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 In age-related macular degeneration (AMD), the  
macular photoreceptors progressively degenerates 
with age, more quickly in some people than in others  
which  may lead to advanced age-related macular de-
generation.  AMD  is the world’s leading cause of the 
loss of central vision. The  dry form is  characterized 
by the appearance of drusens - a proteinaceous collec-
tion, leading to atrophic  changes  of the epithelium and 
gradually shutting down the delivery of images to the 
brain. While in  wet form, abnormal blood vessels leak 
blood and fluid causing scarring and further damage to 
the macula.  
 Like several other chronic progressive inflamma-
tory diseases associated with aging  contributes to the 
pathogenesis of AMD. The role of inflammation is sup-
ported by the detection of products like NLRP3  from  
the immune system  (in  drusens).  The genome wide as-
sociation studies have implicated several components 
of the complement cascade in the pathogenesis of this 
disease as indicated by the  recent publications, one by 
Doyle et al. and the other by Tarallo et al. These stud-

ies are remarkably similar but  different in approach. 
Mutations in NLRP3 have been identified as the cause 
of uncommon auto-inflammatory diseases known as 
cryopyrin-associated periodic syndromes. NLRP3 joins 
two other cytoplasmic proteins, ASC and procaspase-1, 
to form a complex called the inflammasome. This  in 
turn, activates the enzyme caspase-1, which goes on 
to activate several intracellular proteins, including 
interleukin-1β and interleukin-18. Insights gained from 
these studies of the rare cryopyrin-associated period-
ic diseases have thus clarified the function of NLRP3 
which  have contributed to relatively common diseases 
like gout and rheumatoid arthritis mediated by the in-
flammasome. Doyle et al. has also  found that drusen 
themselves activate NLRP3.
 Now, in age-related macular degeneration the NL-
RP3-inflammasome is also induced by the complement 
component C1Q or enhanced by carboxy-ethylpyr-role, 
a protein modified by oxidative stress. Tarallo et al., 
found that NLRP3 is activated in patients with AMD, 
but this group used an RNA motif known as an Alu re-
peat to activate the inflammasome in mouse and tissue-
culture studies. They had previously reported evidence 
supporting a role of  Alu repeats in the pathogenesis 
of AMD. In most instances in which the inflammasome 
is activated, interleukin-1 becomes the major “pro-
tagonist.” For example, the inherited diseases caused 
by mutations in NLRP3 were nearly untreatable until 
recently, but they are now known to respond dramati-
cally to interleukin-1 blockade. 
 Surprisingly, both groups concluded that the ma-
jor consequence of activation of the inflammasome in 
the retina is the production of interleukin-18. Doyle et 
al., believed that the source is probably myeloid cells. 
Although NLRP3 is usually expressed predominantly 
in bone marrow–derived cells, Tarallo et al. contend 
that the retinal pigment epithelium is primarily re-
sponsible for interleukin-18. The two groups arrived at 
opposite conclusions about the consequence of inter-
leukin-18 in AMD. Tarallo and colleagues found that 
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interleukin-18 promotes damage to the retinal pigment 
epithelium in a mouse model that mimics the dry form 
of AMD. Doyle and colleagues used a mouse model 
with choroidal neo-vascularization  in wet AMD and 
concluded that interleukin-18 inhibits new vessel for-
mation.
 Thus, one group of authors concludes that inflam-
mation in AMD is harmful and the other concludes 
that inflammation is beneficial. It is possible that both 
groups are right and that interleukin-18 has a dual role 
in AMD. If so, interleukin-18 as a therapeutic agent 
will present a useful dilemma, since delivering it might 
have a  both favorable action (i.e., blocking neovascu-
larization) and an unfavorable action (i.e., destroying 
the retinal pigment epithelium). In summary, inhibit-
ing interleukin-18 might salvage the problem, as the 
biology is clarified and the  new targets from interleu-
kin-18 will likely emerge.
 Age-related macular degeneration is likely to be 
confused  with certain undiagnosed  conditions of high 
cholesterol associated  with heart disease, hypertension, 
hemochromatosis  and    sometimes with wrongly diag-
nosed conditions like diabetic cataracts, glaucoma   and  
corneal dystrophies. There are  many other symptom-
wise medical conditions which  emulate age-related 
macular degeneration  like choroidal neo-vasculariza-
tion, retinal drusens and  vitreous haemorrhage. These 
are the most common causes of visual   loss among peo-
ple over the age of 60.
  Treatment for AMD  has a  limited effectiveness 
especially in advancing age  with longevity of life. Early 
and advanced AMD are consistently more common in 
people who have specific genotypes (many function to 
mediate response to inflammation,  oxidative stress, li-
pid metabolism, and angiogenesis). AMD is sometimes 
observed to be more common in people with a history 
of chronic diseases such as cardiovascular disease, dia-
betes, hypertension, obesity or diseases with elevated 
markers of inflammation. 
 Smoking has been the most consistently reported 
as risk factor for AMD, associated with many other un-
healthy lifestyle habits, common in smokers. Physical 
activity has recently been studied in relation to AMD 
and was related to lower risk for AMD. Healthy diet 
patterns and physical activity have been related to 
lower blood levels of C-reactive protein, a marker of 
systemic inflammation. It has been more common 
amongst  people with low levels of carotenoids in the 
diet, or with diets high in fat. Also, both physical activ-
ity and diet can contribute to better vitamin D status, 
which has been related to lower risk for AMD. Level  
of lutein and zeaxanthin is also correlated with intakes 
of many vitamins and minerals from foods as revealed 
by  WHIOS  in a study especially  in women aged from  
50-80 years 
 The National Eye Institute–sponsored ‘Age-

Related Eye Disease Study Research Group’ recently 
reported that there is also an association between di-
etary antioxidants such as omega-3 fatty acids intake 
and progression of age-related macular degeneration. 
They concluded that dietary omega-3 intake is an eas-
ily modifiable factor that may influence the progres-
sion of retinal disease. Carrots, spinach, nuts, oranges, 
fish, whole grains in a healthy diet really are good for 
your eyes. Other supplements contain  500 mg of vi-
tamin C, 400 IU of beta-carotene, 80 mg of zinc and  2 
mg of copper. The supplements of lutein and zeaxan-
thin may also be helpful, although they are not part of 
the ‘Age-Related Eye Disease Study (AREDS)’ formula. 
Researchers  suggest that  these nutrients may reduce 
the risk of age-related macular degeneration. Although 
there is no known way to prevent macular degenera-
tion yet  leading a healthy lifestyle can reduce the risk 
of developing AMD.   
 Most common  risk factors are  increasing age, 
smoking,  family history of AMD, obesity, white races 
people are much more likely to suffer AMD than other 
races, women appear to be at greater risk than men, 
people with light colored irises are at a higher risk than 
those with dark colored iris,  exposure to sunlight , high 
cholesterol, hypertension, poor dietary intake of lutein 
and zeaxanthin and  cataracts). These traits   are likely 
to pass  on  to subsequent generations through genes.   
 Recently, a herbal  treatment with Yanbofang has 
become very popular medication  in China. Its com-
position is Rehmannia Glutinosa, Barbary Wolfberry 
Fruit, Plantago Asiatica, Indian Buead, Angelica Sin-
ensis and  White Paeony Root, etc. (Ref: Beijing Baicao 
Jisheng Research Center of Macular Degeneration.)
 According to a study, out of  281 effected eyes, the 
clinical observation of treatment with natural herbs on 
152 cases of age-related macular degeneration, from 
January 2009 to June’ 2013, using “Yanbofang”, 78 male 
cases, aged 50-75 years and 74  female cases, mean age 
61.5 years with macular degeneration treated for 60 
days, the visual acuity enhanced  within 24 hours by 
≥3 rows after treatment  and   the bleeding and leakage 
was stopped as  noted in FFA.   160 eyes were clinically 
cured with a percentage of 56.93％; 91 eyes were im-
proved with a percentage of 32.38％; 30 eyes were inef-
fective with a percentage of 10.67％; the total effective 
rate was 89.32. There were no side effects of medication  
and it was proven to be safe. (Ref:  The Chinese Journal of 
Modern Applied Pharmacy)              
Summary: In order to improve the  quality of life, low-
visual  aids and therapy can help you use the vision 
more effectively. Modifying  behaviors of diet, smok-
ing, and physical activity and the subsequent preva-
lence of age-related macular degeneration (AMD)  
might reduce risk for early AMD as much as 3-fold and  
lowering the risk for advanced AMD in a person’s life-
time.

http://www.rightdiagnosis.com/c/cholesterol/misdiag.htm
http://www.rightdiagnosis.com/c/cholesterol/misdiag.htm
http://www.rightdiagnosis.com/h/heart_disease/misdiag.htm
http://www.rightdiagnosis.com/h/hypertension/misdiag.htm
http://www.rightdiagnosis.com/h/hemochromatosis/misdiag.htm
http://www.rightdiagnosis.com/medical/choroidal_neovascularization.htm
http://www.rightdiagnosis.com/medical/choroidal_neovascularization.htm
http://www.rightdiagnosis.com/medical/retinal_drusen.htm
http://www.rightdiagnosis.com/medical/vitreous_haemorrhage.htm
http://www.oriprobe.com/journals/zgxdyyyx.html
http://www.oriprobe.com/journals/zgxdyyyx.html
http://www.nlm.nih.gov/medlineplus/ency/patientinstructions/000526.htm
http://www.nlm.nih.gov/medlineplus/ency/patientinstructions/000526.htm
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Recommendations:
1. Exercise at a low intensity for 1-2 hours per day.
2. Take abundant plant foods (dark leafy green veg-

etables, fruits, and whole grains). 
3. Take daily protein sources in moderation and 

variety (beans, nuts, fish, dairy, eggs, meat, and 
poultry).

4. Limits foods high in sugar, fat, alcohol, refined 
starches, and oils.

5. Modifying healthy lifestyles may lower AMD 
risk by lowering systemic inflammation, which is 
widely thought to contribute to AMD pathogenesis. 

6. Lutein and zeaxanthin supplementation from 
foods can clearly increase macular pigment density, 
but the ability to increase macular pigment varies 
considerably among persons. Physical activity 
might contribute to greater macular pigment 
density by reducing inflammation and oxidative 
stress directly or by reducing obesity.

7. Obesity is related to lower macular pigment 
density and may increase oxidative stress. 
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Efficacy & Safety of Clear Lens Extraction With 
Intraocular Lens Implantation in High Myopia

Intezar Hussain FCPS, FRCS1, Shahid Mehmood FCPS2

Shabana Chaudhry FCPS, FRCS3

ABSTRACT
Purpose of the Study: To evaluate the visual results and operative postoperative complications in high myopic patients 
who underwent clear lens extraction by Phacoemulsification with foldable intraocular lens implantation.
Patients & Methods: We performed a retrospective, observational and descriptive study in 23 eyes of 12 patients between 
June 2006 and February 2014. We evaluated preoperative and postoperative best corrected visual acuity, operative, early 
and late postoperative complications. Apart from these, IOP, preoperative and postoperative refractive error, axial length 
and detailed fundus examination were also recorded. All the patients underwent Phacoemulsification with foldable IOL. The 
follow up range was 8 months to 8 years and 2 months with a mean of 4 years and 3 months.
Results: There were 2 male and 10 female patients. Age range was from 18 years to 34 years with a mean of 24.9 years. 
Mean preoperative spherical equivalent was -12.83 diopter and postoperatively it was -0.369 diopter. Pre-operative best 
corrected visual acuity was 6/9 or better in 10 eyes and postoperatively it improved in 16 eyes to 6/9 or better. No intra 
operative complications occurred. Postoperatively 6 eyes had IOP more than 21 mmHg, 11 eyes had posterior capsule 
opacification and 9 eyes underwent YAG capsulotomy. There were no post-operative retinal detachment.
Conclusion: The clear lens extraction in high myopia by phacoemulsification with foldable IOL implantation has good visual 
outcomes if alternative procedures are not feasible with no serious postoperative complications.
Key Words: Clear lens extraction, High myopia, Phacoemulsification.

INTRODUCTION
 The clear lens extraction with or without intraoc-
ular lens implantation is the procedure that has been 
used to treat the high myopia for a long time.1 The pio-
neer of clear lens extraction is considered Fukala.2 This 
procedure is indicated for those high myopes who are 
intolerant to glasses and contact lenses and who are 
not suitable candidates for the Excimer laser due to 
less central corneal thickness and high refractive error. 
The clear lens extraction is becoming more acceptable 
procedure for these patients due to advancement in 
surgical techniques and lens technology.3 The primary 
concern with this procedure is its association with an 
increased risk of retinal detachment and its incidence 
following clear lens extraction for high myopic patients 
has been reported up to 8%.4 With the better surgical 
procedures and availability of modern multi focal and 
toric foldable intraocular lens and good preoperative 
peripheral retinal assessment for lattice degeneration  
and peripheral laser retinal barrage, the incidence of 
retinal detachment has decreased markedly and post-

operatively results are much satisfactory than in the 
past.
 This study was carried out to assess the postopera-
tive best corrected visual acuity and the operative and 
postoperative complications in the clear lens extraction 
for high myopic patients who were not suitable for Ex-
cimer laser.

The clear lens extraction in high myopia by 
phacoemulsification with foldable IOL im-
plantation has good visual outcomes if al-
ternative procedures are not feasible with 
no serious postoperative complications.

PATIENTS & METHODS
 This study was carried out at the Department of 
Ophthalmology Services Institute of Medical Sciences  
and Services Hospital Lahore, Kh. M. Safdar Medical 
College, Sialkot and Ittefaq Trust Hospital Lahore be-
tween June 2006 and September 2014. The purpose of 
the study was to assess the visual results and opera-
tive and postoperative complications in high myopic 
patients who underwent clear lens extraction by phaco-
emulsification with foldable intraocular lens implanta-
tion.. Each patient who was included in this study had 
stable myopia for at least one year and contact lens 
wearing intolerance. Each patient had high myopia in 
which excimer laser was inappropriate due to reduced 
central corneal thickness to correct the refractive error 
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completely. Patients under the age of 18 years were ex-
cluded. Also excluded were those with corneal diseases, 
cataract, glaucoma, Uveitis or a history of retinal de-
tachment. A detailed history was taken and complete 
eye examination, including anterior and posterior seg-
ment, was performed. Special attention was given to 
the presence of any peripheral retinal lesions. The eyes 
deemed to be at risk with peripheral retinal degenera-
tions or breaks were treated with 360 degree prophy-
lactic argon laser photocoagulation at least one month 
prior to surgery. Previous refractive prescriptions were 
examined to confirm the stability.
 A counselling session was performed with pa-
tients and their attendants regarding surgical outcomes 
and chances of residual myopia. An informed consent 
was obtained. Dioptric power of the posterior chamber 
IOL was calculated by SRK-T formula, target of sur-
gery was emmetropia. All surgeries were performed 
by the same surgeon using peribulbar and/or topical 
anesthesia. After scrubbing the eye with 5% povidone 
iodine, sterile drapes were applied. A small clear cor-
neal tunnel was created in the steeper meridian using 
slit knife 3.2 pointed bevel up. In all cases lens was as-
pirated with phacoemulsification using vacuum only. 
Thin layers of cortex were removed using Simco can-
nula. Foldable IOL was implanted into the capsular bag 
with injector. Subconjunctival injection of Dexametha-
sone 0.5 mg and Gentamycin 20 mg were given at the 
end of surgery and eye pad was applied. Eye pad was 
removed next day. A combination of Moxiflxacin and 
dexamethasone eye drops was advised. All patients 
were followed up on first postoperative day then at one 
week, one monthly, two months and six months there-
after. Best corrected visual acuity, Intraocular pressure, 
Slit lamp and fundus examination were done at every 
follow up visit. All the collected data was analyzed us-
ing SPSS version 10.0.
RESULTS
 The number of patients included in our study 
were 12. Patient’s age ranged from 18 to 34 years with a 
mean of 24.9 years (Graph 1). 2 patients (16.66 %) were 
male and 10 (83.44%) were female (Graph 2). All the 
patients underwent phacoemulsification and foldable 
IOL implantation.
 On average, preoperative refraction was -12.834 
sphere dioptres (Graph 3), whereas mean postopera-
tive refraction was -0.369 sphere dioptre (Graph 4).Out 
of 12 patients 7 were using contact lenses, and of these 
7 patients two were using only contact lenses and not 
the glasses while one patient was neither using glasses 
nor contact lenses. Preoperative axial length measure-
ments were ranged from 24.97 mm to 29.85 mm with 

a mean of 27.88 mm (Graph 5). Preoperative refractive 
error (spherical equivalent) ranged from -8.00 dioptres 
to -18.50 dioptres (mean -12.83 dioptres), and postop-
eratively the mean refractive error was, with a range of 
zero to -1.50 dioptres. Best corrected visual acuity was 
6/9 or better in 10 eyes preoperatively and postopera-
tively it improved in 16 eyes to 6/9 or better (Graph 6). 
Four eyes were amblyopic, and myopic macular degen-
erative changes were seen in five study eyes. Preopera-
tively, posterior vitreous detachment was documented 
as present in four eyes. Peripheral retinal degenerative 
changes were seen in 7 eyes before surgery, and these 
included 5 cases of lattice degeneration with retinal 
holes, two cases of pavingstone degeneration. Of these, 
prophylactic laser treatment was performed in five 
eyes in the past. No intraoperative complication was 
recorded. The interval from surgery to review for the 
purpose of this study ranged from 8 months to 8 years 
2 months (mean 4 years and 3 months).
 There were no postoperative retinal detachments. 
In 6 eyes IOP raised above 21 mmHg and it was noted 
upto 34 mmHg and was treated with topical antiglau-
coma and returned to normal after the cessation of topi-
cal steroid. 11 eyes developed postoperatively posterior 
capsule opacification and YAG laser posterior capsul-
otomy had been performed in 9 eyes (Graph 7).

Graph-1: Age Distribution

Graph-2: Gender Distribution
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DISCUSSION
 High refractive errors pose a problem to patients 
with regards to quality of vision and life. Surgical cor-
rection of high ametropia is a controversial issue.5-8 
Refractive lens exchange is an effective form of refrac-
tive surgery, which may be considered in patients with 
high myopia in whom Excimer laser is inappropriate 
but has some significant complications limiting its wide 
spread acceptability, such as an increased risk of retinal 
detachment, posterior capsule opacification and loss of 
accommodation in young patients.
 In our study, preoperative BCVA 6/9 or better was 
in 10 eyes and postoperatively it improved in 16 eyes to 
6/9 or better. In 9 eyes BCVA was unchanged pre and 
postoperatively while in 14 eyes it improved 1-2 Snel-
len lines postoperatively. This was probably because 
of elimination of aberrations introduced by high spec-
tacle correction by the IOL. Gris et al9 reported BCVA 

Graph-3: Pre-Operative Spherical Equivalent

Graph-4: Post Op Spherical Equivalent

Graph-5: Distribution of Axial Length

Graph-6: Comparison of Pre-Operative & 
Post- Operative BCVA

Graph-7: Post- Operative Complication
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of 6/9 or better increased from 64.9% preoperatively to 
88.5% postoperatively in their patients. In the study by 
Vega et al10 final best spectacle corrected visual acuity 
(BSCVA) was better than preoperative best spectacle 
corrected visual acuity in 83.68%, equal in 12.63% and 
worse in 3.68% cases. At six months postoperatively, 
refraction was stable, the mean spherical correction be-
ing -1.25D with a range of -0.50 to -2.0. Guell et al11 also 
confirm the same results of clear lens extraction. Their 
study mentions the improvement in BSCVA and mean 
postoperative spherical equivalent of -1.05D. In the 
study by Iqbal et al Preoperative BSCVA was 6/12 or 
better in 50% of the eyes which increased to 70% post-
operatively.12

 Minimizing risk is critical to the success of refrac-
tive lens exchange and refractive surgery in general, 
since these are entirely elective procedures. In our study 
6 eyes had postoperatively increase in IOP above 21 
mmHg. In these eyes IOP ranged from 22 to 34 mmHg 
and it became in normal range with discontinuation of 
topical steroid and temporary use of topical antiglau-
coma therapy and it proved that IOP elevation was due 
to steroid responder in very high myopes.11 eyes had 
postoperative posterior capsule opacification and in 9 
eyes YAG laser posterior capsulotomy was performed 
in this study and none of the patients developed retinal 
detachment in our series. We attributed this to careful 
preoperative screening using indirect ophthalmoscope 
with indentation where necessary, avoiding doubtful 
cases, very careful polishing of the posterior capsule 
and the anterior leaf of the capsule to remove epithelial 
cells, our choice of IOL with an edge design believed to 
retard the occurrence of posterior capsule opacification, 
However the benefit of prophylactic treatment of any 
type of retinal lesion is not established. Retinal tears 
and subsequent detachment can occur in previously 
normal areas of retina or at the edge of photocoagu-
lation scars. The incidence of retinal detachment after 
clear lens extraction reported in other studies13-15 is vari-
able, ranging from 0% to 8%. It has been proposed that 
the causes of this variability are different patient charac-
teristics and study designs. These and other previously 
reported studies have found associations between the 
risk of retinal detachment and one or more of several 
factors, including younger age, axial length, history of 
retinal detachment or surgery in the contralateral eye 
or lesions predisposing to retinal detachment, surgical 
technique and integrity of the posterior capsule, use of 
Nd: YAG capsulotomy, and longer follow-up time after 
surgery.
 In the study by Stonecipher. Retinal detachment 
occurred postoperatively in one patient (0.3%) and cys-

toid macular oedema (CME) in two (0.6%).Sanders sug-
gests that the 1,372 subjects of 14 peer-reviewed articles 
who underwent refractive lens exchange by Phacoe-
mulsification with posterior chamber IOL implantation 
comprise a more pertinent comparison group. Retinal 
detachments in this group numbered,14 for a cumula-
tive rate of 1%. A still more recent publication by Fer-
nandez-Vega reports a retrospective case series of 190 
eyes of 107 patients with a minimum axial length of 
26.00 mm that underwent refractive lens exchange with 
posterior chamber IOL implantation and had a mean 
follow-up of 4.78 years (3.1–8.03 years)16 The reported 
YAG capsulotomy rate was 77.89% (148 eyes). Retinal 
detachment developed in four eyes with a mean axial 
length of 30.44 mm (29.60–32.30 mm), all of which had 
undergone YAG capsulotomy. The overall incidence of 
retinal detachment was 2.1%.
 This series suggests that clear lens extraction by 
Phacoemulsification with foldable IOL can be offered 
as a relatively safe option for patients who are not good 
candidates for less invasive refractive surgical pro-
cedures. Keys to success include careful preoperative 
screening and treatment for retinal pathology, the use 
of modern phacoemulsification equipment and tech-
niques with vigilant follow-up.
CONCLUSION
 Clear lens extraction by phacoemulsification with 
foldable posterior chamber IOL implantation is a suit-
able alternative option for those high myopes who are 
not suitable for Excimer laser, has good  visual out-
comes with improvement in best-corrected visual acu-
ity and no serious postoperative complications like reti-
nal detachment.
REFRENCES
1. El-Sahn F. Mossalam E. Anterior chamber phakic lOLs for 

the correction of high myopia. Bull Ophthalmol soc Egypt 
2000;93:127-29.

2. Schmidt D, Grzybowski A,Vincenz Fukala (1847–1911) and the 
Early History of Clear-lens Surgery in High Myopia.Journal of 
Refractive Surgery  2011: 27: 636-637

3. Packer M, Fine IH,Hoffman RS. Refractive lens exchange with the 
Array multifocal lens. J Cataract Refract Surg 2002; 28:421-424

4. Colin J, Robinet A, Cochener B. Retinal detachment after clear 
lens extraction for high myopia: seven-year follow-up. Oph-
thalmology. 1999; 106:2281-2284

5. Baikoff G, Joly P. Comparison of minus power anterior cham-
ber intraocular lenses and myopic epikeratoplasty in phakic 
eyes. Refract Corneal Surg. 1990; 6:252–260

6. Colin J, Mimouni F, Robinet A, Conrad H, Mader P. The surgi-
cal treatment of high myopia: Comparison of epikeratoplasty, 
keratomileusis and minus power anterior chamber lenses. Re-
fract Corneal Surg.1990; 6:245–251.

7. Fechner PU, Strobel J, Wichmann W. Correction of myopia by 
implantation of a concave Worst-iris claw lens into phakic eyes. 
Refract Corneal Surg. 1991; 7:286–298.

8. Garrana RM, Azar DT. Phakic intraocular lenses for correction 
of high myopia. Int Ophthalmol Clin. 1999; 39:45–57.

http://www.healio.com/ophthalmology/journals/jrs/2011-9-27-9


Efficacy    afety of Clear Lens Extraction With Intraocular Lens Implantation in High Myopia

134 Ophthalmology Update Vol. 13. No. 3, July-September 2015

 Ophthalmological Society of Pakistan, KPK Branch

9th Khyber Eye Symposium, 2015
7-9th August 2015 

Theme: Neuro Ophthalmology
At Hotel Elites, Nathiagali.

Contact: 
Dr. Muhammad Tariq Khan

Secretary Organizing Committee
General Secretary of KPK Branch of OSP

Phones:  0992 355045, 0300 5626247

Dr. Mir Ali Shah
Associate Professor

Department of Ophthalmology
Hayatabad Medical Complex, Peshawar.

Email: drmashahpsh@gmail.com, Cell: 0300-5948091

9. Gris O, Guell JL, Manero F, Muller A. Clear lens extraction to 
correct high myopia. J Cataract Refract Surg. 1996; 22: 686-9.

10. Vega LF, Alfonso JF, Villacampa T. Clear lens extraction for the 
correction of high myopia. American Academy of Ophthalmol-
ogy. 2003; 110: 2349-54.

11. Guell JL, Andres F, Rodriguez A, et al. Phacoemulsification of 
the crystalline lens and implantation of an intraocular lens for 
correction of moderate and high myopia: Four year follow-up.  
J Cataract Refract Surg. 2003; 29: 34-8.

12. Iqbal S,Khan M.Visual Outcome of Clear Lens Extraction 
(Phacorefractive) in Myopia Above -12.0 Dioptres. Pak J Oph-
thalmol. 2008; 24:59-62.

13. Colin J, Robinet A. Clear lensectomy and implantation of low-
power posterior chamber intraocular lens for the correction of 
high myopia. Ophthalmology. 1994; 101:107–112.

14. Barraquer C, Cavelier C, Mejia LF. Incidence of retinal detach-
ment following clear-lens extraction in myopic patients. Retro-
spective analysis. Arch Ophthalmol. 1994; 112:336–339.

15. Fritch CD. Risk of retinal detachment in myopic eyes after in-
traocular lens implantation: A 7 year study. J Cataract Refract 
Surg. 1998;24:1357–1360.

16.  Fernandez-Vega L, Alfonso JF, Villacampa T.Clear lens extrac-
tion for the correction of high myopia. Ophthalmology 2003; 
110:2349–2354

mailto:drmashahpsh@gmail.com


135Ophthalmology Update Vol. 13. No. 3, July-September 2015

INTRODUCTION
 There are about 1.5 million blind children in the 
world and more than one million children in Asia 
alone,1,2 half of which  are  preventable blindness.3 
Children in the school-going age group (6-15 years) 
represent 25% of the population in the developing 
countries.4 Cataract is the leading cause of preventable 
blindness.5 Globally 190,000 children are blind from 
cataract alone.4 Strabismus or squint is less common 
in Asians as compared to Caucasians.6 Pediatrics age 
group is major part of our population. Diseases in 
this age group especially when it is of ophthalmic in 
nature are always difficult to diagnose because they 
are unnoticed by them and they always use their 
uninvolved eye, until and unless there is white pupillary 
reflex, strabismus or bilateral involvement etc. Diseases 
like cataract, strabismus, congenital nasolacrimal duct 
obstruction, refractive error and allergic eye diseases 
are common ophthalmic conditions in pediatrics age 
group. 
 Children adjust to the poor eyesight by sitting near 
to the blackboard, holding the books closer to their eyes, 

squeezing the eyes and even avoiding work requiring 
visual concentration. This warrants early detection and 
treatment to prevent permanent disability.7 Our aim is 
to highlight the common ocular problems in children 
of Bannu presented to private clinic setup, so that we 
may be able to make proper management for them and 
not waste our energy on focusing on less prevalent 
conditions.

Boys are  found to be more affected with ocular 
diseases and often late presentation. Most 

pediatric eye diseases need special care and 
early intervention.

MATERIALS AND METHODS
Study design: It was a descriptive cross-sectional study.
Sampling Technique:  Accidental non- probability technique 
of sampling was adopted. 
Study Duration: Sampling was done from January 2013 till 
July 2014. 
Data collection: Patients were screened in private clinic 
setup. Proper record was maintained in a separate register 
of children up to 15 years of age. They were recorded  
according to their specific condition in a separate section in 
that register.
RESULTS
 A total of 898 patients were seen, out of which 596 
(66.3%) were males and 302 (33.6%) were females. Age 
ranges from 10 days to 12 years with mean of 4.2 years. 
In order of frequency the most common diseases 
that were found in children were nasolacrimal duct 
obstruction, allergic conjunctivitis, squint, refractive 
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error, congenital cataract, nystigmus, retinitis 
pigmentosa and ptosis respectively. The three 
most common conditions were nasolacrimal duct 
obstruction, allergic conjunctivitis and squint as shown 
in graph No.1. 
 In our study the most frequent ocular pathology 
was nasolacrimal duct obstruction with predominance 
in 62.2% males and 37.85% females (Table No.1). Most 
of the cases 70.86% were below 1 year of age in both 
genders and 150 (59%) were unilateral nasolacrimal 
duct obstruction (table No.2). Ratio of male to female 
was 1.6.
 Second most common condition was allergic 
conjunctivitis which was noted in 250 patients (27.8%) 
with predominance in males 188 (75.2%), whereas 62 
(24.8%) were females (Table No.1). Most common age 
group was from 2-7 years (80%) and the  rest from 8-12 
years (Table No.2).
 Squint was the third common ocular condition, 
noted in 170 (18.9%) patients with 104 males (61%) 
and 66 (29%) females with most frequent age group 
of 2-7 year. Congenital cataract though very common, 
but few presented to our clinic. Total patients were 84 
(9.3%) with 56 (66.65%) male and 28 (33.3%) females. 
Refractive errors were noted in 104 (11.58%) in which 
66 (63.5%) were males and 38 (36.5%) were females. 
Male to female ratio was 1.7.  31(30%) were myopes and 
63 (60%) were hypermetropes. Nystagmus, Retinitis 
Pigmentosa and Ptosis were least common diseases 
with frequency of 16 (1.7%), 10 (1.1%) and 10 (1.1%) 
respectively. 

Table:1 Gender wise frequency distribution in different diseases

Diseases Male Female Total 

Vernal kerato- 
conjunctivitis

188 
(20.9%) 62 (6.9%) 250 

(27.8%)

Nasolacrimal-duct 
obstruction

158 
(17.6%)

96 
(10.69%)

254 
(28.2%)

Squint 104 (11 
.58%) 66 (7.3%) 170 

(18.9%)

Congenital cataract 56 (6.2%) 28 (3.1%)  84 (9.3%)

Retinitis pigmentosa 8 (0.8%) 2 (0.2%)   10 (1.1%)

Nystagmus 8 (0.8%) 8 (0.8%) 16 (1.7%)

Refractive error 66 (7.3%) 38 (4.2%) 104 
(11.58%)

Ptosis 8 (0.8%) 2 (0.2%)  10 (1.1%)

Total 596 
(66.3%)

302 
(33.6%)

898 
(100%)

Table:2 Age wise frequency distribution in different diseases

Diseases <1 years 2-7 years 8-12 years

Vernal-kerato 
conjunctivitis 0 200 

(22.27%) 50 (5.5%)

Nasolacrimal-duct 
obstruction 180 (20%) 74 (8.2%) 0

Squint 30 (3.3%) 80 (8.9%) 60 (6.6%)

Congenital cataract 60 (6.6%) 20 (2.2%) 4 (0.4%)

Retinitis pigmentosa 4 (0.4%) 6 (0.6%) 0

Nystagmus 10 (1.1%) 5 (0.5%) 1 (0.1%)

Refractive error 35 (3.8%) 50 (5.5%) 19 (2.1%)

Ptosis 1 (0.1%) 5 (0.5%) 4 (0.4%)

Figure: 1 Most common condition in our study

DISCUSSION
 The evidence seen in these results are self-
explanatory. A great deal needs to be done in the field 
of pediatric ophthalmology, but in order to proceed; 
the current situation in this field needs to be identified. 
Primarily, the commonly seen eye diseases in children 
should be determined. Boys were more affected in all 
the diseases encountered. This is probably due to the 
fact that boys are greatly valued in our culture and are 
more often brought to the hospital. This unfortunate 
fact can be tackled with the help of counseling. 
 In a population based cross-sectional survey done 
in Karachi from July to August 2003, a total number 
of 5110 children examined. It was found that errors 
of refraction (2%) made up the majority followed by 
conjunctivitis (1.2%) and squint (0.6%).8 while in our 
study the most common conditions were nasolacrimal 
duct obstruction (28.2%), vernal-keratoconjunctivitis 
(27.8%) and squint (18.9%). Worldwide, the main cause 
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of visual impairment and blindness among children 
are genetic conditions9, even though it is difficult to 
generalize the study to this extent as there is no uniform 
survey and the results differ in different parts of the 
world. But in our setup, along with genetic diseases, 
there is the added burden of preventable eye diseases 
as well.
 Epiphora due to nasolacrimal duct blockage was 
the most frequent presentation and was unilateral 
in 59% of patients. In children, the duct may not be 
completely developed at birth. Parents were initially 
counseled and given instructions for massage of the 
lacrimal sac area. Persistent cases after the age of one 
year were dealt with probing and syringing.
 This congenital tear duct blockage clears 
spontaneously by 6 months of age.10 If it does not clear 
on its own, the outcome is still likely to be good with 
treatment. According to present literature, the majority 
(61%) of lacrimal drainage obstruction in children is 
developmental; others are caused by infections (24%), 
trauma (12%), and dysfunction (3%). The condition is 
bilateral in almost one third of the cases.10

 According to Georgiou et.al Asians are 
significantly more likely to present with Keratoconus 
and these are mostly Northern Pakistani origin.11 
VKC is the preventable blinding condition that can 
cause keratoconus, keratoglobus, corneal ulcer and 
opacification of cornea. These are the devastating 
conditions and can be easily prevented by educating 
the parents regarding VKC and its complication and 
its control through medications.12 Squint affected boys 
more than girls and presentation was more in the older 
age group. Most parents are able to recognize squint, 
but due to financial restraints, were not able to make 
the trip to a far away tertiary care hospital. With proper 
spread of information and counseling, these children do 
not have to live with the stigma that often accompanies 
squint.
 Errors of refractions are responsible for one 
quarter of blindness in children and half of low 
vision.13 Hypermetropia was seen in 11.58% of children 
in our study which is consistent with the majority of 
the studies done, as hypermetropia is more common 
during childhood.14 At the clinic, it was common to see 
children up to the age of four with hypermetropia of 
three or four diopters. Children who presented with 
hypermetropia of more than four diopters, glasses were 
prescribed.
 Cataract was in 9.3% of patients. Cataract 
surgery is one of the most cost effective public health 
interventions15, yet many children all over the world 
are blind simply from cataract. In our setup, there are 

many reasons for this, as many of the children seen in 
the clinic belonged to lower socioeconomic status and 
many came from far away areas. A large number of 
parents believed that congenital blindness, regardless of 
the cause is untreatable and therefore never seek help. 
Fear of the parents plays a crucial role for not bringing 
children to the hospital. Fear mainly revolves around 
surgery in such a young child and fear of the child 
dying during the operation.15 Children were brought 
rather late to the clinic at the age of three or four years 
and was difficult to diagnose whether the cataract was 
congenital or acquired. In some children it was obvious 
as they already had developed nystagmus. There was 
no means of determining the causative factors but 
according to a study carried out in western India, 4.6% 
cases of congenital cataract is due to rubella.16 Rubella 
is a common cause of congenital cataracts in this region 
and accounts for more than 25% of all new cases of 
congenital cataract in Western India.16

 A very small percentage of patients which 
ranges from 1.1-1.7% were that of nystagmus, retinitis 
pigmentosa and ptosis. Nystagmus is a comorbid 
condition often presented in late stage of other 
diseases which have made a child potentially blind, 
like cataract, refractive errors, retinitis pigmentosa etc. 
Retinitis pigmentosa is a genetic disorder and carry 
worse prognosis, but the patients can be counseled for 
low vision aids which are sophisticated, expensive and 
its use needs proper motivation which is very difficult 
to handle. Ptosis is a potentially blinding condition as 
it can cause amblyopia if unilateral and can be cured 
with surgical intervention if done in time. Involvement 
of parents plays a positive role in the well being of a 
child. Good visual outcome does not only depend 
on competency and good surgical skills because in 
children frequent regular post-op follow up is highly 
essential.17,18

CONCLUSION
 In our study, boys were found to be more affected 
with ocular diseases and presentation to the health 
facility was often late. Most pediatric eye diseases 
need special care and early intervention; therefore it 
is crucial that good provincial and district pediatric 
ophthalmology centers need to be set up.
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Hand–foot Syndrome after Capecitabine administration
in stage IV breast cancer

Loss of Fingerprints
 A 65-year-old woman with stage IV breast cancer. She had undergone treatment for triple-negative breast cancer 
(a tumor characterized by the lack of expression of estrogen receptor, progesterone receptor, and human epidermal 
growth factor receptor type 2 with capecitabine and bevacizumab. During the first cycle, grade 1 of the hand–foot 
syndrome (palmar–plantar erythrodysesthesia) developed and was successfully treated with topical agents. The hand–
foot syndrome is a side effect of certain chemotherapeutic agents that is characterized by redness, swelling, and pain 
on the palms of the hands or soles of the feet. After the third cycle of chemotherapy, the symptoms worsened, with 
limitation of self-care activities. Positron-emission tomography–computed tomography revealed a 50% reduction in 
metabolic activity of the lung metastases; capecitabine administration was delayed and subsequently continued at a 
reduced dose. The patient had no further acute toxic effects, but the fingerprints of her thumb and fingers were erased. 

D.D.,Vitamin E deficiency, Chemotherapy 
Scleroderma, Chronic inflammatory demyelinating polyneuropathy, Mercury toxicity

Curtsey: Yanin Chavarri-Guerra, M.D. & Enrique Soto-Perez-de-Celis, M.D.
Instituto Nacional de Ciencias Medicas y Nutricion, Mexico City, Mexico 



139Ophthalmology Update Vol. 13. No. 3, July-September 2015

INTRODUCTION
 Optic neuritis is an inflammatory condition af-
fecting the optic nerve, usually affecting young adults, 
especially females, between 18 and 45 years of age. 
Although it has been reported from almost all parts of 
the world, regions with the highest incidence include 
northern Europe, southern Australia and middle part 
of North America. Its overall incidence is  1-5 cases per 
100,000 patents /year. Most common cause is  idiopath-
ic in nature having frequency of 49.1- 83.9% followed 
by  demyelinating lesions of which multiple sclerosis 
(MS) is the most common cause which causes 6.5- 25.5 
%. Other less common etiologies include infectious and 
para-infectious causes, inflammatory and para-vac-
cination immunological responses.1,2,3,4,5,6,7 Its origin is 
inflammatory and the pathophysiology of this condi-
tion includes a peripheral activation of T-cells that may 
cross the blood brain barrier causing a delayed type 
IV hypersensitivity reaction. This process also leads 
to destruction of myelin with also the involvement of 
the axon, something that can be confirmed by means of 
an optical coherence tomography (OCT) examination. 

All this process has a negative impact on visual acuity 
(VA) .8,9 

 The clinical presentation of this pathology usually 
includes sudden loss of visual acuity (VA) which may 
be unilateral or bilateral, visual field restriction, pain 
with eye movements, dyschromatopsia, a relative affer-
ent pupillary defect and optic disk swelling10. The diag-
nosis of optic neuritis is a clinical one, made in a patient 
of appropriate age with the clinical features mentioned 
above. Although no investigations are necessary for 
confirming the diagnosis, investigations are needed to 
assess the risk of developing MS and to rule out oth-
er disorders. In atypical cases an additional workup 
to identify the etiology should be considered just like  
baseline chest x-ray for tuberculosis, serology for 
syphilis, bartonella and toxoplasmosis, Mantoux test, 
blood culture, cerebrospinal fluid (CSF) examination 
and blood tests should be done to rule out infective and 
inflammatory cases. The choice of radiological  investi-
gations depends upon the clinical picture, for example, 
MRI of the optic nerves in suspected cases of compres-
sive optic neuropathy, computerized tomography (CT) 
of the orbits in bony orbital lesions, orbital ultrasound 
for posterior scleritis, optical coherence tomography, 
fluorescein angiography, and electro-retinography for 
retinal diseases. Specialized tests, e.g., toxin screens 
and serum B12 for toxic optic neuropathy, markers for 
autoimmune diseases, antibody to aquaporin-4 and 
MRI spine in NMO, genetic analysis for mitochondrial 
mutation in cases of Leber’s hereditary optic neuropa-
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ABSTRACT
Objective: To know about the role of injectable methyl prednisolone in patients with optic neuritis.
Methodology: This cross sectional study was conducted in Ophthalmology Department of Lady Reading Hospital Pesha-
war from January 2012 to January 2014 with total 2 year duration. After taking consent from the ethical research committee 
data collection was started in those patients who were admitted with optic neuritis in the mentioned duration and treated with 
injectable  methylprednisolone with sudden loss of vision, unilaterally with periocular pain specially with  ocular movements.  
All the data was analyzed by  P   version 20 and results were represented by graphs and charts.
Results: Total 31 patients were included in this study in which 20(64.51%) females while remaining 11(35.49 %) were 
males. All the patients were in the age range of 20 to 50 years having mean age of 30 ± 5  D. 23 ( 74.19 %) patients had 
visual acuity less than 6/36 while 8(25.81 %) had visual acuity greater than 6/18. Out of these 20 (64.51 %) showed 2 lines 
visual acuity improvement all those presented within the 2 weeks of visual loss  while remaining 11 ( 35.49%) no visual  
improvement which presented after 2 weeks of visual loss.
Conclusion: Optic neuritis is common  in young to middle age females patients presenting within the 2 weeks of symptoms 
when treated with injectable methyl prednisolone show good visual improvement though there are less chances of recovery.
Key words: Injectable methyl prednisolone, idiopathic Optic neuritis.
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thy are required in suspected conditions.5 

 Although the treatment depends upon the etiology 
of optic neuritis  but for acute attack of idiopathic  optic 
neuritis different forms of treatment options are availa-
ble in the form of intra venous plus oral corticosteroids, 
immune-modulators like interferons, glatiramer ace-
tate and  therapeutic plasma  exchange but the first line 
of treatment is provided in the form of steroids .  Now 
a day’s  new developments aimed at designing better 
treatments for patients who fail to recover,  focusing 
on recent research elucidating mechanisms of damage 
and recovery in optic neuritis . Future therapeutic di-
rections may include enhancing repair processes, such 
as re-myelination or adaptive neuro-plasticity for optic 
neuritis due to multiple sclerosis, or alternative meth-
ods of immune-modulation. Pilot studies investigating 
the safety and proof of principle of stem cell treatment 
are currently underway.11,12

 Rationale of the current study is to know about 
role of injectable methyl  prednisolone in idiopathic op-
tic neuritis . this study is important for this reason that 
in our local set up very little workup has been done on 
this topic further more internationally a lot of work has 
been done on optic neuritis due to multiple sclerosis so 
it will create the local statistics of burden of idiopathic 
variety and effectiveness of injectable methyl  predniso-
lone for visual recovery based on duration of treatment. 
Furthermore it will create a base for future researchers.

Optic neuritis is common  in young to mid-
dle aged  females patients. When treated with 
injectable methyl prednisolone there are less 
chances of recovery.  It leads to only partial 

visual improvement only in selected cases but 
the  complete visual recovery  seems difficult.

METHODOLOGY 
 This cross sectional study was conducted in Oph-
thalmology Department of Lady Reading Hospital, Pe-
shawar from January 2012 to January 2014 with total 
2 year duration. After taking consent from the ethical 
research committee, data collection was started in those 
patients who were admitted with optic neuritis with 
sudden loss of vision unilaterally with periocular pain 
specially with  ocular movements in the mentioned du-
ration and treated with injectable methyl prednisolone. 
All the data was analyzed by SPSS version 20 and re-
sults were represented by graphs and charts.
 All the patients had undergone through complete 
history, detailed clinical and  visual acuity, pupillary 
reflex for presence or absence of  RAPD, color desatura-
tion, light brightness, contrast sensitivity, visual field 

and fundoscopy to see the conditions of retina and disc. 
Then patients were put on injectable prednisolone hav-
ing dose of 1 gram for three days and after 3rd day again 
visual acuity was checked then followed by oral pre-
disolone for 11 days and then tapered over three days. 
The ethical approval was taken from the hospital ethi-
cal committee, “Postgraduate Medical Institute, Insti-
tutional Research and Ethics Board”. Role of injectable 
prednisolone in patients of optic neuritis was deter-
mined. 
RESULTS 
 Total 31 patients were included in this study in 
which males were predominant having 20(64.51%), fe-
males while remaining 11(35.49 %) were males Fig no 1. 
All the patients were in the age group of 20 to 50 years 
having mean age of 30 ± 5 SD. When all patients, pre in-
jection vision was analyzed it was found that 23 (74.19 
%) patients had visual acuity less than 6/36 while 
8(25.81 %) had visual acuity greater than 6/18, Fig no 2. 
When the patients were admitted for treatment of acute 
attack of optic neuritis, intra venous methyl predniso-
lone was used for it consecutively for 3 days we found 
that those patients who presented within 2 weeks of on-
set of symptoms showed 2 lines improvement in visual 
acuity in 20 (64.71% ) while those who presented after 
2 weeks of starting the symptoms of development did 
not show any improvement in visual acuity and the to-
tal number of patients in that category were 11(35.29%) 
Fig no 3.

Fig No 1: Gender wise distribution of patients N=31 

Fig No 2: Dstribution of patients based 
on severity of visual loss N=31

Visual acuity Number of patients Percentage

CF 3m-6/36 23 74.19 %

Better than 6/18 8 25.81 %
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Fig no 3. Visual outcome after injectable me-
thyl prednisolone used for 3 days N=31

DISCUSSION
 We conducted a cross sectional study on 31 pa-
tients of idiopathic optic neuritis in Ophthalmology 
Department Lady Reading Hospital Peshawar while 
given the treatment of injectable methyle prednisilon to 
them for consecutive 3 days and on 3rd day we checked 
the patients for any improvement in visual acuity in 
hospital while still admitted we found that all patients 
were in the age group of 20 to 70 years having mean age 
of 33 ± 5 SD. Males were effected more than the females 
having total cases of 20 ( 64.51 %) while males  were 11 
(35.49 %) with males to females ratio 1.81;1. Naeem A 
et al13 in his three retrospective study on optic neuri-
tis has documented that females  18 (64.3%)  are most 
commonly effected  as compared to males 10 (35.7%) 
with female/male having 1.80;1 from optic neuritis   
which resembles our study. Similarly in their study  pa-
tients were in age range of 20-45 years with mean age 
of 31.25 years which also resembles our resembles our 
study. Other international studies have also document-
ed females dominancy in optic neuritis as compared to 
males.14,15

 In our study 21 (68 % ) had visual acuity in range 
of counting fingers to 6/36 while remaining 10(32%) 
patients were had visual acuity better than 6/18  at the 
initial presentation. Naseem et al 13 has also showed in 
their study that  the patients in their initial presenta-
tion with optic neuritis having visual acuity ranging 
from counting fingers to 6/36 had frequency 23 (64 %) 
in total 28 patients which is in accordance to our results. 
When all the patients were treated with injectable me-
thyl prednisolone having dose of 1gm/day for three 
days then again on fourth day in the ophthalmology 
ward visual acuity was again rechecked for any im-
provement we found that visual acuity was improved 
by two lines in  20 (64.71% ) patients and these patients  
presented within 2 weeks and remaining 11 ( 35.29 %) 

patients showed no improvement in visual acuity be-
cause of late presentation more than 2 weeks of period.  
In ONTT study the total recovery in visual acuity was  
74% in the group of patients receiving injectable methyl 
prednisolone followed by oral  methyl prednisolone. 
The main reason in difference of results is that in ONTT 
study the follow up period was much more greater 
than our study which was 10 years and total number 
of patients in their study was  much greater than our 
series. 
 Beck RW17 has showed in his study that methyl 
prednisolone leads to the visual improvement in optic 
neuritis patients . Sellebjerg F et al 18  has mentioned in 
his study that at 1, 3, and 8 weeks of oral prednisolone 
31%, 54%, and 65% patients showed partial visual im-
provement. Durelli L et al 19 documented in their study 
that high dose methyleprednisolone in patients of mul-
tiple sclerosis suffering from optic neuritis shows par-
tial  visual improvement in 3 days and 6 days  which is 
also shown by our study that intravenous methylepre-
dnisolone can partially improve visual acuity for few 
lines when checked at 3rd day of treatment. Brusaferri 
F et al20  in their study of 716 patients of optic neuri-
tis which were treated by methyleprednisolone and 
followed for 30 days, has documented partial visual 
improvement. Filippini G et al21 in 2000 has published 
their 6 trial work up in the form of study they have 
documented that methyleprednisolone has good ef-
fect on visual acuity when it was checked on 5th week 
of the treatment. In all these studies it has been docu-
mented that methyl prednisolone is  beneficial in short 
term  with  partial visual recovery  when given to the 
patients of optic neuritis but complete visual recovery 
is difficult. 
CONCLUSION
 Optic neuritis is common  in young to middle 
age females patients presenting within the 2 weeks of 
symptoms when treated with injectable methyl predni-
solone show visual improvement   with less chances of 
recovery. Methyl prednisolone leads to only partial vis-
ual improvement only in selected cases and complete 
visual recovery is extremely difficult.
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INTRODUCTION
 To determine the effectiveness of wound closure 
in external dacryocystorhinostomy (DCR) with use of 
cyanoacrylate glue (c-glue) for skin wound closure  in 
terms of safety, convenience, operating time, wound 
scar, dehiscence, infection, bleeding, and patient 
comfort.
 Physicians have long sought an efficient method 
of wound repair that requires little time and minimizes 
discomfort for their patients, yet produces a good 
cosmetic outcome. Cyanoacrylate tissue adhesives is a 
tissue adhesive, may well meet these criteria. They have 
been shown to have negligible histotoxicity, to form 
a strong bond to wound edges and to provide long-
term cosmesis equivalent to, or better than, traditional 
methods of repair. In addition, they require less than 
one half the time for wound closure.1 
 Advantages of  an adhesive over sutures include  
maximum bonding strength at two and one-half 
minutes, equivalent in strength to healed tissue at 
seven days post repair, can be applied using only a 

topical anesthetic, no needles., faster repair time, better 
acceptance by patients and last but not the least, glue 
does not require removal of sutures.2

 Cyanoacrylate tissue adhesives combine 
cyanoacetate and formaldehyde in a heat vacuum 
along with a base to form a liquid monomer.3 When 
the monomer comes into contact with moisture on the 
skin’s surface; it chemically changes into a polymer 
that binds to the top epithelial layer. This polymer 
forms a cyanoacrylate bridge, binding the two wound 
edges together and allowing normal healing to occur 
below. The conversion from monomer to polymer 
occurs rapidly, preventing seepage of the adhesive 
below the wound margins as long as the edges are 
well apposed. Heat is often generated during the 
change from monomer to polymer, and this heat may 
be felt on occasion by patients during application to 
the skin. Cyanoacrylate have also been shown to have 
antimicrobial properties.4,5

 Randomized controlled clinical trials6,7 have 
shown that infection rates are not significantly different 
between wounds that have been sutured and wounds 
that have been closed with glue. However, if adequate 
wound cleansing and preparation are compromised 
because of the ease of use of a tissue adhesive, an 
increase in infection rates could occur.
 This tissue adhesive should not be used on 
animal bites, severely contaminated wounds, ulcers, 
puncture wounds, mucous membranes (including 
mucocutaneous junctions) or areas of high moisture 
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ABSTRACT
Objective: To determine the effectiveness of wound closure in external dacryocystorhinostomy (Ext DCR) with use of cy-
anoacrylate glue (c-glue) for skin wound closure in terms of safety, convenience, operating time, wound scar, dehiscence, 
infection, bleeding, and patient comfort.
Study design: prospective, interventional case  eries.
Material and Methods: The study was carried out at Department of Ophthalmology, Govt. Lady Reading Hospital, Pesha-
war from July 2011 to Jan 2013. We received 50 cases from outdoor department for management and were admitted for ext 
DCR. Data was collected on special proforma and was analyzed with the help of  P   Version16.
Results: The study population comprised of 50 cases. Females were in majority (60%). old patients than 40 years were 
common. Mean age was 62+/- 11 years common postoperative complications were wound Dehiscence and opening of 
wound (20%). redness and itching around wound area were the commonest postoperative complaints (24%). 
Conclusion: Use of glue is a useful friendly option for the  surgeon and the patient. It requires proper follow up  for wound 
related problem like dehiscence or scar formation. 
Key words: cyanoacrylate glue, external dacryocystorhinostomy, wound closure.
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content, such as the groin or axillae. The adhesive may 
be used on selected parts if these areas are kept dry 
and immobilized.2,8 In our study we used glue instead 
of sutures for skin wound closure and studied its 
usefulness and possibilities in patients undergoing Ext. 
DCR.

Use of glue is a useful friendly option for the  
surgeon and the patient. It requires proper 
follow up  for wound related problem like 

dehiscence, infection or scar formation. 

MATERIAL AND METHODS
Study Design:  prospective, interventional case series. 
Place and duration: The study was conducted at the 
Department of Ophthalmology, Govt Lady Reading 
Hospital, Peshawar from July 2011 to Jan 2013.
Sampling Technique:  Convenience (non probability 
sampling).
Sample size: 50 patients admitted for Ext DCR 
Data Collection Procedures: Patients were selected 
from the Ophthalmology Out Patients Department of 
the Govt Lady Reading Hospital, Peshawar according 
to selection criteria. Patients were admitted to the 
Ophthalmology ward of the hospital. Diagnosis was 
based on history and routine ophthalmic examination. 
Detail assessment of eyelid as well as of face neck and 
intraocular structures were made. Written consent of all 
the patients included in the study was taken after fully 
explaining the procedure and purpose of the study to 
the patients.
Follow-ups: Patients had a follow-up on day one, at 4 
month, 6 months and then last follow up at 1 year.
 Before the start of the study, permission was 
taken from the hospital ethical committee. A written 
informed consent was obtained from the patients after 
fully explaining the procedure. All surgeries were 
performed by one surgeon. Same technique, size and 
position of skin incision were used. All patients were 
prescribed systemic antibiotics and post operative 
dexamethasone ointment for skin application. Patients 
were followed post operatively on day one, first month 
and sixth month. All patients who refused to give 
consent, infected cases, repeated surgeries and those 
having age more than ninety years were excluded from 
the study because of altered skin characteristics and 
healing.
Technique of Ext. DCR: All these patients were 
hospitalized and detailed clinical examinations were 
carried out. The site of obstruction was evaluated with 
regurgitation and lacrimal sac irrigation test. Other 
diagnostic procedure like External dacryocystography 

and Jones test were not performed. Viral profile was 
carried out before surgery. Most of the operations were 
carried out under local anesthesia using xylocaine 
2% and also injected locally in those patients who 
underwent general anesthesia. This was done to avoid 
bleeding during surgical procedure. A nasal packed 
soaked with 4% xylocaine and two vials of injection.
 Adrenaline was applied in ipsilateral nasal 
cavity in almost all cases. About 02 cm vertical skin 
incisions were given 8mm anterior to respective medial 
canthus and lacrimal fossa exposed. About 01cm 
circumferential bony window made between lacrimal 
fossa and middle meatus of the nasal cavity. Nasal 
mucosa and lacrimal sac opened and flaps were made. 
Anterior flap of the nasal mucosa and lacrimal sac were 
sutured using 4/0 catgut or 6/0 vicryl. Post operative 
medications included systemic antibiotics, analgesic 
and tranxaminic acid. Each patient discharged from the 
hospital after 24 hours
 Postoperatively and was reviewed for syringing 
two days postoperatively in non intubated patients. 
In cases, where intubation was done, the lacrimal tube 
was removed after 06 months of surgery. The success 
criteria were absence of watering and patency of 
lacrimal pathway on syringing.
Technique of Glue Application: Following steps of 
wound closure with glue were followed and wound 
edges were approximated  after cleaning area with 
antiseptic. Addhesive was brushed  gently over the 
wound in 3 layers. Avoid pushing adhesive into 
wound . The glue covered  the wound plus about 5–10 
mm of skin on either side. Polymerization takes 30–45 
seconds. Two additional layers should be used, with 
10–15 seconds between each layer. Full strength was 
achieved after 2.5 minutes. Care should be taken not to 
get the glue near or in the eye. Eyes should be protected 
with gauze to prevent eyelid attachment or corneal 
deposition. Antibiotic ointment or petroleum jelly can 
facilitate removal of glue if corrections are required. 
Some patients are allergic to the cyanoacrylate or 
residual formaldehyde so to take a history in every case 
is important.
Data analysis: The data were analyzed by software 
SPSS (version 10.0).
Frequencies and percentages were calculated for age, 
gender and patient complaints and signs.
RESULTS
 We used cyanoacrylate glue for the skin closure 
after Ext DCR and we studied the results of skin closure. 
Results were assessed in terms of mean operating time, 
pain, wound infection, wound dehiscence, scaring, 
wound healing, immediate postoperative complaints 
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and need for removal of stitches.
 In table 1 gender distribution is shown. Female 
were in majority. 20 (40%) patients were male and 30 
(60%) patients were female. In table 2 age distribution 
is shown in groups for ease of description. Age of the 
patient was divided into three groups, up to 20 years 
in 04 (8%) patients, 21-40 years 15 (30%) patients and 
more than 40 years 31 (62%) patients. So majority of 
the patients were older than forty years age. Finally 
the various aspects of wound closure of skin incision 
after dacryocystorhinostomy were studied in table 3. 
Different characteristics are shown. Mean operating 
time of skin closure was noted to be less than 2 min. 
Pain during wound closure was reported in only 04 
(8%) patients. Post operative wound Dehiscence and 
opening of wound was noted in 10 (20%) patients. 
Significant scaring and patient satisfaction in 06 (12%) 
patients, Post operative wound healing was more rapid 
in young and infection of the wound was  not noted in 
any  patient. Common postoperative complaints were 
itching and redness at wound area. It  was reported in 
12 (24%) patients. Finally there were no sutures used 
and there was  no need of removal of stitch.

Table 1: Gender distribution. (n=50)
Gender n %
Male 20 40
Female 30 60
Total 25 100

Table 2: Age distribution (n=50)
Age in years n %
Up to 20 04 8
21-40 15 30
41 and above 31 62
Total 50 100

Table 3: Comparison of wound characteristics of external dacryocystorhinostomy 
after skin closure by C- glue (n=50)

Key features Findings

Mean operating time
of wound closure Less than 2 mints

Pain during wound 
closure 04 (8% )

Post operative wound 
Dehiscence and opening of wound 10 (20%)

 ignificant scaring 06 (12% )

Post operative wound
healing

Rapid 
(young age)

Wound infection
(post operative) 0 (0%)

Common postoperative complaint Itching and redness at 
wound area 12 (24%)

Need for removal 
of suture no

DISCUSSION
 Dacryocystorhinostomy is a gold standard 
procedure for the treatment of blocked nasolacrimal duct 
obstruction. Different techniques are in use regarding 
dacryocystorhinostomy operation. Endoscopic DCR 
have its own advantage of less tissue trauma, no scar, 
less bleeding, early healing and rehabilitation but 
having failure chances more than conventional external 
dacryocystorhinostomy technique.9 According to a 
study, major postoperative complications after Ext 
DCR included hemorrhage (3.9%) and scarring (2.6%).10 

Closure of wounds is often needed to promote wound 
healing and to produce an acceptable cosmetic result. 
Traditionally sutures and also adhesive strips have 
been used. Skin glues are safe and effective but wound 
selection is important.11,12

 We determine the usefulness of glue instead of 
suture for wound closure. We have taken 50 patients. 
Female were in majority. This is because nasolacrimal 
duct obstruction is common in female gender.13 Patients 
were divided into different age groups to determine 
study results in different age groups. The nasolacrimal 
duct obstruction is common in middle to old age. So 
our patients in study sample were also in majority in 
this age group. in our study the mean age of the patient 
was 62+/- 10 years According to a study mean age of 
patients who undergone Ext DCR was 64.5 years.13

 Tissue glue is useful in many aspects like no-
suture-related-complications; no bleeding at wound 
site in the skin, early rehabilitation. Wound infection 
is minimal because glue has antimicrobial properties. 
But scar size is sometime larger if not applied properly. 
So there is need for proper learning and technique of 
application. Therefore operating with glue or vicryl, 
these things should be kept in mind. In literature, glue 
has been used widely and safely for repair of skin 
wounds and traumatic laceration.  One study has shown 
that the current adhesive properties have a bursting 
strength equivalent to 4/0 nylon in an intracuticular 
wound closure.14 It has fewer complications when used 
externally only.
 In our study main complication was scaring 
(significant scaring) but as discussed earlier can be 
easily avoided if applied with skillful hands. According 
to literature, not much study available to compare glue 
as an option in Ext. DCR skin closure. Complication 
like skin granuloma formation is minimal which 
is otherwise common when suture is used is well 
documented.
 According to a study, scar formation is a frequently 
cited complication of external dacryocystorhinostomy 
(Ext DCR).15 Mean operating time was very less. 
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Pain, significant scaring, wound dehiscence and post 
operative wound infection was also less as shown in 
table 3. According to studies wound infection can occur 
after Ext DCR.16

 A study reported that wound closure with glue 
is achieved in several steps. The adhesive peels off in 
five to 10 days. Deep wounds without subcutaneous 
sutures seem to have a higher dehiscence rate.17 In  
our studies, 4% of wounds reopen with skin glues 
compared to 1–2% with sutures. This was thought 
to be due to a combination of poor technique, poor 
wound selection, but most importantly breakage of 
bonds or sloughing from the skin surface.  Dehiscence 
may cause delayed healing, poor cosmetic result and 
possible infection.11,14 Cosmetic appearance with skin 
glues is comparable to outcomes with sutures and strip 
approximation.11 Most of the trials have used a blinding 
method with photographs assessed by plastic surgeons, 
other doctors and patients themselves. Comparisons 
were made of appearance, absence of step-off, margin 
irregularities, separation, edge inversion and wound 
distortion. The results universally recorded that final 
cosmetic appearance for skin glues was similar to 
sutures.18, 19 Procedure time is reduced.11, 14, Studies 
reported that the time of the actual wound repair in 
all settings was less than formal suturing. Applying 
skin glue is painless. In about 20% of patients there is a 
report of a sensation of mild heat but no actual pain.11  

Wound infection rates are low (less than 3%) and are 
not increased with skin glues.20

 Wound healing was more rapid in young age 
group only when we used glue. It is because natural 
growth process is rapid in young people. One of the 
major finding reported by the patient was cosmetic 
unawareness unlike sutures on the wound site of the 
face. We noted itching and redness of the skin as the 
commonest postoperative complaint in cases where 
we used glue to the site. It is because of the fact that 
glue is a chemical and if it gains access to the inside 
of the wound, it acts as a foreign body and results 
in inflammation of the skin wound. It explains why 
careful application of glue with technical hands is very 
important.21 Finally since no sutures are used so there is 
no need of suture removal and second visit to operation 
theatre is not needed. Patient satisfaction with skin 
glues was higher than with sutures in most studies. 
Reasons included lack of pain, ease of wound care and 
no need for follow-up and suture removal. 22

 Overall glue was found useful and was preferred 
according to our study in terms of more benefits to the 
patients  and their satisfaction. Skin glues are a safe and 
effective method to close selected wounds. They can 

also help prevent infection. Ideally, wounds should be 
less than 4 cm, not contaminated or infected and have 
skin edges that are not under tension. Wounds should 
be closed within 12 hours. Dehiscence is slightly higher 
with skin glues than with sutures, but the cosmetic 
outcome is comparable and skin glues are painless. A 
larger study is needed to be conducted to evaluate for 
further elaboration and justification of the use of glue in 
ophthalmology especially oculoplasty.

Fig 1: Very minimal scar after external dacryocystorhinostomy skin 
wound closure with glue (photo by the author.)

Fig 2: Redness and itching as commonest postoperative complaints 
of the patient after glue application.

CONCLUSION
 Use of glue is a useful and surgeon and patient 
friendly option and require proper follow up and 
no need of removal of stitch after one week. Other  
Advantages are that postoperative results were 
good, less pain, less operating time and results were 
especially more rapid in young patients.  Wound 
related problems like dehisce, or scar formation need 
early treatment and so follow up is important. Glue 
needs to be applied in selected clean wounds with skill 
to avoid deep penetration of the material into wound.
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INTRODUCTION
 The development of new surgical phaco 
techniques is aimed at restoring visual acuity (VA) in 
order to secure a fast return to normal social life and 
work. Small incision phaco procedures have minimized 
postoperative astigmatism.1

 Application of viscoelastic substances has 
improved quality of anterior chamber surgery. The 
first use of viscoelastic agents in cataract surgery 
was described in 1972 by Balaz et al.2 Viscoelastics, or 
ophthalmic visco-surgical devices (OVDs), facilitate 
cataract surgery by maintaining the depth and shape 
of the anterior chamber. This provides a workspace 
for the surgeon and provides a viscous barrier that 
protects the delicate corneal endothelium from surgical 
instruments, from cataractous lens debris, and from the 

intraocular lens during insertion.3

 An ideal viscoelastic substance possesses certain 
important rheological properties like viscosity, elasticity 
and pseudoplasticity. Viscosity makes a material 
protective and lubricating, while elasticity provides 
protection from vibration and other mechanical 
impacts. Pseudoplasticity causes the material to 
deform which allows safe manipulation of tissues. An 
ideal viscoelastic substance must be sterile, optically 
clear, non-inflammatory, dilutable, hydrophilic and 
biologically inert.4

 Early OVDS were classified as either cohesive 
or dispersive, on the basis of objective rheological 
properties.5 A cohesive hyaluronate OVD with high 
molecular weight, such as Healon, contains long 
polysaccaride chains with glycosidic connections, 
which gives it higher viscosity, pseudoplasticity and 
cohesiveness. Cohesive OVDs are good at maintaining 
space and stabilizing tissue during surgery. They are 
easy to inject and to remove from the anterior chamber.1 
 Dispersive viscoelastic substances like 2% HPMC 
has lower viscosity with short molecular chains that 
have less tendency to entangle. They have better 
adherence to the corneal endothelium against fluid 
during phacoemulsification.4

 The major complication of viscoelastic material 
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usage within first 24 hours after cataract surgery is 
perhaps responsible of higher post operative intraocular 
pressure. Leaving a significant amount of an agent in 
the anterior chamber with obstruction to the outflow of 
aqueous humor from the anterior chamber may cause 
intraocular pressure rise. This may be due to mechanical 
obstruction of trabecular meshwork or functional or 
instructional damage of trabecular meshwork.2

 The rise in intraocular pressure most commonly 
occur between 4-7 hours post-operatively and often 
returns to normal within 24-48 hours.4 Residual OVD 
left in the eye can clog the trabecular meshwork, leading 
to a transient elevation in postoperative intraocular 
pressure.5  The rationale of this study will be to evaluate 
the short term effect of these two different viscoelastics 
on post operative intraocular pressure. Due to the great 
variation of result between national and international 
studies this study will help us in generation of our 
own data regarding post operative IOP using different 
viscoelastics and will influence our management 
towards patients in future as regard to the preference 
of one particular type of viscoelastic.
Study design: It was a Randomized control trial.

Sodium Hyaluronate causes significantly higher 
increase in IOP as compared to hydroxypropyl 
methylcellulose  in early post-operative period 
in spite of maximum aspiration of viscoelastic 

substance, following phacoemulsification 
surgery.

METHODS
 All those patients who were admitted for 
phacoemulsification with implantation of IOL as per 
indication of senile immature cataract through OPD to 
Eye Ward of KTH were evaluated. Before evaluation all 
the patients were provided with complete information 
about the study and informed written consent was 
taken from each.
 A detailed slit lamp examination was performed 
in all these patients to look for any signs of intraocular 
inflammation or evidence of previous intraocular 
surgery. Gonioscopy and fundus examination was 
done for glaucoma. All patients having normal 
preoperative intraocular pressure (11mm Hg-21mm 
Hg), gonioscopically open angle (Shaffer’s Grade III 
& IV), immature senile cataract with age 45-70 years 
were included in the study. Patients with history of 
previous intraocular surgery, glaucoma, intraocular 
inflammation, diabetes mellitus and hypertension were 
excluded from the study.
 Those who fit the inclusion criteria were then 

randomly allocated into 2 groups. One group had 
been  receiving 1% sodium hyaluronate as viscoelastic 
while second group 2% hydroxymethylcellulose as 
viscoelastic. A comprehensive proforma was devised to 
record patient’s particulars. All the surgeries were done 
by a single ophthalmologist. IOP was measured by the 
same ophthalmologist 1 day prior to surgery, then 
1 day post operatively using Goldman applanation 
tonometer while pressure lowering drug was not used 
during this time.
 All the data was collected and analyzed by SPSS 
version 12 for windows. Student T test was used to 
compare the mean IOP of each group at each time 
interval. T test was also applied for comparison of 
results between the two groups. A P-value of < 0.05 was 
used as significance cut off point. For gender male to 
female ratio was also be calculated. The results obtained 
were presented through tables, charts and graphs.
RESULTS
 This study was conducted at Ophthalmology 
Department, Khyber Teaching Hospital Peshawar in 
which a total of 80 patients (40 in each group) were 
observed to compare mean intraocular pressure 
rise after phacoemulsification with implantation of 
intraocular lens using 2% HPMC and 1% NaHa as 
viscoelastics and the results were analyzed.
 Age distribution among two groups was analyzed 
as in Group A, 8(20%) patients were in age ranging from  
45-55 years, 17(43%) patients were in age ranging from  
56-65 years and 15(37%) patients were in age ranging 
from  66-70 years.
 Mean age was 62 year with standard deviation 
± 2.06. Where as in Group B 9(23%) patients were in 
age ranging from  45-55 years, 16(41%) patients were 
in age ranging from  56-65 years and 15(36%) patients 
were in age ranging from  66-70 years. Mean age was 64 
year with standard deviation ± 2.87. (as shown in Table 
No 1). Gender distribution among two groups was 
analyzed as in Group A 24(60%) patients were male 
and 16(40%) patients were female. Where as in Group B 
23(57%) patients were male and 17(43%) patients were 
female. (as shown in Table No 2).
 Rise in the mean IOP between two groups was 
analyzed as in Group A, the baseline IOP was 16.01 ± 
1.84 mmHg but after 24 hours follow up the mean IOP 
was 20.37 ± 1.93 mmHg so the mean rise of IOP was 
4.36 ± 2.02 mmHg.  Where as in Group B the baseline 
IOP was 16.06 ± 1.97 mmHg but after 24 hours follow 
up the mean IOP was 19.08± 2.01 mmHg so the mean 
rise of IOP was 3.02± 2.36 mmHg. (as shown in Table 
No 3).
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TABLE NO 1. Age distribution (n=80)

AGE GROUP A GROUP B

45-55 years 8(20%) 9(23%)

56-65 years 17(43%) 16(41%)

66-70 years 15(37%) 15(36%)

Total 40(100%) 40(100%)

Mean and SD 62 year ± 2.06 64 year ± 2.87

Chi square test was applied in which P value was 0.002
Group A : 1% sodium hyaluronate. Group B: 2% 
hydroxymethylcellulose

TABLE NO 2. Gender Distribution (N=80)

GENDER GROUP A GROUP B

Male 24(60%) 23(57%)

Female 16(40%) 17(43%)

Total 40(100%) 40(100%)

Chi square test was applied in which P value was 0.002 
Group A : 1% sodium hyaluronate. Group B: 2% 
hydroxymethylcellulose

TABLE 3: Mean IOP  (N=80)

IOP GROUP A GROUP B P value

Baseline
Mean

 td. Deviation

16.01 mm 
Hg

± 1.84

16.06 mm 
Hg
±1.97

0.000

At 1 day
Mean

 td. Deviation

20.37 mm 
Hg

± 1.93

19.08 mm 
Hg
±2.01

0.003

Mean intraocular 
pressure rise after 
phacoemulsification

4.36 mm 
Hg

± 2.02

3.02 mm 
Hg

± 2.36
0.004

Student T test was applied in which P value are mentioned 
above
Group A: 1% sodium hyaluronate, Group B: 2% 
hydroxymethylcellulose.

DISCUSSION
 Sodium hyaluronate (NaHa) is a biopolymer 
occurring in many connective tissues throughout the 
body, including both the aqueous and vitreous humors. 
Its basic structural unit is a disaccharide, joined by a β1–4 
glucosidic bond, which is linked in a repeating fashion 
with β glucosidic bonds to form a long unbranched 
chain. This mucopolysaccharide chain subsequently 
forms a random coil when placed in a solution, such 
as physiologic saline. As the concentration of large 
sodium hyaluronate molecules is increased (>0.5 
mg/mL), individual molecular coils start to overlap 
and are compressed. This crowding of the chains 
increases the chances for various noncovalent chain–
chain interactions. This, in turn, causes a considerable 

increase in the viscosity of the solution. For example, 
the kinematic viscosity of a 2 mg/mL concentration 
of sodium hyaluronate in physiologic buffer is only in 
the 100-cSt range: at 10 mg/mL, it is in the 100,000 cSt 
range. Therefore, a fivefold increase in the concentration 
causes a 1000-fold increase in the viscosity of the 
solution. With this increase in viscosity, the elastic 
properties of the solution also increase. This forms the 
rationalization of Amvisc Plus and Healon GV. 
 The elastic behavior of a concentrated (>0.5mg/
mL) sodium hyaluronate solution is greatly dependent 
on the mechanical energy (shear force) applied to the 
solution. On a molecular level, this means that under 
the imposed strain, the polysaccharide coils slip by 
each other, and conformational and configurational 
rearrangements occur while the solution exhibits 
viscous flow. The hyaluronate acid fraction (NIF-NaHa) 
used for ophthalmic procedures has a high molecular 
weight (2–5 million d), a low protein content (<0.5%), 
and carries a single negative charge per disaccharide 
unit.
 This fraction is highly purified and has been shown 
to be sterile, nontoxic, nonantigenic, noninflammatory, 
and pyrogen-free. In primate vitreous humors, sodium 
hyaluronate has a half-life of approximately 72 days. 
In primate aqueous humors the half-life is 2 to 7 days 
depending on the viscosity. Clinical observations in 
humans have supported this result.6 Hydroxypropyl 
Methylcellulose (HPMC) is yet another viscoelastic 
material used for intraocular procedures. Unlike the 
previous two compounds, it does not occur naturally 
in animals but is distributed widely as a structural 
substance in plant fibers, such as cotton and wood. It is 
a cellulose polymer composed of D-glucose molecules 
linked together by β-glycosidic bonds.7

 Special care must be taken in the filtration of 
this material to ensure a highly purified preparation, 
as Rosen et a1. noted the presence of vegetable fibers 
and other contaminates in samples they examined. 
Methylcellulose is a non-physiologic compound and, as 
such, does not appear to be metabolized intra-ocularly 
but is eliminated from rabbit anterior chambers in 
approximately 3 days. It is also quite hydrophilic and 
hence can be irrigated from the eye.7

Our study shows that the mean age in 1% Sodium 
Hyaluronate Group was 62 years with standard deviation 
± 2.06, while the mean age in 2% Hydroxypropyl 
Methylcellulose Group was 64 years with standard 
deviation ± 2.87. In 1% Sodium Hyaluronate Group 
60% patients were male and 40% patients were female, 
while in 2% Hydroxypropyl Methylcellulose Group 
57% patients were male and 43% patients were female. 
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The mean rise of IOP in 1% Sodium Hyaluronate Group 
was 4.36 ± 2.02 mmHg while the mean rise of IOP in 2% 
Hydroxypropyl Methylcellulose Group was 3.02± 2.36 
mmHg. 
 Similar results were observed in another study 
conducted by Waseem M1 et al8 in Peshawar in 
which there was no significant difference in the pre-
operative intraocular pressure between the two 
groups (p=0.483). Twenty four hours after surgery, 
the mean IOP increased by 2.84+/-SD 2.12 mm Hg 
in 2% Hydroxypropyl Methylcellulose group and 
4.54+/-2.07 mm Hg in 1% Sodium Hyaluronate group. 
The increase was significantly higher in 1% Sodium 
Hyaluronate group as compared to 2% Hydroxypropyl 
Methylcellulose group (p=0.003). Seven days after 
surgery the mean intraocular pressure returned to near 
pre-operative levels in both the groups. He concluded 
that Sodium Hyaluronate causes significantly higher 
increase in intraocular pressure in early post-operative 
period after cataract surgery inspite of maximum 
aspiration of viscoelastic substance from the eye 
following phacoemulsification surgery.
 In one international study a total of 80 eyes 
underwent manual small incision cataract surgery. 
The highest mean IOP increase occurred at 8 hours 
postoperatively (5.3±6.4 mmHg) in the sodium 
hyaluronate 1% group and at 2 hours postoperatively 
(7.8±6.1 mmHg) in the hydroxypropyl methylcellulose 
2% group. Overall, the IOP increase was higher 
with hydroxypropyl methylcellulose 2% (P = 0.005). 
Intraocular pressure spikes to ≥30 mmHg occurred in 
5 eyes (13%) in the sodium hyaluronate 1% group and 
13 eyes (33%) in the hydroxypropyl methylcellulose 
2% group9.In another study carried out at Combined 

Military Hospital Peshawar showed that mean 
intraocular pressure elevation (IOP) at 24 hours post 
operatively after surgery was significantly higher in 1% 
sodium hyaluronate group(4.54±2.07) as compared to 
2% hydroxypropyl methylcellulose group(2.84±2.12) 
with p value <0.001 that was statistically significant4. 
CONCLUSION: 
 Our study concludes that Sodium Hyaluronate 
causes significantly higher increase in intraocular 
pressure  as compared to hydroxypropyl methylcellulose   
in early post-operative period after cataract surgery in 
spite of maximum aspiration of viscoelastic substance 
from the eye following phacoemulsification surgery.
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ORIGINAL ARTICLE

INTRODUCTION
 Visual impairment is a global health problem.1 It 
is estimated that 37 million of the world population is 
blind and 124 million have severe visual impairment.1 
According to previous studies cataract is responsible 
for 50% of blindness worldwide.2 The number of peo-
ple blind from cataract is expected to rise due to the in-
crease in life expectancy.3 Increasing age is also known 
to influence the visual acuity achieved after cataract 
surgery.4

 Cataract surgery yields excellent visual outcomes 
for the majority (71%) of patients.5 The outcome of cat-
aract surgery is dependent on a complex interplay of 
systemic, ocular, operative and postoperative factors. 
The greatest influence on visual outcome is due to ocu-
lar co morbidity resulting in complex surgery and post-
operative complications.6

 With the incidence of ocular diseases such as age-
related macular degeneration, glaucoma and diabetes 
rising as populations around the world age, an increas-
ing number of patients who require cataract surgery 
may present with a complex situation.6

 The rationale of the study is that ocular co morbid-
ity has impact on the final visual outcome for patients, 
many of whom may have unrealistic expectations from 
the surgery. Conversely, the preoperative examination 
for cataract surgery may serve as the only opportunity 
to diagnose and manage treatable ocular conditions. 
Also failure to recognize these conditions may result 
in complications during surgery. The study will docu-
ment the frequency of ocular co morbidity in patients 
with age related cataract which will be shared with the 
ophthalmologic community. It will suggest strategies 
to improve the preoperative detection and manage-
ment of ocular co-morbidities.
Objective: To determine frequency of ocular co mor-
bidity in patients with age related cataract in a tertiary 
care hospital of Khyber Pakhtunkhwa.

Ocular co morbidities are highly prevalent 
among persons undergoing cataract 

surgery in this rural area setting, and 
their presence is significantly associated 

with poorer visual outcomes.

MATERIAL AND METHOD
Setting: Eye Department, Khyber Institute of Ophthal-
mic Medical Sciences, Postgraduate Medical Institute, 
Lady Reading Hospital, Peshawar.  
Study Design: Descriptive (cross sectional) study 
Duration of Study: 6 months.
Sample Size: Using WHO sample size calculator, where 
confidence level=95%, Absolute precision = 4.5%, Popu-
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lation proportion (P) of diabetic retinopathy in patients 
with age related cataract = 9%9,13 So the sample size= 156
Sampling Technique: Non probability consecutive sam-
pling
Inclusion criteria:
1. Adults with age related cataract of either gender. 
2. Patients over 50 years of age.
Exclusion Criteria:
1. History of previous intraocular or refractive surgery.
2. Patients with dense cataract with no view of retina 

on slit lamp examination
3. History of systemic illness e.g. cardiovascular, re-

nal or neurological disease.
4. Other causes of cataract such as trauma, use of oral 

steroids, etc.
5. The above mentioned conditions act as confound-

ers and if included had introduce bias in the re-
sults.

Data Collection Procedure: An approval from the eth-
ic committee of the hospital was sought. Each patient 
was included in the study through the outpatient de-
partment with age related cataract as examined on slit 
lamp biomicroscopy. An informed written consent was 
sought from the patient for inclusion into the study. A 
detailed history and systemic examination of the pa-
tient was carried out followed by visual acuity testing 
on a Snellen’s chart, refraction and routine ophthalmo-
logical (slit-lamp) examination including a fundus ex-
amination. This was allowed for detection of confound-
ers which were excluded to control bias in the study 
results. The examination was done by  an experienced 
and qualified  surgeons.
Data Analysis: The data was analyzed using SPSS 
(Statistical package for Social Sciences) version 10.0. 
Frequencies and percentages were calculated for cat-
egorical variables i.e. gender and ocular co morbidi-
ties (refractive error, age related macular degeneration, 
glaucoma, diabetic retinopathy). Mean +/- standard 
deviation was computed for numeric variables that is 
age. Ocular co morbidity was stratified among age and 
gender to see the effect modifiers. All the results were 
presented in tables and graphs. 
 A separate data collection proforma is designed 
(Annexure 1). Personal data, demographics, laterality, 
presence or absence and name of ocular comorbidity 
was consigned to the proforma.  
RESULTS
 This study was conducted at Eye Department, 
KIOMS, Lady Reading Hospital, Peshawar, in which 
a total of 156 patients were observed. Age distribution 
among 156 patients was analyzed as n=72 (46%) pa-
tients were in age ranged from 51-60 years and n=84 

(54%) patients were above 60 years. Mean age was 60 
years with standard deviation ± 2.57. (as shown in ta-
ble no 1) Gender distribution among 156 patients was 
analyzed as n=83(53%) patients were male while n=73 
(47%) patients were female. (as shown in table no 2) 
Ocular co morbidity was found in n=66(42%) patients 
while no morbidity was found in n=90 (58%) patients.   
(as shown in table no 3)Co- morbidity condition among 
66 patients was analyzed as refractive error found in 
n=28 (43%) patients, ARMD found in n=9 (14%) patients, 
Glaucoma found in n=6 (9%) patients, Diabetic Retinop-
athy found in n=5 (7%) patients, and others include CVS 
and general diseases 27%. (as shown in table no 4)
 Stratification of co morbidity condition with age 
distribution was analyzed as in 28 cases of refractive er-
ror, 11 patients were in age ranged from 51-60 years and 
17 patients were above 60 years. In 9 cases of ARMD, 3 
patients were in age ranged from 51-60 years and 6 pa-
tients were above 60 years. In 6 cases of glaucoma, 2 pa-
tients were in age ranged from 51-60 years and 4 patients 
were above 60 years. In 5 cases of diabetic retinopathy, 2 
patients were in age ranged from 51-60 years and 3 pa-
tients were above 60 years. (as shown in table no 5)
 Stratification of co morbidity condition with gen-
der distribution was analyzed as in 28 cases of refrac-
tive error, 16 patients were male and 12 patients were 
female. In 9 cases of ARMD, 5 patients were male and 4 
patients were female. In 6 cases of glaucoma, 3 patients 
were male and 3 patients were female. In 5 cases of dia-
betic retinopathy, 3 patients were male and 2 patients 
were female. (as shown in table no 6)

Table-1: Age Distribution (N=156)

Age distribution Frequency Percentage

51-60 years 72 46%

> 60 years 84 54%

Total 156 100%

Mean age was 60 years with standard deviation ± 2.57.

Table-2: Gender Distribution (n =156)

Gender distribution Frequency Percentage

Male 83 53%

Female 73 47%

Total 156 100%

Table-3: Ocular Co-morbidity (n =156)

Ocular Co Morbidity Frequency Percentage

Present  66 42%

Absent  90 58%

Total 156 100%
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Table-4: Co-morbidity Condition (n = 66)

Co morbidity condition Frequency Percentage

Refractive error 28 43%

ARMD 9 14%

Glaucoma 6 9%

Diabetic Retinopathy 5 7%
Others
others include CVS and general diseases 18 27%

Total 66 100%

Table-5:  tratification of Co-morbidity  
Condition With Age Distribution(n = 66)

Co Morbidity 
Condition 51-60 years >60 years TOTAL

Refractive error 11 17 28

ARMD 3 6 9

Glaucoma 2 4 6

Diabetic Retinopathy 2 3 5

Others
others include CVS and 
general diseases.

8 10 18

Total 26 40 66

Chi square test was applied in which P value was 0.003

Table-6:  tratification of Co-morbidity Condition  
with Gender Distribution (n = 66)

Co Morbidity Condition Male Female TOTAL

Refractive error 16 12 28

ARMD 5 4 9

Glaucoma 3 3 6

Diabetic Retinopathy 3 2 5

Others 11 7 18

Total 38 28 66

Chi square test was applied in which P value was 0.002

DISCUSSION
 Cataract remains the leading cause of blindness in 
the world,1 though studies have demonstrated excellent 
potential for return to normal vision with extraction of 
the cataractuous lens in both the developed and devel-
oping worlds. However, an important limitation on the 
excellent visual results usually associated with cataract 
surgery is the presence of ocular co morbidities.
 Our study shows that mean age was 60 years with 
standard deviation ± 2.57. Fifty three percent patients 
were male and 47% patients were female. The incidence 
of ocular co morbidity was 42% patients in which re-
fractive error found in 43% patients, ARMD found in 
14% patients, glaucoma found in 9% patients, diabetic 
retinopathy found in 7% patients. Similar results were 

found in other studies as epidemiological studies are 
consistent in reporting an overall 26% to 49% incidence 
of ocular co morbidity in cataract patients.7,8,9 Refrac-
tive error is the most common co morbidity (59.7%).10 
Other conditions include Age related macular degen-
eration (ARMD) (17.3%),11 glaucoma (10.6%)9 and dia-
betic retinopathy (9 %).7,11

 In the literature, ARMD is the most common co 
morbidity that decreases visual outcome after cataract 
surgery. Yorston D12 reported that a higher prevalence 
of pre-existing ocular diseases—for example, age-re-
lated maculopathy—may affect cataract surgery out-
comes in very elderly patients. Progression of ARMD 
after cataract surgery has been suggested.13, 14 Coexist-
ing ocular abnormalities have been shown to have a 
negative effect on postoperative visual results.
 The 42% prevalence of co-morbidities in operated 
eyes among our rural areas subjects is within the range 
of 26% to 49% reported for studies from the developed 
world.15 Though few data on co morbidities are avail-
able from rural Asia, our results are generally in line 
with those reported by Bourne et al from Bangladesh. 
Among operated eyes failing to achieve good (6/18) 
presenting vision, non-refractive co-morbidities (Bang-
ladesh 28%, current study 33%) were the second-lead-
ing cause, after refractive error (60% in Bangladesh, 72% 
in our study).16 (Note that, due to the presence of both 
refractive and non-refractive co-morbidities in several 
eyes in our studies, the sum exceeds 100%.) Among 
operated eyes, preoperative vision was strongly as-
sociated with the presence of co-morbidities: patients 
without coincident ocular disease were some 5 times as 
likely to have preoperative vision _ 6/60. Access to eye 
care, as indicated by having been fit for glasses (a ser-
vice not currently offered by our program), was strong-
ly protective against the presence of co morbidities in 
this cohort, with such persons having one third the 
odds of having an ocular co morbidity, after adjusting 
for age and gender. These glasses were largely for read-
ing (Congdon NG, Rao SK, Fan H, et al. Visual function 
and post-operative care after cataract surgery in China: 
the Sanrao Study of Cataract Outcomes and Up-take of 
Services), and very few subjects brought their glasses to 
the postoperative examination, so it is unlikely that this 
effect was mediated through a reduction in refractive 
error, the most common co morbidity in operated eyes 
in this cohort.17

 A principal aim of the current study was to iden-
tify strategies to reduce the impact of co morbidities. 
Although preoperative vision was strongly associated 
with the presence of co morbidities, 86% of subjects 
were blind in the operative eye before surgery, so a 
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strategy of not operating on subjects with poor vision 
would be ineffective and undesirable in this program. 
Similarly, though access to eye care outside of our pro-
gram, as indicated by having been fit for glasses, had a 
protective effect on co morbidities in this cohort, only 
40% of our subjects had ever received glasses (Congdon 
NG, Rao SK,) Fan H, et al. Visual function and post-
operative care after cataract surgery. In this setting, 
regular access to eye care is unlikely to be available for 
the majority of patients.13

 The study conducted at china however; provide 
the basis for a program strategy to reduce the burden of 
ocular co morbidity: over 30% of operated eyes had co 
morbidities amenable to treatment, with some 40% of 
eyes with any co morbidities having at least one treat-
able condition. Programs to provide supplementary 
training in the recognition and treatment of common 
co morbidities could be expected to have a significant 
effect on visual outcomes in this program, given that 
67% of eyes with best-corrected postoperative vision 
6/18 had ocular co morbidity as a contributing reason. 
It is also important to remember that many of the co 
morbidities detected, such as most cases of glaucoma, 
may have no effect on central vision currently, but can 
severely impact vision eventually if untreated. Accord-
ing to the observed distribution of co morbidities in the 
current study, training programs should focus princi-
pally on diabetic retinopathy, OAG, and closed-angle 
glaucoma and would thus be expected to cover gonios-
copy, management of the narrow angle, techniques of 
retinal examination, and laser treatment for prolifera-
tive retinopathy and edema.13

 Refractive error accounted for 72% of the eyes fail-
ing to achieve 6/18 acuity. We report elsewhere that 
the proportion of patients in this setting who had re-
fraction within _1 D of the target (_0.50 D) was 73.2%, 
well within international norms. Despite this, modest 
refractive error was quite common, though patient will-
ingness to accept spectacles was low. Among the 87% 
of patients who could improve by _2 lines in the oper-
ated eye at near or distance with spectacles, only 35% 
of such persons would accept spectacles, the key rea-
son being lack of perceived need. Visual function and 
postoperative care after cataract surgery in rural China: 
the Sanrao Study of Cataract Outcomes and Up-take of 
Services (SCOUTS). Efforts to redress the co morbidity 
of refractive error will probably need to focus on educa-
tional efforts emphasizing the visual benefits of wear-
ing glasses.12

 The results of this study must be interpreted in the 
context of the limitations of SCOUTS. Not all persons 
eligible for interview and examination as part of the co-

hort operated during the study period could actually be 
contacted, so it is at least possible that those examined 
were not representative of all persons operated at San-
rao, let alone of persons undergoing cataract surgery 
elsewhere in rural Asia.15

 It is known, however, that examined and con-
tacted subjects did not differ from one another with 
regard to a number of critical demographic and clini-
cal factors. Although all subjects underwent thorough 
examination by an experienced glaucoma specialist, 
VF tests and other ancillary examinations were not 
performed as part of the SCOUTS protocol. Thus, it is 
quite possible that the figures given here represent an 
underestimate of the true burden of co morbid ocular 
disease. However, the current research was designed to 
elucidate the scope and impact of co morbidities poten-
tially detectable by a well-trained ophthalmologist in a 
modestly equipped rural hospital, and not to constitute 
a prevalence study.  Despite its limitations, the current 
study remains one of the few to give information on the 
burden of ocular co morbidities among cataract-operat-
ed persons in rural areas. 
CONCLUSION
 Ocular co morbidities are highly prevalent among 
persons undergoing cataract surgery in this rural area 
setting, and their presence is significantly associated 
with poorer visual outcomes. The fact that the great 
majority of co morbidities encountered in this program 
are treatable suggests that strategies to reduce their im-
pact can be successful.
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Leptospira interrogans inflammation, hyphema in leptospirosis

 A 33-year-old farmer complained of sudden blurred vision, pain, redness, and photophobia in both eyes with 
a history of persistent fever (temperature, 39.4 C°) for the last 10 days, malaise, and body aches. Ophthalmologic 
examination revealed bilateral iridocyclitis. He was  treated with prednisolone and eye drops  which alleviated the 
pain and photophobia, but the next morning he had hyphema in the anterior chamber. Laboratory testing revealed a 
γ-glutamyl-transferase level of 129 U per liter (normal value, <55), an alanine Amino-transferase  level of 49 U per liter 
(normal value, <45), and a white-cell count of 11,700 per cubic millimeter. Clinical and laboratory findings suggested a 
diagnosis of leptospirosis. Serologic tests revealed IgM and IgG antibodies against Leptospira interrogans. Hyphema 
is usually caused by ocular trauma, but in rare cases, it can be the result of infection. With continued local treatment 
and the addition of systemic treatment with amoxicillin, the patient’s symptoms  became less severe and his laboratory 
values and vision returned to normal within 2 weeks. The hyphema and eye redness resolved completely in  1 month.

Curtsey: Beate J. Langner-Wegscheider, 
Robert Krause, M.D.
Medical University of Graz, Austria
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INTRODUCTION
 Diabetic retinopathy is one of the leading causes of 
blindness in the present world. The global prevalence 
for diabetic retinopathy is 34.6%,1 and in Pakistan 
the prevalence is 15.7%.2 in one hospital based study 
performed in our hospital in which we observed that 
diabetic retinopathy was the most frequent cause of 
referral of the patients to retina clinic, 38.8% of the 
patients had diabetic retopathy.3 Among the causes of 
decreased vision in patients with diabetic retinopathy, 
diabetic macular edema is the most common.  Global 
prevalence of diabetic macular edema is 6.81% while 
in our study conducted at our hospital it was we 
observed that 45 % patients of the diabetic retinopathy 
had clinically significant macular edema.3 Diabetic 
macular edema is one of the indications of treatment 
in patients with diabetic retinopathy. When diabetic 
macular edema is treated early, better visual prognosis 
is expected.4 Thus, early detection of diabetic macular 
edema is very important in preventing the vision 
loss due to diabetic macular edema.  Early Treatment 

Diabetic Retinopathy Study Research Group established 
a criterion for clinical assessment of diabetic macular 
edema using biomicroscope slit lamp examination with 
90 diopter lens.  In last few years the advent of optical 
coherence tomography and its usefulness in the early 
detection of many ocular diseases such as glaucoma 
and macular edema cannot be denied. In this study 
we have compared the effectiveness of the clinical 
detection using slit lamp biomicroscope with 90 diopter 
lens with the optical coherence tomography. Thus, the 
better of two methods for earliest detection of diabetic 
macular edema can be used for early detection followed 
by treatment resulting in less visual impairment due to 
diabetic macular edema.

The significance of slit lamp 
examination in diagnosing diabetic 

macular edema cannot be denied but 
with the advent of OCT we can detect 
diabetic macular edema even earlier 
than slit lamp biomicroscopy, thus 

preventing further visual deterioration 
by undergoing early treatment.

MATERIALS AND METHODS
 The study was carried out at Al-Ibrahim Eye 
Hospital, Karachi from August 2011 to November 
2012. Ethical approval was taken from the Ethical 
Committee Al-Ibrahim Eye Hospital, Karachi. It was an 
observational case series and non-probability purposive 
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ABSTRACT
Aim: To compare accuracy of optical coherence tomography and slit lamp biomicroscopy in detection of diabetic macular 
edema.
Methods: It was an observational case series, carried out at Al-Ibrahim Eye Hospital, Karachi from August 2011 to Novem-
ber 2012. Patients with mild non proliferative diabetic retinopathy on fundus were included in the study, they underwent 
biomicroscope slit lamp examination and fundoscopy using 90 diopter condensing lens followed by macular scan through 
optical coherence tomography. 2x2 tables were uses for statistical analysis of the results of biomicroscope slit lamp exami-
nation with 90 diopter and with macular scans by OCT.
Results: 142 eyes of 85 patients were included in the study according to the inclusion and exclusion criteria. The probability 
of correct diagnosis of diabetic macular edema by slit lamp examination was  61.68%. the accuracy of identifying diabetic 
macular edema in OCT was 71.12%.
Conclusion: Optical coherence tomography  can detect diabetic macular edema even earlier than slit lamp biomicroscopy 
and thus prevent further visual deterioration by undergoing early treatment.
Keywords: Diabetic macular edema, optical coherence tomography, slit lamp biomicroscope.
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sampling. Patients with mild non proliferative diabetic 
retinopathy  on fundus examination (according to 
ETDRS study), 4either gender were included in the 
study, while patients having  moderate, severe non 
proliferative diabetic retinopathy or proliferative 
diabetic retinopathy or patients having other 
media opacities that might hinder the clear fundus 
examination such as cataract  or corneal opacity were 
excluded from the study. Informed written consent 
was taken from every patient included in the study. 
The patients included underwent a detailed ocular 
examination by a senior Ophthalmologist, which 
included visual acuity assessment, refraction, best 
corrected visual acuity assessment, and biomicroscope 
slit lamp examination and fundoscopy using 90 diopter 
condensing lens. Every patient afterwards underwent 
macular scan through optical coherence tomography. 
Data was collected in preformed proforma. Statistical 
analysis was done by SPSS version 20.0. Frequencies 
and percentages were calculated for gender and eyes 
involved. Mean +/_ Standard deviation were calculated 
for qualitative variables like age. 2x2 tables were used 
for  statistical analysis of the results of biomicroscope 
slit lamp examination with 90 diopter and with macular 
scans by OCT.

2x2 table for calculation of accuracy 

Accuracy of SLE in DME diagnosis = A+D / A+B+C+D
True positive rate DME = A / A+C
+SLE=slit lamp examination
DME= Diabetic macular edema

RESULTS
 42 eyes of 85 patients were included in the study 
according to the inclusion and exclusion criteria. Out 
of these 85 patients, 47 (55.29%) were males while 
38 were females (44.70%). Mean age of the patients 
was 52.07 (standard deviation=5.54) with minimum 
age of 39 years and maximum age of patients was 67 
years. Out of 142 eyes, diabetic macular edema was 
seen in both optical coherence tomography and slit 
lamp examination is in 66 (47.48%) patients and in 
optical coherence tomography only in 41 (28.87%) of 
the patients. In 35 (24.65%) of the patients, diabetic 
macular edema was not seen in either optical coherence 
tomography nor in slit lamp examination is. 2x2 chart 

is shown in table-1. The probability of correct diagnosis 
of diabetic macular edema by slit lamp examination is 
is 61.68%, the accuracy of identifying diabetic macular 
edema in slit lamp examination is 71.12%.

Figure: 1 Comparision of assesment with SLE and Oct

TABLE-1 2x2 table for calculation of accuracy

Accuracy of SLE in DME diagnosis = A+D / A+B+C+D = 66+35 / 
142 = 71.12%
True positive rate DME = A / A+C = 66 / 66+41 = 61.68%

DISCUSSION
 Although slit lamp biomicroscope can detect 
diabetic macular edema satisfactorily but detection 
of diabetic macular edema using optical coherence 
tomography is much more accurate. Thus, optical 
coherence tomography can help in the detection of 
diabetic macular edemas that are not even visible 
clinically using slit lamp biomicroscope and so help 
in early detection of diabetic macular edema and 
thus prevent decrease in vision by offering early 
treatment. Our study shows that the accuracy of 
diagnosing diabetic macular edema using optical 
coherence tomography is much greater than slit lamp 
biomicroscopic examination. Some other studies have 
shown similar results as well. Afef Maalej reported the 
very high sensitivity of optical coherence tomography 
in diagnosing diabetic macular edema (98.6%).5They 

Macular scan with optical 
coherence tomography(OCT)

Macular 
edema present

Macular 
edema absent

Biomicroscope 
slit lamp 
examination with 
90 d lens

Macular 
edema present A =66 B = 0

Macular 
edema absent C= 41 D=35

Macular scan with optical coherence 
Tomography (OCT)

Macular 
edema present

Macular 
edema absent

Biomicroscope 
slit lamp 
examination with 
90 D lens

Macular 
edema present

A (macular 
edema present 
in both sle+ 
and OCT)

B (macular 
edema present 
in sle+ only)

Macular 
edema absent

C (macular 
edema present 
in OCT only)

D (macular 
edema absent 
in both sle+ 
and OCT)
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also reported that optical coherence tomography can 
also help identify other associated features such as 
epiretinal membrane or vitreomacular traction that 
may be aggravating the diabetic macular edema. 
5Another study by David J. Browning, they  compared 
the diagnosis of diabetic macular edema (DME) by 
stereoscopic slit-lamp biomicroscopic examination 
of the fundus with a 78-diopter noncontact lens with 
diagnosis by optical coherence tomography (OCT) and 
showed that the clinical detection of diabetic macular 
edema was less than detection by OCT.6 Michael R. 
H also showed the significance of OCT in diagnosing 
the diabetic macular edema over slit lamp examination 
techniques. The main limitation of our study was that 
it was conducted in a single centre and that only single 
racial background patients were included in the study.
CONCLUSION
 The significance of slit lamp examination in 
diagnosing diabetic macular edema cannot be denied 
but with the advent of optical coherence tomography 
we can detect diabetic macular edema even earlier 
than slit lamp biomicroscopy and thus prevent further 
visual deterioration by undergoing early treatment.

REFRENCES
1. Yau JW, Rogers SL, Kawasaki R, Lamoureux EL, Kowalski JW, 

Bek T, Chen SJ,et al.  Global prevalence and major risk factors of 
diabetic retinopathy. Diabetes Care. 2012 Mar;35(3):556-64. doi: 
10.2337/dc11-1909. Epub 2012 Feb 1.

2. Jamal-u-Din, Qureshi MB, Khan AJ, Khan MD, Ahmad K. 
Prevalence of diabetic retinopathy among individuals screened 
positive for diabetes in five community-based eye camps in 
northern Karachi, Pakistan. J Ayub Med Coll Abbottabad. 2006 
Jul-Sep;18(3):40-3.

3. Aimal K, Qamar R. Fayaz S. Qidwai U “Frequency and Patterns 
of Eye Diseases in Retina Clinic of a Tertiary Care Hospital in 
Karachi”, Pak J Ophthalmol 2011, Vol. 27 No. 3

4. Early Treatment Diabetic Retinopathy Study Research 
Group.Photocoagulation for diabetic macular edema: Early 
Treatment Diabetic Retinopathy Study report number 1. Arch 
Ophthalmol.1985;103:1796–806.

5. Afef Maalej, Wathek Cheima, Khallouli Asma, Rannen 
Riadh and Gabsi Salem.Optical Coherence Tomography for 
Diabetic Macular Edema: Early,Diagnosis, Classification and 
Quantitative Assessment. J Clinic Experiment Ophthalmol 2012. 
Special Issue: Ocular Diseases: Immunological and Molecular 
Mechanisms

6. David J. Browning. Michael D. McOwen. Robert M. Bowen.
Tisha L. O’Marah.Comparison of the Clinical Diagnosis of 
Diabetic Macular Edema with Diagnosis by Optical Coherence 
TomographyOphthalmology 2004;111:712–715

7. Michael R. H. Carmen A. P. Jay S. D.Elias R.Jeffrey G. C.Jason R. 
W. et al. Topography of Diabetic Macular Edema with Optical 
Coherence Tomograph. Ophthalmology. 1998 February; 105(2): 
360–370.

http://www.ncbi.nlm.nih.gov/pubmed?term=Yau JW%5BAuthor%5D&cauthor=true&cauthor_uid=22301125
http://www.ncbi.nlm.nih.gov/pubmed?term=Rogers SL%5BAuthor%5D&cauthor=true&cauthor_uid=22301125
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawasaki R%5BAuthor%5D&cauthor=true&cauthor_uid=22301125
http://www.ncbi.nlm.nih.gov/pubmed?term=Lamoureux EL%5BAuthor%5D&cauthor=true&cauthor_uid=22301125
http://www.ncbi.nlm.nih.gov/pubmed?term=Kowalski JW%5BAuthor%5D&cauthor=true&cauthor_uid=22301125
http://www.ncbi.nlm.nih.gov/pubmed?term=Bek T%5BAuthor%5D&cauthor=true&cauthor_uid=22301125
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen SJ%5BAuthor%5D&cauthor=true&cauthor_uid=22301125
http://www.ncbi.nlm.nih.gov/pubmed/22301125
http://www.ncbi.nlm.nih.gov/pubmed?term=Jamal-u-Din%5BAuthor%5D&cauthor=true&cauthor_uid=17348311
http://www.ncbi.nlm.nih.gov/pubmed?term=Qureshi MB%5BAuthor%5D&cauthor=true&cauthor_uid=17348311
http://www.ncbi.nlm.nih.gov/pubmed?term=Khan AJ%5BAuthor%5D&cauthor=true&cauthor_uid=17348311
http://www.ncbi.nlm.nih.gov/pubmed?term=Khan MD%5BAuthor%5D&cauthor=true&cauthor_uid=17348311
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmad K%5BAuthor%5D&cauthor=true&cauthor_uid=17348311
http://www.ncbi.nlm.nih.gov/pubmed/17348311


Ophthalmology Update Vol. 13. No. 3, July-September 2015160

ORIGINAL ARTICLE

INTRODUCTION
 Pediatric glaucoma constitutes a group of diseases 
characterized by raised intraocular pressure with optic 
nerve damage. It may result from an intrinsic disease or 
structural abnormality of the aqueous outflow pathway 
(primary Glaucoma) or from abnormalities affecting 
other regions of eye (secondary glaucoma). Pediatric 
glaucoma is a potentially blinding disease which does 
not respond adequately to medical treatment. It ac-
counts for about 18% of blindness in blind institutes and 
5% of overall pediatric blindness worldwide.1,2. In US 
the incidence of pediatric glaucoma was 2.29/100000.3 

Primary congenital glaucoma is the most common type 
of glaucoma seen in pediatric population.4. Other com-
mon causes include post traumatic angle recession, 
after cataract surgery (pseudophakia, aphakia), post 
uveitic, Struge Weber syndrome, aniridia and anterior 

segment dysgenesis. Surgical intervention is the treat-
ment of choice for glaucoma in pediatric age group. 
Angle surgery (goniotomy and trabeculotomy) are as-
sociated with good early success rate, eventually 20% 
of these patients require additional surgery to control 
IOP.5,6,7

 Other surgical procedures are trabeculectomy 
with or without adjunctive antimetabolites, combined 
trabeculectomy- trabeculotomy, drainage devices and 
cyclo-destructive procedures. Trabeculectomy with 
mitomycin-C has shown success rate varying from 50-
95%.8 However use of these anti-metabolites has also 
resulted in long term complications such as bleb leak, 
bleb failure and endophthalmitis.9,10

 Ahmed glaucoma valve (new world medical 
inc. Rancho Cucamonga, California) is a tube shunt 
device with unidirectional flow restrictive mechanism 
to decrease early post-operative hypotony. The 
valve mechanism consists of 2 thin silicon elastomer 
membranes which allows one way regulation of flow 
with a goal of keeping the IOP between 8-10mm Hg 
in early post-operative period. The success rate of 
AGV in childhood glaucoma ranges from 58-93% in 
mixed variety of childhood glaucoma including PCG, 
aphakic or pseudophakic glaucoma, uveitic glaucoma, 
sturge weber syndrome, aniridia and anterior segment 
dysgenesis.11,12,13,14
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ABSTRACT
Purpose: To evaluate the efficacy of Ahmed glaucoma valve (AGV) in children with refractory Glaucoma.
Materials & Methods: This prospective study was carried out at Pediatric Ophthalmology Department Al-Ibrahim Eye 
Hospital between July 2013 to June 2014. 24 eyes of 21 patients under 16 year of age were included in the study. The main 
outcome measure was control of intraocular pressure (IOP) without additional medication or surgery and without serious 
complications like loss of vision. IOP control was defined as IOP of less than 20mmHg and more than 5mmHg at minimum 
follow up of 6 months post AGV implantation. 
Results: After Ahmed valve implantation, most of the patients, 17(70.8%) had no complications reported, while 3 (12.5%) 
had choroidal detachment and early hypotony. Mean IOP before Ahmed valve implantation was 38.21mmHg ± 7.962, 
with minimum IOP of 26 mm Hg and maximum IOP of 50 mm Hg. On first follow up after Ahmed valve surgery, mean IOP 
reduced to 6.87 mm Hg ± 3.25, with minimum IOP of 2 mm Hg and maximum IOP of 16 mm Hg. Final IOP during follow up 
period was 12.67 mm Hg ± 5.46 with minimum IOP of 8 mm Hg and maximum IOP of 32 mm Hg. Two patients had failed 
device with IOP rise and need further surgery.
Conclusion: AGV is an effective and relatively safe method in treatment of refractory Glaucoma in children.
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 The aim of this study is to evaluate the efficacy of 
AGV in refractory pediatric glaucoma including PCG 
with at least one failed drainage surgery, angle dysgen-
esis, aniridia, pseudophakic/aphakic glaucoma, post 
traumatic and uveitic glaucoma.
MATERIALS & METHODS
 This was a prospective case series of patients un-
der 16 years of age having refractory glaucoma that un-
derwent AGV implantation from July 2013 to June 2014 
at department of pediatric ophthalmology Al-Ibrahim 
Eye Hospital. All patients with primary congenital 
glaucoma (PCG) having failed drainage surgery once 
or twice, children with secondary glaucoma including 
pseudophakic or aphakic glaucoma, uveitic glaucoma 
and post traumatic glaucoma were included in the 
study. The patients in whom AGV was implanted as 
a primary procedure were not included in the study. 
Those patients who lost to follow-up or having follow-
ups less than 6 months were also excluded from the 
study. The study was approved by Research Ethical 
committee (REC) of Isra Postgraduate Institute of Oph-
thalmology. 

AGV is effective and relatively safe pro-
cedure in treatment of refractive pedi-
atric glaucoma with low rate of seri-

ous short term complications.

 Data was collected on a predesigned performa. 
Pre-operative data include age, sex, laterality of eye, 
cause of glaucoma, prior medical treatment, prior sur-
gery and pre-operative IOP. Post-operative data include 

IOP measurement after 1 week, 1 month, 3 months and 
6 months post-operatively. IOP measurements were 
taken with Goldman applanation tonometer in elderly 
children and Perkins tonometer in young children.
 Intra-operative, immediate post-operative and late 
post-operative complications, additional anti glaucoma 
medications used were also recorded. Visual acuity 
was obtained at post-operative visits and final BCVA 
was recorded at 3-6 months post-operatively.
 The primary outcome measure was defined as 
IOP less than 20mm Hg and more than 5mm Hg. Fail-
ure was established when IOP was outside the range 
at least  in 6 months after AGV implantation or in the 
case of severe complications including loss of light per-
ception, endophthalmitis, suprachoroidal hemorrhage, 
pupil block and phthisis bulbi.
Surgical Technique: The AGV was implanted in all pa-
tients under general anesthesia by a single surgeon. A 
fornix based flap of conjunctiva and tenon capsule was 
created in superior-temporal or superior-medial quad-
rant depending upon the scar of previous surgery. The 
valve was irrigated with balanced salt solution (prim-
ing) to ensure patency before fixing with sclera. Plate 
was sutured with sclera with the anterior edge of plate 
at least 8mm posterior to limbus  using 5-(0) interrupt-
ed non absorbable prolene. A 6x8 mm2 partial thick-
ness limbal based scleral flap was made. The tube was 
trimmed so that it extends 1-2mm beyond the limbus. 
Anterior chamber paracentesis done by making port 
on nasal or temporal limbus and anterior chamber was 
formed with viscoelastic (sodium hyaluronate), ante-
rior chamber was punctured with 150 knife at surgical 
limbus under partial thickness scleral flap and tube was 
inserted in anterior chamber with plain forceps.Scleral 
flap was sutured with 4x10 (0) nylon sutures and con-
junctiva flap sutured with 8-(0) nylon sutures. Anterior 
chamber was irrigated and viscoelastic was removed 
and anterior chamber was formed with balanced salt 
solution.
 Post-operatively all patients were put on topical 
antibiotic Vagamox and steroid Maxidex drops for 6 
weeks. Anti-glaucoma medications were removed. 
Patients were examined at 1stpost-operative day, after 
1week, 2weeks, 1month, 3month and 6months when-
ever required patients were examined under general 
anesthesia. On every follow-up all the parameters were 
documented.
Statistical Analysis:  Data was analyzed through the 
software statistical package for social sciences (SPSS) 
Version 20.0. All the categorical variable were present-
ed in frequencies and percentages. To check the differ-
ence between the IOP’s we used paired sample T-test. 
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P-value < 0.05 considered to be statistically significant.  
RESULTS:
 Mean age of the patients was 7.5 ± 3.72 years with 
minimum age of 3 years while maximum age was 15 
years. Out of 21 patients, 13 (66.7%) were male and 8 
(33%) were female. Right eye surgery was done in 12 
(50%) eyes and rest of the 12 (50%) had it in left eye. 
Among the reasons leading to Ahmed Valve implan-
tation, primary trabeculectomy failure was most com-
mon, 10 (41.7%) eyes had failed trabeculectomy after 
primary congenital glaucoma.
 Secondary glaucoma due to ocular trauma is high-
ly resistant to traditional trabeculectomy procedures 
thus Ahmed Valve was implanted in 5 (20.8%) of eye 
with secondary glaucoma due to blunt trauma. Anirdia 
was also a common reason for failed trabeculectomies, 
thus 4 (16.7%) had Ahmed valve as their primary glau-
coma surgery. 3 (12.5%) eyes had secondary glaucoma 
due to uveitis. 1 (4.2%) of eyes each had aphakic and 
pseudophakic glaucoma.
 After Ahmed valve implantation, most of the pa-
tients, 17(70.8%) had no complications reported, while 
3 (12.5%) had choroidal detachment. Table-1  Mean IOP 
before Ahmed valve implantation was 38.21mm hg ± 
7.962 , with minimum IOP of 26 mm Hg and maximum 
IOP of 50 mm Hg. On first follow up after Ahmed valve 
surgery, mean IOP reduced to 6.87 mm Hg ± 3.25, with 
minimum IOP of 2 mm Hg and maximum IOP of 16 
mm Hg. Final IOP during follow up period was 12.67 
mm Hg ± 5.46 with minimum IOP of 8 mm Hg and 
maximum IOP of 32 mm Hg. See graph 1 for compari-
son of means.

Figure 1: Comparison of IOP between pre-Operative IOP and Post 
operative IOP

*P-value < 0.05 considered to be statistically significant.

Table 1: Early Complications after Ahmed Glaucoma Valve 
Implantation Surgery

*Data were presented in Frequency and percentages. 

Table 2: Final Post-Operative complications

*Data were presented in Frequency and percentages.

Figure 2: Success Rate 

DISCUSSION
 Pediatric glaucoma not only includes primary 
congenital glaucoma but also secondary glaucoma such 
as pseudophakic or aphakic glaucoma, anterior segment 
dysgenesis, anaridia and post traumatic glaucoma. 
The safety and efficacy of glaucoma drainage devices 
in pediatric glaucoma have been reported.11, 12,13,14,15,16. 
Although glaucoma drainage devices shows good 
success in childhood glaucoma it is difficult to compare 
success rate of surgery as the studies vary according 
to population studied, lengths of follow-up and type 
of device implanted. In a retrospective case series by 
O’Malley Schotthoefer et al17 success rate at 1 year was 
92% and 90% in the congenital and aphakic glaucoma 
groups respectively but fell by 10 years to 42% and 55% 
respectively. Other study by Morad et al14 reported 93% 
success rate of AGV in pediatric glaucoma at 12 months 
follow-up. Andrew Chen et al reported success rates at 
1 and 10 years for all patients were 87.5% and 34.1% 
respectively, mean IOP was reduced from 29.3mm Hg 
pre-operatively to 16.6 and 15.0mm Hg after 1 and 10 
years post-operatively18. Another studyby   J C  Das 

Complications n (%)

None 17 (70.8%)

Choroidal Detachment 3 (12.5%)

Final Post-Operative complications n (%)

Cataract 1 (4.2%)

Macular pucker 1 (4.2%)

None 20 (83.3%)

Raised IOP 2 (8.3%)

Total 24 (100%)

Early hypotony 1 (4.2%)

Shallow A/C Cataract 1 (4.2%)

Macular Edema Pucker 1 (4.2%)

Tube block with inflammatory membrane 1 (4.2%)

Total 24 (100%)



Ahmed Glaucoma Valve - Implantation in Children with Refractory Glaucoma,  uccess   Complications

163Ophthalmology Update Vol. 13. No. 3, July-September 2015

et al., from India the mean IOP in pediatric sub-group 
was reduced from pre operative mean of 32.4± 4.5 to 
16.60± 4.4mm Hg at 24 months post-operatively with 
an overall success rate of 85.2% at 12 months and 82.1% 
at 24months19. Our short term study shows success rate 
of 91% with mean IOP reduction of 25.54 mm Hg at 6 
months follow-up.
 The most common post-operative complication 
reported in literature after Ahmed Glaucoma Valve 
are tube related complications like tube retraction, 
tube corneal touch, valve plate extrusion and tube 
blockage20,21,22,23. We have not come across through these 
complications although one patient had tube blockage 
with inflammatory membrane and raised IOP on final 
follow-up which needs further surgery. In literature the 
reported incidence of tube blockage is between 0% to 
14% after AGV 24,25,26,27,28. One of our patient with total 
aniridia had tube-lens touch and formation of cataract. 
Tube erosion has been reported in pediatric glaucoma. 
Tube exposure after conjunctival erosion in AGV is 
major risk factor for development of end ophthalmitis29.
In our short term follow-up of 6 months we have no 
case with post-operative endophthalmitis. The most 
common complication that we have encountered in 
our patients is choroidal detachment which was seen 
in 3(12.5%).  Hypotony was seen in early-postoperative 
period was completely resolved in 6 weeks. All patients 
with hypotony were managed conservatively. The 
reported incidence of hypotony following AGV ranges 
from 11% to 42%12,14,20,30.  One patient had macular 
edema in early postoperative period which ultimately 
leads to macular pucker formation and significant drop 
in visual acuity although IOP was 10mm Hg on last 
follow-up. Other severe complications like choroidal 
hemorrhage, loss of vision and phthisis bulbi were not 
noted in our patients.
CONCLUSION: 
 AGV is effective and relatively safe procedure in 
treatment of refractive pediatric glaucoma with low 
rate of serious short term complications.
Conflict of interest: There was no conflict of interest 
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Becker’s Nevus

 A healthy 15-year-old boy presented to the dermatology clinic with an area of pigmentation on his chest  
and present since  childhood. During puberty it became darker and developed hair. Examination revealed a well-
demarcated tan-colored patch covered with coarse dark hairs, spanning his upper chest and extending onto the right 
shoulder and back. Physical examination was otherwise unremarkable. A clinical diagnosis of Becker’s nevus was 
made. It  is a benign nevoid hypermelanosis, characterized by a circumscribed hyperpigmented patch with an irregular 
edge. Overlying hypertrichosis frequently develops several years later. The lesion
typically develops on the upper trunk, shoulders, or upper arms of adolescent males. Becker’s nevi are generally 
asymptomatic, and no treatment is usually required.

D.D. Becker’s nevus, Hypomelanosis of Ito, Mongolian spots, Neurofibromatosis, Speckled lentiginous nev

Curtsey: Lindsey R. Baden, M.D., Editor, Muriel Sadlier, M.B. Grainne M. O’Regan, M.D.
Adelaide and Meath Hospital  Dublin, Ireland
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INTRODUCTION
 Arthur  von  Hippal (1841-1916), in 1886 reported 
the first partly successful lamellar graft. Eduard Zirm 
(1863-1944), in 1905  performed the first successful full-
thickness corneal transplant.1 Corneal disease is one 
of the major causes of blindness worldwide, second 
after cataract in overall importance.2 There is a large 
variation in prevalence of the different corneal diseases 
between countries and the etiology changes from 
country to country. There are multiple cause of corneal 
scars  i.e., injuries or trauma bacterial  infection, viral, 
fungal, parasitic or acanthamoeba, herpes simplex 
virus,  conjunctivitis, scleritis,  vitamin A deficiency and 
contact lenses. Similarly other causes which leads to the 
corneal ulcers these are interstitial keratitis, bacterial 
hypersensitivity-mediated corneal disease, Mooren’s 
ulcer, peripheral ulcerative keratitis with systemic 
autoimmune disease. The prevalence of blindness 
in Pakistan is 0.9 %.  Among  the prevalent causes  of  
blindness, corneal  opacity is  the second most common 
(11.8%)  after  cataract (51.5%). Corneal opacity may be 

due to trauma, dystrophies, degenerations or healed 
corneal ulcers.3,4,5,6,7,8

 In the world, specifically in the developing 
countries keratoplasty is the procedure which is cost 
effective, with good outcome and successful. It needs 
corneal graft which is harvested on the place of corneal 
opacity.  Keratoplasty can be classified into full thickness 
or penetrating keratoplasty (PK) and partial thickness 
or lamellar keratoplasty (LK). Similarly A corneal graft 
may consist of (a) partial-thickness (anterior or posterior 
lamellar) or (b) full-thickness (penetrating) keratoplasty 
(PKP).9 Penetrating keratoplasty nowadays remains 
the most commonly performed corneal transplantation 
procedure, largely because lamellar surgery is difficult 
and time-consuming, and because interface irregularity 
can limit visual outcome.
 Common indications are keratoconus, 
pseudophakic bullous keratopathy, Fuchs endothelial 
and other dystrophies.10 Regarding donor tissue it 
should be removed  as early  as within 12–24 hours of 
death and prior to transplantation most donor corneas 
are stored in coordinating ‘eye banks’, for evaluation 
and can be stored7 to 4 weeks depending upon the 
media provided. Various contra indications of ocular 
tissue donation like various systemic infections,   
neurodegenerative diseases Alzheimer disease 
and other dementias, like various haematological 
malignancies.,  brain or spinal surgery etc7 regarding 
recipient factors several host factors are there that may 
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ABSTRACT
Objectives: To determine the visual improvement after penetrating keratoplasty in corneal scars of healed corneal ulcers.
Methodology: This was a hospital based descriptive cross sectional study at department of Ophthalmology, Hayatabad 
Medical complex, Peshawar from 15th October, 2011 to 15th  June 2013 having total 1 year and 9 months duration. All those 
patients were included in the study in which  penetrating keratoplasty for corneal scars of healed corneal ulcers  having 
both genders having age limit: 15-60 years and  base line visual acuity of ≤ 6/36 on  nellen’s vision chart while those pa-
tients having  active anterior segment infections,  adnexal lesions,  associated glaucoma with intraocular pressure of > 21 
mm Hg measured by Goldmann applantation tonometer, dry eye diseases,  systemic  disorders and history of chemical  
burns were excluded. Documentation were done on preformed proforma for age, gender, etiology of corneal ulcers, any 
variation in post visual acuity and post operative complication. Data was analyzed by  P   20 and represented in the form 
of charts and graphs.
Results: There were more males than females, 47 versus 17, with mean age of 30 years (ranging from  14-52). Of these 64 
patients 82 % got visual improvement of better than two lines on snellen’s  visual acuity chart at 3rd month post operatively. 
Only 2 cases got graft rejection.
Conclusions: 82 % of patients got improvement of better than two lines on snellen’s visual acuity chart after penetrating 
keratoplasty for healed corneal ulcers.
Key Words: Corneal scar, penetrating  keratoplasty, healed coreal ulcers.
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adversely affect the prognosis. In general, the most 
favorable conditions are keratoconus,  localized scars 
and dystrophies conditions which have  poor prognosis 
are active corneal inflammation, absence of corneal 
sensation, severe stromal vascularization and extreme 
thinning at the proposed host-graft junction site,  
Eyelids abnormalities such as blepharitis, ectropion, 
entropion and trichiasis, Progressive or recurrent  
forms of conjunctival inflammation, anterior synechiae  
etc.
 Regarding post operative management,  full-time 
eye protection should be done  for the first 2 months 
is essential after penetrating keratoplasty. Eye glasses 
or sun glasses are worn during waking hours, and an 
eye shield is taped in place for naps and at bedtime. 
Activity is restricted within the constraints of the 
patient’s lifestyle. We strongly suggest not straining 
or lifting objects heavy enough to induce a Valsalva 
maneuver for the first 2 months. No swimming is 
allowed for at least 1 month, but a full shower may 
be taken after the epithelium has healed completely 
often after the first week. Other ancillary treatment 
is provided in the form of  antibiotics, cycloplegics,  
antivirals etc.  post operative complications can  occurs 
which are giant papillary hypertrophy, persistent 
epithelial defects, wound leak with iris prolapse and  
flat anterior chamber, elevation of intraocular pressure,  
astigmatism, recurrence of previous disease process, 
retro-corneal membrane formation,  cystoid macular 
edema, corneal graft rejection etc. Treating the rejection 
as early as possible is essential as this greatly increases 
the chances of reversing the process of  rejection. The 
most intensive and  aggressive therapy is generally 
acquired for endothelial rejection  followed by stromal, 
subepithelial and epithelial, in order of severity. The 
drugs which are used in it treatment are topical steroids, 
cycloplegiscs etc.7,10,11,12

Penetrating  Keratoplasty is a safe and effective 
procedure with remarkable optical and visual 
outcomes for patients  with corneal scars who 

have unacceptable  corrected visual acuity.

MATERIAL AND METHODS
 The study was conducted after approval from 
Hospital’s Ethical and Research Committee. All 
patients meeting the inclusion criteria and presenting 
with corneal scar after healed corneal ulcer as per 
criteria mentioned in operational definition above, 
were  included in the study through OPD and were  
admitted in the ward for further evaluation. The 
purpose and benefits of the study were explained to all 

patients and a written informed consent was obtained. 
All patients were worked up with detailed history and 
clinical examination followed by routine baseline pre 
operative investigations. All patients  were subjected to 
standard penetrating keratoplasty by single experience 
ophthalmologist. Post operatively, all patients were 
followed up at 3rd month to determine the visual 
improvement on Snellen’s chart.  Strictly exclusion 
criteria was followed to control confounders and bias 
in the study results.
 A proforma was designed and completed for all 
the patients. After the admission of a  patient, detailed 
history was taken about the demographics , and 
patients complaints , etiology and prior treatment  taken  
and then patients were subjected to thorough ocular 
examination including visual acuity, pupillary, anterior 
and posterior segment examination for each eye, 
examination of  conjunctiva, cornea, anterior chamber 
, fundoscopy, slit lamp biomicroscopy with 78 D or 90 
D lens or Goldmann three mirror was also done to look 
for glaucoma changes. All surgeries were done under 
peribulbar anesthesia. Manual trephines were used for 
all cases. In all cases, interrupted suturing with 10/0 
nylon was done. Postoperatively, patients were given 
prednisolone acetate (1%) eye drops, topical antibiotics, 
and artificial tears. Topical steroids were tapered 
over with time. For post-herpetic cases, prophylactic 
oral acyclovir were started. We did not use systemic 
immunosuppressive. Routine follow-up schedule was 
2 weekly for first month, then monthly till final visit 
at 3rd month. Selective sutures were  removed at  third 
month, after assessing laxity or tightness of sutures on 
slit lamp examination, and calculating astigmatism by 
retinoscopy and keratometry. Best corrected visual 
acuity was determined at postoperative 3rd  month.
RESULTS
 In my study, there were a total of 64 cases. In 39 
patients left eye was operated and in 25 cases right eye 
was operated. All the patients were followed up at 3rd 
month postoperatively. The minimum age at which 
the patient presented was 18 years while the oldest 
patient was  48 years of age with a mean of 30 years 
and SD ±1.26.  37 (57.81%) patients presented in the 
age group of 21-30 years, making it the most common 
decade of presentation for patients with corneal scars. 
Details regarding age of our study population are given 
in Table I. Male gender was observed to be dominant 
(73.47%) as compared to the female gender (26.53%) in 
the patients included in the study (Figure. 1). The male 
to female ratio was 2.76:1. Of  total 64 cases, 53  patients 
(82.81%) got visual improvement, 6 patients (9.37%)  
had no visual  improvement while 5 patients (7.81%)  
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got worsened visual acuity. Out of these 64 patients, 40 
patients (62.5 %)  had visual improvement with  best 
corrected visual acuity (BCVA) of better or equal to  
6/18. 19 patients ( 29.68 %) had visual improvement 
with BCVA of  better or equal to 6/60., and  5  patients 
(7.81%)  had BCVA  of  less than 6/60. (Figure II).
 Visual improvement was observed more 
frequently in the age group  16-20 years (n=4; 100 %) as 
compared to the other age groups (Figure III).  Visual  
improvement was observed in  72.43%  cases of all male 
patients as compared to the females 27.77 %. (Figure 
IV). 85.71 % of  patients with preoperative  baseline 
visual acuity of ≤ 6/60    showed visual  improvement. 
(Fig  V) . Bacterial corneal ulcers  constituting 24 cases 
(37.5%) were the most common cause of  corneal 
scars followed by etiology of  unknown causes (21.87 
% ).Table II Most of the corneal scars (44 cases) were 
deep stromal  obscuring the optical zones with more  
than 5mm in the diameters while  in rest ( 20 cases) 
corneal scars were  of less than 5mm in dimensions. 80 
% of donor  graft sizes were taken 7.75mm in diameter  
and in the rest of cases it were 7.50mm. Postoperative 
complications observed in  patients  in my study were, 
post operative astigmatism of more than ±3 DC  were 
observed  in 12 cases followed by secondary cataract 
formation and persistent epithelial defects in 3 cases 
each. Figure VI.

TABLE 1: Age distribution of patients N= 64

Figure I: Gender Distribution of study population N=64

Fig II: Post-Op. Best visual acuity

Figure III: postoperative visual outcome in different age group n=ii

Figure IV : Visual improvement based on gender N=64

Figure V: Frequency of postoperative visual improvement N=64

AGE DISTRIBUTION OF THE STUDY POPULATION

Age (years) Frequency (n) Percent (%)

10-20 4 6.25

21-30 37 57.81

31-40 18 28.12

41-50 5 7.81

Total 64 100.0



Visual Improvement after Penetrating Keratoplasty in Corneal  cars

168 Ophthalmology Update Vol. 13. No. 3, July-September 2015

TABLE II: N=64

Etiology of corneal scars Frequency (n) Percentage (%)

Bacterial Ulcers
Viral Ulcers
Fungal Ulcers
Shield Ulcers
Post PRK 
Post contact lens use
Unknown Causes

24
8
9
5
2
2
14

37.5
12.5
14.0
7.81
3.12
3.12
21.87

Fig VI: Post operative complications  N= 64

DISCUSSION
 Among  the prevalent  causes  of  blindness, 
corneal  opacity is  the second most common (11.8%)  
after  cataract (51.5%).4 Corneal opacity may be due to 
trauma, dystrophies, degeneration or healed corneal 
ulcers. In the long term, effective strategies with a 
community-based comprehensive eye-care approach 
are required to deal with corneal blindness in Pakistan. 
Though  this  approach will take time to be established 
on a large scale. However, to deal with the current 
situation of corneal blindness in Pakistan, approaches 
to make visual rehabilitation feasible in these blind as 
large as possible are required. To restore visual acuity 
a corneal transplant procedure, is performed. It is the 
most successful of all tissue transplants and is done 
routinely in tertiary set ups. It  can  be  either  penetrating  
or  lamellar, depending  upon  the entire  thickness 
or  superficial  layer of the cornea to be removed  and  
replaced  by  healthy  corneal  tissue. 
 Penetrating keratoplasty (PKP) is an effective 
treatment for corneal diseases with poor vision. The 
outcome of PKP depends upon indications, operative 
techniques and postoperative care. Reports from 
various graft registries of the developed countries show 
the indications for surgery being mainly keratoconus, 
other corneal dystrophies, followed by aphakic and 
pseudophakic bullous keratopathies.13,14,15  However, 
the scenario in developing world is quite different. 
Firstly the patient profile and indications for surgery 

differ. In one local study leading indication of PKP 
was corneal scar 14 (46.7%) followed by keratoconus 
09 (30%) and pseudophakic bullous keratopathy 04 
(13.3%).16 According to a study done in Nepal, corneal 
scars following infectious keratitis, adherent leucomas, 
and corneal perforations were the major indications for 
surgery.17

 Corneal transplant surgery is the most commonly 
performed allograft and is said to be the most successful 
solid organ transplants, with short-term survival rates 
(1 year) as high as 90%.18  However, the long-term 
success rate diminishes to 73% at 5 years, 60% at 10 
years, and 46% at 15 years as reported in ACGR.19 A 
study done in India to analyze survival rate of corneal 
transplants in a large series shows survival rates at 1, 
2, and 5 years for first-time grafts to be 79.6%, 68.7%, 
and 46.5%, respectively.20 They are different from the 
western studies essentially due to differences in patient 
profile, different indications for surgery, differences 
in methods of storage of donor corneas, and socio-
economic factors affecting healthcare provision. Also, 
majority of our patients are illiterate, so postoperative 
care and follow up is a major challenge.
 This study presents the results of 64 eyes of 64 
patients who received corneal grafts at the Department 
of Ophthalmology, Hayatabad Medical Complex, 
Peshawar from 15th  October, 2011 to 15th  June, 2013.  
 The main aim of corneal grafting  was  to improve 
the vision and hence the degree of visual  improvement 
was the index of success that was  considered to be 
achieved  when there is  visual improvement of at least 2 
lines on snellen’s visual acuity chart after best corrected 
visual correction. There were more male patients 47 
(73.47%) as compared to female patients17 (26.53 %). 
This trend is seen almost in any hospital set up in 
developed, developing or under developed countries 
where males are more exposed to various risk factors 
for corneal diseases and then have comparatively 
easy accessibility to health care due to various socio 
economic factors. 64 % of our patients were under the 
age of 30 years. This is mainly due to various etiological 
causes for scars like allergy, contact lens use and PRK 
that were  related to this age group, along with socio 
economic and cultural factors, giving priority to young 
age.
 Comparing survival and final visual acuity 
between studies is difficult due to difference in 
population size and follow-up time. Different  
studies have documented varying rates of survival 
36–93%.20,21,22,23,24,25,26,27,28,29,30 Specific indications for 
corneal transplantation, in particular KC and corneal 
dystrophies have comparatively high survival rates.29,31 
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In one local study conducted by Muhammad Nasir 
Bhatti, Yawar Zaman et al16 Overall graft survival was 
82% at the 3rd month follow-up compared overall graft 
survival in 61.0% cases with  graft clarity in 78.6 % 
of cases in corneal scars  at the final follow-up (mean 
12.3 months). In another study by Randleman JB et al32 
75% of the primary grafts remained clear with  graft 
clearity in  66.7 %  of cases having  corneal scars at the 
averaged 21.9 months follow up .In my study 92.18% 
(59) of grafts  were observed clear with graft survival 
in 96.87% (62) of cases at the 3rd month of follow up, 
which are far better results  as compared with their 
study results. The reason for this difference  might be 
that they had  not adopted strict exclusion criteria with  
inclusion of  various other indications for keratoplasty 
apart from corneal scars. Also, comparing with 3 
months short  follow up period in our study, they have 
analyzed their results after long follow up periods of 
almost 1 to 2 years.
 In our  study, a  total of 53 patients (82.81%) got 
visual improvement , 6 patients  (9.37%)  showed no 
visual improvement  while  5  patients (7.81%)  got 
worsened visual acuity which is comparable  with 
a local study conducted by Bakht  Samar et al33  that   
showed  final visual acuity improvement in 76% of 
cases. In another study, Al Fawaz et al34 showed that 
visual acuity was  improved in 107 (84.3%) eyes, 
remained the same in 12 (9.5%) eyes, and worsened in 
8 (6.3%) eyes. Wagoner et al35 in their large data of  910 
eyes also showed  improvement in vision occurred in 
750 (82.4%) eyes, remained the same in 97 (10.7%) eyes, 
and worsened in 63 (6.9%) eyes. In a study conducted 
by Saunders, Lyn M Sibley and his colleagues,36 69.9% 
of patients demonstrated improvement in visual acuity 
(operative eye) at the 12 month follow up. The results 
of my study are comparable and even better to results 
of these studies. Although, their results are based on 
the large data and prolonged study duration and 
follow ups. However, ours early follow up results and 
strict inclusion and exclusion criteria  adopted in my 
study  predict that the final outcome  results would be  
comparable in long term as well.
 In our study, 62.5% of patients had best corrected 
visual acuity  (BCVA) of  better or equal to  6/18 while 
29.68% of patients had best corrected visual acuity 
(BCVA) of in between 6/24 to 6/60., and 7.81% of cases 
had BCVA of less than 6/60. In one local study 33   11 
(22%) treated eyes had visual acuity ≥ 6/18, 32 (64%) 
eyes had between 6/60 to 6/24 and 7 (14%) eyes had 
visual acuity of    ≤  6/60 at 12th  month follow up. In 
another review study, P Beckingsale et al37 found a 
best corrected visual acuity of  6/18 or better in 53% 

of cases at 5 years follow up in their large data of  784  
cases. I Rahman et al38  in their study observed visual 
improvement in 48% of patients with best-corrected 
Snellen’s visual acuity (BCVA) of 6/12 or better 5 
years postoperatively. Our results are comparable and 
better than their study regarding percentage of  visual 
improvement  which are expected for better outcome  
after stabilization of corneal wound and removal of 
sutures inducing astigmatism. Of the 6 cases having 
no visual improvement, 3 patients had developed early 
secondary cataracts and the  rest 3 had underlying 
retinal pathology, with one having macular hole and 
the other two patients having cystoids macular edema. 
While 5 patients having worsened visual acuity post  
operatively, 3 had persistent epithelial defects and 2 
having incidents of graft failure. These cases were then  
treated with amniotic membrane transplantation and 
regrafting respectively. 
 33 eyes (51.56%) were blind before corneal  
transplantation, whereas 6 eyes (9.37 %) were blind 
at 3 rd month of follow up that were far better results 
as compared to study carried out by Dandona  L et al 
49  where  before corneal transplant 80.2% of the eyes 
were blind (visual acuity < 3/60), whereas at last 
follow up 41.8% eyes were blind. In this way, in our 
study we observed that  81.81 % (27 eyes) of  all the 
51.56%  preoperative blind  eyes (33 eyes)  got visual 
rehabilitation at 3 months follow up of the procedure.  
Complications of PK have been regularly reported in 
the developed and indeed the developing world. In 
my study also penetrating keratoplasties were beset by 
few complications. Astigmatism was the most frequent 
complication that we encountered. High refractive 
errors with astigmatism of more than 3 diopters 
were recorded in 12 cases (18.75%) that is greater as 
compared with ( 13.7%)  noticed by Bakht Samar et al in 
their study. 33 However, I noticed no case of glaucoma as 
compared to  37.5 % eyes noticed with glaucoma in their 
study. The reasons for such differences is  our results 
are interpreted too early without any suture removed 
post operatively. Skeen et al23 noticed incidence of 
secondary glaucoma in  8.8 % of cases while  Fawaz et 
al noticed glaucoma in 27.6 %  of cases during their 5 
years study period.38

 The reason for such differences is being the long 
study duration and long post operative follow up period 
in their studies. We did not find any relation between 
preoperative diagnosis and postoperative astigmatism. 
This confirms that various surgical factors such as 
trephination, corneal graft placement and suturing  
techniques are among the most important factors to 
determine  the postoperative astigmatism. In my study 

http://www.ncbi.nlm.nih.gov/pubmed?term=Dandona L%5BAuthor%5D&cauthor=true&cauthor_uid=9422922
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Persistent epithelial defects were recorded in  3 cases 
(4.68%) and 2 cases (3.12%) were observed with graft 
failure .These results are better than results obtained 
by  Muhammad Nasir Bhatti and  Yawar Zaman et al 
33 in their study that had persistent epithelial defect in 
04 (13.3%) and primary graft failure in 02 (6.7%). No 
clear association or reason was not found for 2 cases of 
corneal grafts failure in our analysis However, surface 
problems and increased intraocular pressure as causes 
of graft failure are potentially modifiable risk factors. 
While paying particular attention to look for the 
presence of these factors in corneal grafts at-risk and 
persuading aggressive treatment, it may be possible to 
reduce the chances of graft failure.
 Rahman and Carley et al 38 noticed microbial 
keratitis (MK) in 16 grafts with an incidence of 7.9%. By 
the end of 3 months, no cases of microbial keratitis or 
recurrence were observed in our study, probably due 
to the fact that the corneal grafting was under taken in 
the  healed stage of disease with none of the microbial 
particles would have been left there  in kerato cytes of 
corneal stroma. Additionally, we attribute this success 
to indefinite use of oral antivirals postoperatively. 
Following initial dose of acyclovir 400 mg four times 
daily postoperatively, this was tapered over the 
next 12 months to 400 mg once daily in recipients 
had having post viral corneal scars. The incidence 
of endophthalmitis was considerably high  in other 
studies.340,41  Fortunately, in my study I didn’t come 
across any case of endophthalmitis. Based on these 
above studies the accepted range for the percentage 
of cases with visual improvement as compared to 
the predicted visual improvement is 76% - 84.3%, the 
average being 80.2%. Our results are well within this 
range with visual improvement in 82.82% of cases.     
 Although results of our study are satisfactory but 
they can further be improved by several factors like 
advanced improvements in surgical techniques, 
suturing materials, modern equipments and donor 
storage. Further improvements in eye banking facilities, 
adopting Hospital Cornea Retrieval Programme to 
procure young donor corneas, and better patient 
counseling to ensure good follow-up are needed to 
improve long-term survival of corneal grafts and visual 
improvement postoperatively.
CONCLUSIONS 
 After completing this study, I arrived at these 
conclusions.
1. Penetrating keratoplasty is a safe and effective 

procedure with remarkable optical and visual 
outcomes for patients with corneal scars who  
have unacceptable corrected visual acuity. 

2. Visual acuity significantly improved  from baseline 
preoperative values after penetrating keratoplasty 
was done for corneal scars.

3. A total of 53 patients (82.81 %) got visual 
improvement ,6 patients  (9.37%)  showed no 
visual improvement  while  5  patients (7.81%)  
got worsened visual acuity which is comparable  
with various other studies with low rates of 
complications.

4. 33 (51.56 %)  of the operated eyes were blind before  
transplantation, of which 27 (42.19 % ) got visual 
rehabilitation whereas 6 eyes (9.37 %) remained 
blind at 3 rd month of follow up that was a good 
achievement as compared to other studies.
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INTRODUCTION
 Human color vision is normally trichromatic 
in the sense that a suitable mixture of red, green and 
blue lights can match any color that we can see. How-
ever, most of color blinds remain undetected due to 
absence of proper screening. Color blindness is the in-
ability to distinguish certain colors. Molecular studies 
have shown that defects in color vision result from the 
absence, malfunction, or alteration of one (dichroma-
tism), two (monochromatism) or all (achromatism) of 
the photopigments. Dichromats base their color vision 
on only two pigments.1 The class of dichromats char-
acterized by the entire absence of green cones is called 
deuteranopia, while those defects characterized by the 
absence of red cones are called protanopia and those 
characterized by the absence of blue cones are called 
tritanopia. Anomalous trichromacy is a relatively mild 
form of defective color vision. The terms protanomaly, 
deuteranomaly and tritanomaly is given when there is 

defect in red, green and blue pigments, respectively.  
 Protanomaly and protanopia are collectively re-
ferred to as protan colour vision defects, and deuter-
anomaly and deuteranopia are referred to as deutan 
defects. Protan and deutan colour vision defects are 
often collectively described as red-green defects. Trita-
nopia and tritanomaly are often described as the tritan 
or blue-yellow color vision defects.1,2,3

Many people are affected by color blindness but many 
of them remain undetected as they simply adapt to 
the environment to certain extent and also because of 
unawareness of the disease. Unaware about the defect, 
student may have difficulties in certain aspects while 
learning in school and student may not be able to reach 
his/her actual potential. Also color blind person, una-
ware of his or her defect, may choose certain profes-
sions, which may not be suitable for him, like traffic 
policeman, pilots and air traffic controller, train driver 
or technician in color industries, which require proper 
perception of colors which may lead to lesser efficiency 
in work as well as may cause accidents. So it is impor-
tant to look at the prevalence of color blindness in chil-
dren and identify the problems associated. The sooner 
the color deficiency can be identified the sooner accom-
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modation can be made to help the child. Considering 
these aspects, the study was carried out so as to find out 
prevalence of color blindness in school children so that 
they can be guided properly in their learning process 
as well as in choosing and adjusting with the suitable 
profession.
 Congenital protan and deutan defects, which are 
collectively termed red-green color blindness, are com-
mon, affecting about 8.0–10.0% of Caucasian male pop-
ulation.4 In contrast, congenital tritan defects are rare, 
affecting less than 1 in 10,000 people.5 The prevalence 
of red-green color blindness has been found to vary be-
tween different races, tribes and ethnic groups.6 
 The prevalence of color vision defects among non-
Europeans is lower than in persons of European an-
cestry in whom it is reported to be 6.0% for males and 
0.25% for females.7 In some European countries even 
higher prevalence is reported; 7.8% of school boys in 
Germany8, 7.95% among males in Greek9, and 7.33% in 
young Turkish10 men were reported to have congenital 
color vision defect. A study done in Australia showed 
prevalence of 7.4% in males and 0.7% in females.11 In the 
USA, the average incidence of red-green color blind-
ness was found to be about 8.0% among males and 0.4–
0.7% among females.12 Asian males have a prevalence 
of color vision defects of 4.9% compared to 0.64% in fe-
males. A recent study from India reported a prevalence 
of 8.73% of males and 1.69% of females among Muslim 
population.13 The prevalence in Arab boys of Saudi Ara-
bia is 2.93%.14 Individuals of African, Native American 
or Mexican ancestry have an even lower prevalence: 
3.1% in males and 0.7% in females.15 The incidence 
of red-green color blindness is significantly higher in 
North Africa than in sub-Saharan Africa which dis-
plays a very low incidence. However, in North Africa 
it is on the whole still appreciably lower than the usual 
European incidence of 7% to 9%. Studies in some of 
the countries of North Africa reported a prevalence of 
6.56% in Algerians, 5.6% in Tunisians, 5.99% in Libyans 
and 10.5% in Moroccans among studied male popula-
tion. The overall incidence of red-green color blindness 
in sub-Saharan population was reported to be 2.63%.16 
The study of color blindness in Ethiopian population is 
scarce with only two published studies. According to 
these studies, the prevalence of congenital color blind-
ness among Ethiopians was reported to be 4.2% among 
males and 0.2% among females.17,18

________________________________________________

The prevalence of congenital color vision defi-
ciency among high school children, age group 
12 to 16 years,  is  significantly higher than the 

estimated prevalence in Asian populations. 
The majority of school students are  not aware 

of their problem. Early screening of school 
children for color vision defect is highly rec-
ommended, so that the affected individuals 
would be able to adjust their future career.

________________________________________________

METHODOLOGY
 It was basically a cross-sectional descriptive study.
The study duration was from 4th October 2014 to 17th 
January 2015 in high schools of union council MC4 dis-
trict Charsadda. All the students’ age 12-16years on the 
day of examination were included in the study. All stu-
dents in the selected age group with VA less than 6/12 
and having the previous history of systemic and ocular 
diseases or drug history of ATT, CNS acting drugs etc 
will be excluded from the study and students with poor 
communication and cooperation.
         A sample of 1055 was calculated using the standard 
formula n=Z2 P (1-P)/d.2 Where n = sample size, Z = 
z-score for 95% confidence level (1.96), P = estimate of 
the proportion (0.0554), d = degree of accuracy (0.02).
Simple random sampling technique was used.
 All students present during the scheduled visits 
of the research team underwent color-vision screening 
using the short method consisting of 6 Ishihara pseu-
do-isochromatic plates. A short lecture on color vision 
deficiency/color blindness and the nature of the test 
was given prior to testing. The result was considered 
normal when all the plates were read correctly and ab-
normal when any plate was missed. Students who miss 
one plate in the screening plates were repeated with 
38 plate’s edition of Ishihara. The data was collected 
through a self-design questionnaire accompanying 
with preliminary eye and visual examinations. 
 In a room adequately lit by daylight, the color vi-
sion plates were held about 75 centimeters from the 
subject, and tilted so that the plane of the paper was at 
right angle to the line of vision. The correct position of 
each plate was indicated by the number printed on the 
back of the plate. Two sets of Ishihara plates with pre-
selected six plates were used in the short method for the 
large-scale examination. The subjects were randomly 
assigned to either one: Plates 1, 2, 4, 8, 12, and 14 were 
used for Set A, while plates 1, 3, 7, 9, 11, and 15 were 
used for Set B. All investigators alternately took part in 
the screening. Subjects were tested binocularly. For the 
repeat examination, the same method was employed 
except that all 15 plates were used. If 13 or more plates 
were read normally, the color vision was deemed nor-
mal. If 9 or fewer plates were read normally, the color 



Assessment of Congenital Color Vision Deficiency Amongst High  chool Children

174 Ophthalmology Update Vol. 13. No. 3, July-September 2015

vision was deemed deficient. In reference to plates 14 
and 15, only those who read the numerals 5 and 45 and 
read them easier than those in plates 10 and 9 were re-
corded as abnormal readings. All students who were 
diagnosed to have color vision deficiency were advised 
regarding the results of the test. The results were also 
submitted to the teachers and school administrators for 
possible use in their career-orientation program. Like-
wise, the parents and guardians were counseled about 
the implications of the results on future career options 
of the affected students.
 Written consent of the Principal of high school and 
verbal consent was obtained from Students screened 
for colour vision deficiency, after informing them about 
the nature and purpose of study. It was a non invasive 
and non interventional study, so there was no physi-
cal risk to the participants. The information provided 
by participants remains confidential. Nobody except 
principal investigator has an access to it. The study par-
ticipants with color vision defect were explained about 
their problem and advised about the selection of their 
future carrier. Figure 1 Shows the sense perceived by 
normal, Protan, Deutan and Tritan.

Figure 1 Shows the sense perceived by 
normal, Protan, Deutan and Tritan

RESULTS
A total of 1055 high school children were 

screened with a mean age of 14 years which includes 
530 male and 525 female. Among these 46 cases (4.36%) 
(95% confidence interval 2.98 to 5.42) were color blind. 
Of these 32 cases (69.50%) involved Deutan, 09 cases 
(19.50%) Protan, 05 cases (11%) Unclassified. Among 

males the prevalence of color vision deficiency was 
42 cases (7.92%) and females 04 cases (0.76%). Among 
males the prevalence of color vision deficiency was 
42 cases (7.92%) out of which 29 cases (69%) involved 
Deutan defect, 08 cases (19.10%) Protan defect, 05 cases 
(11.90%) Unclassified while among females 04 cases 
(0.76%) out of which 01 case (25%) involved Protan 
defect and 03 cases (75%) were Deutan defect. Cases 
of total color blindness(Achromotopsia) were not 
detected. All the color vision deficient were not aware 
of  their status of color vision.

Figure 1.0 shows total number of normal and abnormal color vision 
deficient’s screened

 . No Frequency Percentage

NVC 1014 95. 80%

CVD 46.00 04.20%

Total 1055 100%

Table 1.0 shows the total number of Normal and Abnormal color 
vision deficient’s screened

Figure 2.1  how the total male and female color vision deficient 

Gender Frequency Percentage

Male 42 91.30%

Female 04 08.70%

Total 46 100%

Table 3.1  how the total male and female color vision deficient
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Types of CVD 
among total 

students
Frequency Percentage

Protan 09 19.50%

Deutan 32 69.50%

Tritan 00 00.00%

Unclassified 05 11.00%

Total 46 100%

Figure 2.2  how the types of color vision deficiency among total 
students screened

Table 3.2 types of color vision deficiency among total students 
screened

Figure 2.3 shows the types of color vision deficient’s among male 
students screened

Types of CVD 
among male Frequency Percentage

Protan 08 19.10%

Deutan 29 69.00%

Tritan 00 00.00%

Unclassified 05 11.90%

Total 42 100%

Table 3.3 shows the types of color vision deficient among male 
students screened

Figure 2.4 shows the types of color vision deficient among female 
students screened

Types of CVD 
among female Frequency Percentage

Protan 01 25.00%

Deutan 03 75.00%

Tritan 00 00.00%

Unclassified 00 00.00%

Total 04 100%

Table 3.4  hows the types of color vision deficient among female 
students screened

DISCUSSION
 In assessing color vision, the question is simply 
if there is a color deficiency resent or not. Since the 
prevalence of Protan and Deutan defects are by far the 
highest in congenital color deficiencies, most screening 
color vision tests only identify these red-green 
deficiencies. Screening of color vision deficiencies is 
usually done with so called pseudo-isochromatic plates 
of which the Ishihara test probably is the most well-
known. In the three studies performed to evaluate the 
sensitivity of Ishihara pseudo-isochromatic test, there 
was no evidence that ishihara’s test was less valid than 
any other screening tests.19-21 Based on these studies, 
Ishihara test has the mean sensitivity of 96% and the 
mean specificity of 98.5%.22 The Ishihara’s test showed 
good retest reliability.23 In this study we used Ishihara’s 
test 38 plate edition which is generally considered to be 
the most efficient for screening red and green congenital 
defects.
 The prevalence of congenital CVD among the 
high school students of union council MC4 District 
Charsadda, in my study for males students was much 
higher than the study conducted at Faisalabad in which 
among 750 boys, 18 were color deficient (2.4 %) while 
for the female the results were opposite in which among 
1250 girls, 56 were color deficient (4.48%).24

 Although the overall results of my study were 
almost similar to the estimated prevalence for Asian 



Assessment of Congenital Color Vision Deficiency Amongst High  chool Children

176 Ophthalmology Update Vol. 13. No. 3, July-September 2015

population but males students have color vision defects 
of 7.94% 42 cases among 530 which was significantly 
higher than the estimated prevalence for Asians 
population compared to 0.64% in females, however the 
prevalence of female were little higher of (0.76%) as the 
estimated prevalence for Asians female were 0.64% 25

 The results of my study was also similar to the 
studies conducted in European countries in which 
the  prevalence is reported; 7.8% of school boys in 
Germany26, 7.95% among males in Greek27 and 7.33% in 
young Turkish28 men were reported to have congenital 
color vision defect. The high prevalence of color vision 
deficiency among male may be due to the hidden effect 
of cousin marriages.
 The prevalence of congenital color vision 
deficiency in my study among male was 7.94% 42 
cases out of 530 boys which are almost similar to the 
estimated prevalence for Caucasian which was 8%.29]

 Likewise in my study the prevalence of types of 
congenital color vision deficiency among total students 
including both male and female were 32 cases (69.50%) 
involved were Deutan, 09 cases (19.50%) Protan, 05 
cases (11%) Unclassified so Deutan defect was the most 
common type of congenital color vision deficiency.
 The prevalence of color vision deficiency was 42 
cases (7.92%) and females 04 cases (0.76%).  Among 
males the prevalence of color vision deficiency was 42 
cases (7.92%) out of which 29 cases (69%) involved were 
Deutan, 08 cases (19.10%) Protan, 05 cases (11.90%) 
Unclassified so it was concluded that Deutan were the 
most common type of congenital color vision deficiency 
among male and protan were the 2nd common defect, 
while among females 04 cases (0.76%) out of which 01 
case (25%) involved Protan and 03 cases were Deutan 
(75%) so Deutan were also most common type of 
congenital color vision deficiency and Protan were 
the 2nd common defect among female. Cases of total 
color blindness (achromotopsia) were not detected in 
my study which was very rare and in most the studies 
conducted on color vision deficiency,  no case or very 
few cases very detected.
 Detection of color vision defect early in life of 
an individual is very important to make informed 
decision on future career. Early detection of color 
vision malfunction in children allows parents and 
teachers to make necessary adjustments to the teaching 
methods for appropriate learning. However this is not 
always possible in developing countries like Pakistan 
with lack of awareness. Of the approximately 4.36% 
of congenitally impaired color vision were detected 
and none of them were aware of the defect prior to 
leaving secondary school. This study proved that all 

the subjects involved in this study were not aware of 
their status of color vision. It is unfortunate that a high 
proportion of school children are unaware of their color 
vision deficiency which will negatively affect their 
future career.  Of course the Ishihara test with 38 plate 
edition has been reported to have high sensitivity and 
specificity in identifying red-green color vision defects. 

CONCLUSION

 The prevalence of congenital color vision deficiency 
among high school children, age group 12 to 16 years 
of union MC4 District Charsadda was 7.92% among 
males and 0.76% among female which was almost 
significantly higher than the estimated prevalence for 
Asian populations. The majority of school students were 
not aware of their problem. Early screening of school 
children for color vision defect is highly recommended, 
so that the affected individuals would be able to adjust 
their future career. I also recommend further studies 
to be done to determine the magnitude and severity of 
color vision defects using standard charts HRR (Hardy 
Rand Ritter) 4th edition and major Anomaloscope.
Recommendations

 ♣ The School eye health program should be 
strengthen with special attention should be paid 
to color vision testing along with visual acuity 
testing.

 ♣ The teachers should be trained to perform 
screening tests for color vision deficiency using 
different color pencils.

 ♣ At least Ishihara pseudo-isochromatic test plates 
should be available at DHQ and THQ hospitals 
for detection of CVDs.

 ♣ Optometrist posts should be created at THQ and 
DHQ hospitals and should be well equipped 
for identifying CVD so that counseling of the 
defective one for suitable profession can be made.

Limitations of the study
 ♣ Anomaloscope, the gold standard in color vision 

testing was not used to confirm the diagnosis due 
to unavailability.

 ♣ The standard Hardy Rand Ritter (HRR) 4th edition 
was not used due to unavailability.

 ♣ Extent of the color vision deficiency was not 
determined due to unavailability of standard test 
chart Hardy Rand Ritter (HRR) 4th edition for color 
vision deficiency.

 ♣ Although we have tried to screen participants 
under bright natural day light with all possible 
consideration of maintaining good illumination, 
using the artificial light source with fairly constant 
illumination was another limitation of this 
study. 
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INTRODUCTION
 Exotropia is a condition when eyes are deviated 
outwards,1,3 in one study its incidence was found to be 
64.1/100,000 patients younger than 19 years of age.4 
and a prevalence of approximately 1.0% in patients 
younger than 11 years.4 If exotropia is not treated than 
it can result in not only cosmetic disfigurement but 
also can cause significant amblyiopia,5,8 which becomes 
almost impossible to treat if exotropia appeared before 
the age of 10 years.9,12 

 Surgical correction is one of the best management 
options for correction of exotropias.13,14 But, surgical 
correction has always been a challenge. Which type 
of surgery is to be selected mainly depends on the 
surgeons preferences and personal experiences. Many 
surgeons have the opinion that bilateral lateral rectus 
muscle recession should be performed for true type of 
intermittent distance exotropia.15 Conventional surgery 
that is bilateral lateral rectus recession and hang-
loose techniques have been used for recession of the 
lateral rectus muscles for treating intermittent distance 
exotropias and other type of exotropias as well.16 
 Many researchers have compare the surgical results 
of hang-loose with that of conventional bilateral lateral 
rectus muscle recession for exotropia in general.17,19 But 
as far as we know, not much work has been carried out in 
accessing the success results between the two surgeries 
in intermittent distance exotropias only, especially in 
our community. The main objective of this study is to 
compare the success of conventional bilateral lateral 
rectus recession with hang loose technique recession 
surgeries for intermittent distance exotropias.
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METHODOLOGY
 It was an randomized group study, conducted 
from July 2011 to April 2013, at Al-Ibrahim Eye 
Hospital, Karachi. Ethical approval was taken from 
the ethical committee of Isra Postgraduate Institute of 
Ophthalmology. Non-probability purposive sampling 
was used for patient selection. Patients having true 
type of distance exotropia (deviation 15-45 PD) were 
included in this study, while, patients with history 
of previous extra-ocular muscle surgery, paralytic 
exotropia and Any other ocular disease such as 
congenital cataract, retinal detachment and any other 
cause of sensory visual deprivation were excluded 
from the study. Patients who were dropped during 
follow ups were also excluded from the study. After 
informed written consent the patients were selected 
from the squint clinic of Al-Ibrahim Eye Hospital, 
Karachi, diagnosed and reconfirmed by the consultant 
ophthalmologist. All the patients underwent detailed 
ophthalmic examination including best corrected 
visual acuity, cycloplegic refraction, fundoscopy and 
squint assessment including measurement of squint 
using prism cover technique. Patients were randomly 
allocated to either Conventional bilateral lateral rectus 
recession surgery group or hang-loose technique group. 
Surgery was done under local anesthesia in adults but 
children were operated under general anesthesia. 
In conventional recession surgery, the lateral rectus 
muscle was attached directly at the desired scleral 
site, whereas in the hang-loose recession surgery, the 
lateral rectus muscle was suspended from the original 
insertion to the desired scleral attachment site with a 
double-armed 6-0 polyglactin  suture.
 Patients were re-evaluated at one week, one 
month and two months post operatively. Final outcome 
was considered at the end of two months at which 
achievement of ≤10 PD of exotropia was considered as 
a success. Data was entered on a preformed proforma. 
Analysis was done using SPSS version 20.0. Qualitative 
data such as gender and success were presented by their 
frequencies along with percentages. The continuous 
variables such as age and degree of exotropia in Prism 
Diopters before and after surgery was presented as 
mean ±SD. Independent-T test was used to compare  the 
means of residual deviation among the two techniques. 
P value of less than 0.05 was considered as significant.
RESULTS
 In this randomized parallel group study, 82 
patients were included according to inclusion and 
exclusion criteria. Out of these 82 patients, 45 (54.9%) 
were male while 37 (45.1%) were female. Mean age of 
the patients was 17.48 ± 9.39 years, with minimum age 

of 1 year and maximum age of 45 years. Most of the 
patients, 48 (58.5%) underwent bilateral lateral rectus 
recession, while the remaining 34 (41.5%) underwent  
hang-loose technique. Mean age was 17.23 ± 9.85 
years in the bilateral lateral rectus recession group, 
while mean age was 17.85 ± 9.85 years in hang-loose 
technique group. Mean deviation in bilateral lateral 
rectus recession group before surgery was 49 ± 8.02 
prism diopters , with minimum deviation of 32 prism 
diopters and maximum deviation was 65 prism 
diopters. Similarly, mean deviation in hang-loose 
technique group before surgery was 50.88 ± 9.57prism 
diopters , with minimum deviation of 35 prism diopters 
and maximum deviation was 65 prism diopters. Thus 
both the groups had almost similar deviations before 
surgery and the difference in deviation among the 
groups before surgery was not statistically significant 
(p=0.337, using paired-T test). Mean residual deviation 
in bilateral lateral rectus recession group after surgery 
was 7.79 prism diopters (± 8.43), with minimum 
deviation of 0 prism diopters and maximum residual 
deviation of 45 prism diopters. Similarly, mean residual 
deviation, in terms of deviation pre-operatively, in 
hang-loose technique group after surgery was 9.32 ± 
9.77prism diopters, with minimum deviation of 0 prism 
diopters and maximum deviation of 40 prism diopters. 
Although residual deviations after surgery was lower 
in bilateral lateral rectus recession group but and the 
difference in residual deviation among the groups 
after surgery was not statistically significant (p=0.451), 
(Table-1). Similarly, success rate, was described as 
residual deviation postoperatively less than 10 prism 
diopters, was also better in bilateral lateral rectus 
recession group, 89.5 %, compared to 73.53% in hang-
loose technique group (p=0.058), (TABLE-2). 

TABLE-1 Deviation preoperatively and post operatively
among the groups

Variable
Bilateral 
lateral rectus 
recession group

hang-loose 
group

P value 
(paird-T 
test)

Preoperatively 49 ±8.02 prism 
diopter

50.89 ± 9.57 
prism diopter 0.337

Postoperatively 7.8 ±8.44 prism 
diopter

9.32 ± 9.78 
prism diopter 0.451

TABLE-2  Comparison of success rate among the two techniques

Technique  uccessful Not successful Total

Bilateral lateral 
rectus recession 43 (89.5 %) 5 (10.5%) 48

hang-loose 
technique 

P value=0.057
25 (73.53%) 9 (26.47%) 34
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DISCUSSION
 Patients in which the difference in distance 
deviation is greater than 10 prism  dioptre than the near 
deviation is referred as distance exotropia.20 To confirm 
whether this deviation is true distance deviation or 
simulative, we used +3.00 diopter lenses.20 Our study 
showed that conventional bilateral lateral rectus 
recession is not only better in residual refraction but 
also has better success rate than hang-loose technique in 
true type of distance exotropia, but this difference is not 
statistically significant. Other studies done previously 
that have compared these two procedures have shown 
mixed results. Few studies on comparison of hang-back 
with conventional bilateral lateral rectus recession for 
exotropia have not found any significant difference in 
the surgical success  rates (#10D of deviation) between 
the two techniques.16,17

 However, few other studies have shown 
significantly greater success rate (#8D of deviation) in 
the conventional group than in the hang-back group 
(85% vs 64%) in their  patients with distance intermittent 
exotropia. 19 They accredited this difference largely due 
to the late over corrections in the hang-back group. This 
is possibly due to the posterior bowing of the lateral 
rectus muscle. In our study, we followed the patients 
till two months, long term follow ups will be needed to 
confirm which procedure is more successful if any. The 
main limitation of our study was that, it was performed 
in a single Institute, thus racial variations were not 
included.
CONCLUSION:
 No significant difference in success rate among the 
two procedures was seen in short follow ups.
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REVIEW ARTICLE

INTRODUCTION
 The term anti-angiogenic therapy was born more 
than 35 years ago by J. Folkman, who hypothesized that 
cancer may be treated by abolishing the nutrients and 
oxygen-providing blood vessels1 by agents that could 
block the angiogenic cascade. Monoclonal antibodies 
against Vascular Endothelial Growth Factor (VEGF) 
were first developed as an intravenous treatment for 
metastatic colorectal cancer.2,3 
 Consequently, several antiangiogenics have been 
developed for the treatment of sight-threatening retinal 
diseases, including neovascular age-related macular 
degeneration, retinal vein occlusions and diabetic mac-
ular edema in diabetic  retinopathy. There are 4 anti-
VEGF agents that are either approved or in common 
use in ophthalmology, namely pegaptanib (Macugen, 
Pfizer), ranibizumab (Lucentis, Novartis), aflibercept 
or VEGF Trap-Eye (EYLEA, Bayer) and  bevacizumab 
(Avastin, Roche).
a)  Pegaptanib is a selective VEGF inhibitor, targeting 

only one isoform of the VEGF molecule, leaving 
other isoforms unaffected.4 In 2004, pegaptanib 
(Macugen ( Pfizer and OSI/Eyetech Pharmaceuti-
cals, Inc.) was the first anti-VEGF agent to receive 
FDA approval for the treatment of neovascular  
age-related macular degeneration (AMD). The 
use of pegaptanib has declined with the release 
of newer anti-VEGF agents, such as ranibizumab 
(Lucentis™, Genentech, Inc., South San Francisco, 

CA, and Novartis Pharma AG, Basel, Switzerland), 
aflibercept (VEGF-trap eye, Eylea™, Regeneron 
Pharmaceuticals, Inc., and Bayer Pharma AG, Ber-
lin, Germany) and  bevacizumab (Avastin™, Ge-
nentech, Inc., South San Francisco, CA, and Roche, 
Basel, Switzerland).

(b)  Ranibizumab (Lucentis™; Genentech, South San 
Francisco, CA, USA) is a humanised antigen bind-
ing fragment of a murine full length monoclonal 
antibody directed against human vascular en-
dothelial growth factor - VEGF A. Ranibizumab 
binds all active isoforms of VEGF-A and is thus 
considered a non-selective VEGF-A inhibitor.5

(c)  Aflibercept or VEGF Trap-Eye (EYLEA, Bayer) is 
a fully human fusion protein, consisting of solu-
ble VEGF receptors 1 and 2, that binds all forms of 
VEGF-A along with the related Placental Growth 
Factor (PlGF). VEGF Trap-Eye is a specific and 
highly potent blocker of these growth factors. 
Aflibercept acts as a decoy receptor binding-free 
VEGF.6

(d)  Bevacizumab (Avastin, Roche), is a full-length, 
humanized monoclonal antibody directed against 
all the biologically active isoforms of vascular en-
dothelial growth factor (VEGF) –A. Bevacizumab 
binds to the receptor-binding domain of all VEGF-
A isoforms.7 Bevacizumab is FDA-approved for 
the treatment of colorectal cancer. However, be-
cause the agent costs substantially less per dose 
than ranibizumab, it has been widely used off-
label since 2004 to treat several retinal diseases.

 Ophthalmology has witnessed an explosion in the 
number of intravitreal injections delivered to patients 
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over the past 10 years, driven in large part by the in-
troduction and rapid incorporation of therapy with 
anti-VEGF agents. Currently anti-angiogenic agents are 
being widely and successfully used for the treatment 
of eye diseases. However, there is some evidence that 
intravitreal antiangiogenics injections may result in 
injection-related ocular side effects. This mandates an 
awareness on the matter.
Injection-related  ocular side effects:
(i) Infectious Endophthalmitis: Each intravitreal in-

jection poses a risk of infection. The most devastat-
ing complication of intravitreal angiogenics injec-
tion is endophthalmitis.

(ii) Bacterial endophthalmitis: Retrospective re-
views looking at bevacizumab, pegaptinib, and 
ranibizumab have found rates of endophthalmitis 
per injection of 0%, 0.02%, 0.077%, and 0.16%.8-11 
Rates of serious intraocular inflammation have 
ranged widely from 0.03% per injection in the 4 
randomized trials of ranibizumab,12 to 0.09% in 
a 12-month study of bevacizumab,13 to 1.5% in a 
retrospective review of ranibizumab and bevaci-
zumab injections.8 The large-scale longitudinal 
case-control study of 6,154 individuals undergo-
ing anti-VEGF treatment for neovascular AMD 
also revealed that at 2-year follow-up, the rates 
of endophthalmitis per injection (0.09%; p<0.01), 
uveitis (0.11%; p<0.01), were significantly higher 
in the anti-VEGF treatment group.14

 There is a relatively high proportion of culture-
positive cases that have the virulent Streptococcal 
species as the causative organism.15,16 Simunovic  
et al.16 revealed that in these cases endophthal-
mitis is associated with earlier presentation and 
poorer visual outcomes when compared with 
endophthalmitis following cataract surgery. Gen-
eral consensus is that many of these Streptococcal 
cases have dismal functional results, with visual 
acuity often dropping to hand motions or worse 
level and many cases leading to evisceration or 
enucleation.15-17 While the exact source of the in-
fectious nidus remains unknown, some evidence 
suggests it may be due to respiratory flora from 
the patient, the medical assistant or the inject-
ing physician.18,19 Therefore, most practitioners 
have a no-talking policy during the injection pro-
cess. While some have advocated the use of face 
masks, this is not the prevailing standard of care.20  
Initially it was felt to be important to provide pre-
or post-injection antibiotic prophylaxis to reduce 
the risk of endophthalmitis.21 Lessons learned 
from Kim and Toma practice22,23 are that this ap-

proach not only did nothing to reduce the risk of 
infection, it also created more antibiotic-resistant 
bacteria for those cases that did develop despite 
the use of antibiotics. As a result, the use of pre- or 
post-injection prophylactic antibiotics is not advo-
cated.24

(iii) Endophthalmitis after Bevacizumab injections: 
At present  off-label intravitreal bevacizumab is 
only available through compounding pharma-
cies, there is a potential risk for contamination of 
bevacizumab during the aliquoting process, dur-
ing transportation from the pharmacy to the phy-
sician’s office or during storage of the drug.25 It is 
important for physicians to become aware of their 
supplying pharmacy’s procedures for the above 
and check in with them regularly to ensure ap-
propriate compliance. Unfortunately, outbreaks of 
blinding cases of endophthalmitis have occurred 
when deviation from established protocols has 
led to widespread contamination of bevacizumab 
lots.17,26 

(iv) Fungal Endophthalmitis: Not only bacterial, but 
also fungal endophthalmitis cases were presented 
by Sheyman et al.27 after intravitreal injection of 
compounded combined bevacizumab and triam-
cinolone. Due to a number of infections, the De-
partment of Veterans Affairs  discontinued the use 
of Roche’s Avastin for wet age-related macular 
degeneration.28 In conclusion, although endoph-
thalmitis cannot be prevented in all cases, certain 
risk reduction strategies have been proposed, in-
cluding the use of an eyelid speculum, povidone 
iodine, avoidance of needle contact with the eye-
lid margin or eyelashes, and avoidance of routine 
post-injection antibiotics.24

 Results of research conducted by Day et al.14 evidenced 
that risk of endophthalmitis per injection (0.09%; 
p<0.01), uveitis (0.11%; p<0.01), and vitreous hem-
orrhage per injection (0.23%; p<0.01) were signifi-
cantly higher in the anti-VEGF treatment group. 
With Cox proportional hazards modeling, the 
anti-VEGF treatment group had an 102% higher 
risk of severe ocular complications overall, and a 
4% increased risk per injection, both of which were 
statistically significant (p<0.01).

(v) Sterile inflammation - Sterile endophthalmitis: 
Sterile endophthalmitis (also known as “pseudo-
endophthalmitis”) is described as any acute in-
traocular inflammation without infection that 
resolves without antibiotic treatment, unlike true 
endophthalmitis. The incidence of sterile endoph-
thalmitis after intravitreal anti-VEGF therapy 
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ranges between 0.033% and 2.9%.29-34 It is impor-
tant to differentiate infectious endophthalmitis 
from sterile endophthalmitis, as the management 
and prognosis are different in each cases. Sterile 
endophthalmitis typically manifests 24 hours to 7 
days after injection,30,31,34-38 is painful or painless. 
Pain may be an indication of the severity of the 
inflammation in the anterior chamber and vitreous 
cavity. The most common presenting symptoms 
are blurred vision and floaters.31 Visual acuity at 
presentation is substantially reduced compared 
with preinjection acuity and typically returns to 
preinjection acuity after resolution of the inflam-
mation.30,31 The average time to resolution of in-
flammation ranges from 2 to 12 weeks31,35,37 and 
recovery of visual acuity occurs between 7 and 9 
weeks.31 Moreover, the time from injection to pres-
entation with inflammation does not seem to af-
fect the extent of visual recovery; it only affects the 
length of time to recovery.30 In addition, history of 
prior intravitreal anti-VEGF injections does not in-
crease the risk or severity of ocular inflammation 
in subsequent injections.31,39 Topical steroid thera-
py is indicated for the treatment of sterile endoph-
thalmitis. Agarwal et al.40 highlighted the sterile 
inflammation is an adverse event of intravitreal 
anti-VEGF injection that should be included in the 
patient consent in all anti-VEGF agents. At present 
the etiology  is unclear. The likely explanations 
include degradation of the agent with increased 
immunogenicity41,42 due to not following  the pro-
tocols - the medication should be refrigerated at 2 
to 8 degrees C (36 to 46 degrees F), protected from 
the light, stored in the original carton until used, 
and used within 8 hours of being opened43 or Bac-
terial endotoxin contamination has been reported 
in the pharmaceutical production phase of anti-
body preparation.44 Acute intraocular inflamma-
tion is most frequently following bevacizumab,45 

possibly due to the less stringent purification pro-
cess of the medication.45

(vi) Ocular Hypertension: An ocular hypertension can 
occur transiently immediately following the bolus 
injection of 50 to 100 microliters of an anti-VEGF 
drug. What is more concerning is the potential for 
significant and sustained elevations in intraocular 
pressure elevation. This appears to occur in 3.5 
percent to 11 percent of patients receiving chronic 
anti-VEGF agents.46-48 It is unclear whether the eti-
ology of this is mediated by the drugs’ mechanisms 
of action on the trabecular meshwork, hydrostatic 
damage to the trabecular meshwork, outflow im-

pairment, a combination of these, or due to some 
other unidentified mechanism. The key point here 
is to recognize the possibility of the risk (especially 
in patients with pre-existing risk factors for glau-
coma), to monitor the IOP and optic nerve and to 
make the appropriate adjustments to the injection 
protocol when delivering subsequent anti-VEGF 
injections (e.g., lowering the volume of drug injec-
tion, using a larger-bore needle or increasing the 
injection interval).49 Other injection-related quietly  
uncommon complications are retinal tears, retinal 
detachment, vitreous hemorrhage and traumatic 
iatrogenic cataract.21 At the same time the latest 
findings  from  two-year results from the COPER-
NICUS study- Intravitreal aflibercept injection for 
macular edema due to central retinal vein occlu-
sion50 revealed that the most frequent ocular seri-
ous adverse event from baseline to week 100 was 
vitreous hemorrhage (6.8%).

CONCLUSION
 A several anti-angiogenic agents  are being widely 
used for the treatment of eye diseases like neovascu-
lar macular degeneration, retinal vein occlusion and 
diabetic macular edema. Taking into consideration that 
each intravitreal injection of anti-VEGF agents may 
potentially cause injection-related ocular side effects, 
currently available findings obviate the need to raise 
awareness of ophthalmologists  about facing compli-
cationes in patients with eye diseases treated by anti-
VEGF. Early detection is crucial for appropriate man-
agement.
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Some Basic Facts: Dry Eye is a multi-factorial disease; 
since there are three layers of the tear film, so three main 
etiologic causes should be looked for in every patient.
• Whether its reduced tear production with in-

creased tear osmolarity  and an inflamed ocular 
surface.

• Or increased tear evaporation due to deficiency of 
lipid layer.

• Or poor wetting of ocular surface due to mucin 
deficiency causing a dry, damaged hydrophobic 
corneal epithelium even in presence of adequate 
tear production.

Three Layers of a Tear Film
1. Superficial lipid layer: meibomian gland secre-

tion,  reduces tear film evaporation, lubricates the 
ocular surface and the eyelids, allowing a smooth 
movement of the upper lid downwards over the 
cornea, spreading the tear film uniformly over the 
ocular surface and polishing the corneal surface. 
It also prevents bacterial adherence on the corneal 
surface.

2. Central aqueous layer: isotonic tears secreted by 
the lacrimal gland (reflex secretion) and accessory 
lacrimal glands (basic tear production). Supplies 
oxygen, nutrients and epithelial growth factors to 
the cornea, polishes the cornea and is antibacterial 
because of immunoglobulins and isozymes.

3. Inner mucin layer: This is the most important layer 
being produced by the goblet cells present in the 
conjunctival and corneal surface epithelium. Nor-
mally corneal epithelium is hydrophobic. Mucins 
cover the corneal epithelium and make it hydro-
philic so that the aqueous layer can stabilize over 
it and wet the corneal epithelium. They freely float 
in the tear film, act as clean-up proteins, removing 
debris and bacteria.

Concept of LFU: (Lacrimal Functional Unit)
 The aqueous component of tear film by the lacri-
mal gland is produced in response to impulses travel-
ling from the ocular surface (dried cornea/conjunctiva) 
to the brain. If the ocular surface is inflamed, less im-
pulses will go the brain and tear production is reduced. 
It is a vicious circle.

Pre-disposing Factors for a Dry eye:
 In addition to searching for a cause of the Dry eye, 
identify the pre-disposing factors which have aggra-
vated the condition.
1: Old age: Ageing causes androgen deficiency. Es-

trogen and androgen receptors are in lacrimal 
and meibomian glands. Androgens are trophic for 
lacrimal and meibomian glands. They are potent 
anti-inflammatory agents  Tissue Growth Factor 
(TGF) and suppress lymphocytic infiltration of 
lacrimal glands. Androgen deficiency causes in-
flamed lacrimal and meibomian glands, with tear 
deficiency and hyper-osmolar tears. These cause a 
pro-inflammatory environment on the ocular sur-
face. Also cytokine production and T-cell activa-
tion further inflame ocular surface,  disrupt  the 
neural arc, Cytokines inhibit neuronal function 
and further convert androgens to estrogens by in-
creasing the level of tissue degrading enzymes.

2: Connective tissue disorders: Rheumatoid arthri-
tis, SLE.

3: LASIK: the cut flap destroys corneal nerves and 
disrupts the LFU permanently.

4: Drugs: beta blockers. antihistamines, AGT: they 
damage goblet cells.

5: Diabetes: microangiopathy reduces blood supply 
to all glands, advanced glycation products in the 
tear film promote ocular surface inflammation.

6: Vitamin A deficiency
 Symptoms: patients usually complain of burning, 

blurring of vision, glare while driving at night, 
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Photophobia, too much tearing, paradoxically. 
All symptoms are worsened by smoking, reading, 
computer work.

Examination:
1: Identify the cause predisposing/aggravating fac-

tors need to be treated. Look for chronic blephari-
tis, trachoma, trichiasis, lower lid ectropion, facial 
palsy, conjunctival scarring, corneal sensations 
(exposure keratitis).

2: Grade the severity of dry eye prior to starting any 
therapy so that the efficacy of treatment given can 
be monitored. Inferior limbal punctate corneal 
staining is due to toxic meibomian secretions ir-
ritating the inferior conjunctival and corneal epi-
thelium. A central corneal staining is due to evap-
orative tear loss and dryness of central corneal 
epithelium.

Grading of Dry Eye
 MGD = Meibomian gland dysfunction: foaming 
over lid margins, capping of meibomian orifices, notch-
ing of lid margin where meibomian glands are absent 
due to scarred orifices.

Treatment Strategy:
LEVEL 1:
1: Find the cause and eliminate it. Look for pre-dis-

posing factors.
2: Eyelid therapy: scrubbing lid margin with a mild 

baby shampoo, tetracycline eye ointment massage 
onto the lid margin, hot fomentation of lid mar-
gins to melt fatty plugs on meiboman gland ori-
fices, squeezing the fatty plugs out with upwards 
lid massage. Treat trachoma by tab. Azithromycin 
1 gm stat and continue at least for 8 days or as ad-
vised by the treating ophthalmologist.

3: Environmental and dietary modification: Omega 
3 fatty acids, Avoid air blowing in the eyes: hair 
dryers, car heaters, air conditioners, fans, add 
moisture to the air: a humidifier. Consider wear-
ing wrap around glasses or eyeglass shields to 
avoid dry air, wind. Take eye breaks during long 

tasks: to evenly spread tear-film. Position the com-
puter screen below eye level or cut short the com-
puter  work in order to reduce tear evaporation. 
Stop smoking and avoid smoke.

4:  Artificial tears: eye drops during the day and oint-
ment at night.

LEVEL 2:
 If severity of Dry eye is at this level at presenta-
tion, or patient’s condition worsens: Tear film BUT and  
Schirmer =/< 10, Then Add:
1: Anti-inflammatory therapy: Unless ocular surface 

inflammation is controlled, artificial tears would 
not wet the ocular surface. Options available are 
topical cyclosporin A, tacrolimus skin/eye oint-
ment, omega 3 fatty acids, tetracyclines, topical 
steroids. The anti-inflammatory therapy has to be 
continued till Schirmers test shows adequate tear 
production and Tear Film BUT normalizes. 

 Tetracyclines: available as eye ointment is anti-
bacterial, anti-inflammatory, antiangiogenic, re-
duce lipase production (which emulsifies the fatty 
acids in meibomian secretion) and stabilizes the 
tear film.

 Cyclosporin A 0.05% eye drops: increases aque-
ous and meibomian secretion, increases goblet cell 
count, decreases cytokines and inflammatory cells 
in conjunctiva and lacrimal glands. Hence this is 
the only drug that improves secretion of all three 
components of tear film. It has to be preservative 
free as preservatives spoils the active ingredient.

 Tacrolimus: this has the same mechanism of ac-
tion as cyclosporin A eye drops but is 10 - 100x 
more potent. It is available as a skin cream 0.03% 
but is safe to use in lower conjunctival fornix, 
causes less stinging than Cyclosporin eye drops 
hence patients are more compliant to therapy. The 
0.1% cream can be applied to lower lid skin twice 
a day.

 Topical Steroids: Mild steroids can be used but 
long-term use causes a lot of side-effects hence 
it  should be avoided as better/safer options are 
available as mentioned above

2: Punctal plugs: they should be avoided till ocular 
surface inflammation has been controlled by the 
above mentioned therapy. If they are used at the 
start of therapy then the retained inflammatory 
toxins will further enhance ocular surface inflam-
mation and will worsen the condition.

LEVEL 3:
If symptoms are severe, conj. & central corneal staining; 

TBUT and Schirmer’s < 5mm:
1: Permanent punctal occlusion

Levels 1 2 3 4

Visual symptoms mild moderate severe severe

Discomfort mild annoying constant constant

Conj. injection none none + ++

Conj. Staining none moderate ++ +++

Corneal Staining none none central central

MGD none mild Frequent scarring

Tear Film BUT > 10 mm < 10 mm < 5 mm < 2 mm

Schirmers Test > 10 mm <10 mm < 5 mm < 2 mm
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2: Autologous serum: Contains trophic factors 
which promotes growth and  migration of corneal 
epithelial cells, immunoglobulins, vitamins and 
are non-antigenic. They are contraindicated if the 
patient has HIV, Hepatitis B/C, anemia. Compli-
cations that can occur are bacterial keratitis, con-
junctivitis, scleral vasculitis and melting but they 
are rarely seen if proper precautions are taken in 
preparation. 

 Preparation: Draw 60 cc blood. Allow it to clot pri-
or for 5-6 hrs. The serum is taken which now only 
contains platelets but no cells; it is centrifuged at 
1500 – 5000 rpm (300 – 4000g) for 5 – 20 minutes so 
that platelets settle down. The serum is prepared 
in a clean room with a Laminar air flow hood and 
positive pressure (Operation theatre). To prepare 
50% serum, 2.5 cc serum is added to 2.5cc normal 
saline in clean, sterile bottles (ETO). 30 bottles are 
prepared, they are frozen at -20* and then dis-
pensed. They should be kept in freezer, one bottle 
should be used for 1-2 days and discarded.

3:   Soft bandage contact lens

LEVEL 4:
Severe symptoms, SPK+++, conj. Scarring/symblepha-
ron, TBUT immediate, schirmer< 2mm:
• Systemic immunosuppressant drugs.
• Surgery : amniotic membrane graft, lid surgery, 

tarsorrhaphy, cauterize punctae.
Summary:  Remember: Dry Eye Management:
• 3 layers of tear film
• 3 Basic causes of dry eye syndrome
• 3 Basic tests: 
• Tear Film BUT: detects mucin production.
• Schirmer’s Test: detects aqueous production:
• Checking the lid margin for foaming, oily drop-

lets, capping of meibomian orifices or lid nothcing 
shows MGD (Meibomian Gland Dysfunction)

• Schirmer’s test: after instilling a local anesthetic 
3-4 x, then place the strips to measure the basic se-
cretion.

• Schirmer’s strips can be made by Whatman’s Filter 
paper available at chemists (for chemistry experi-
ments). Strips 5 mm wide and 30 mm long should 
be cut and kept in the drawer of your slit lamp.
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INTRODUCTION
Emmetropia is the condition of eye in which 

parallel rays of light coming from infinity focus on the 
retina with the eye at rest. A refractive error may be 
defined as a state in which the optical system of the 
non-accommodating eye fails to bring parallel rays of 
light to focus on the retina.1 Refractive errors are of 
three types, when the light rays come to focus in front 
of retina, is known as Myopia, when the light rays focus 
behind the retina is Hypermetropia, and Astigmatism 
is the visual defect in which the unequal curvature of 
one or more refractive surfaces of the eye, usually the 
cornea, prevents light rays from focusing clearly at a 
single point on the retina, resulting in blurred vision.

According to a study, the number of visually 
impaired persons in the world is about 259 millions. 
This estimate includes 98 million persons with visual 
impairment due to uncorrected refractive errors.2 
Despite the fact that refractive error is one of the most 
frequent reasons that people go for consultation to an 
eye care practitioner (ophthalmologist or optometrist) 

and though refractive error is the most common cause 
of reduced vision, there have been few population – 
based studies of refractive error.3 WHO introduced 
the global initiative for the elimination of avoidable 
blindness by the year 2020 known as “vision 2020 
initiative”. Refractive errors are one of the priority 
areas for vision 2020 initiative.4 Pakistan, the sixth most 
populous country in the world, is currently ranked 
136 out of 177 countries listed in the United Nation’s 
Human Development Index5. In Pakistan 11.4% of 
the blindness is due to uncorrected refractive errors.6 
The crude prevalence of myopia was 36.5% and the 
prevalence of hypermetropia was 27.1%.5

Refractive errors are usually present in the 
childhood and continue in the adult life. Unfortunately, 
they are not given much importance in our society 
which is evident from the fact that there is no effective 
system of pre-school visual examination either in the 
government or in the private sector. School children are 
considered to be high risk group because uncorrected 
refractive error can seriously affect their learning 
abilities, their physical and mental development and 
anisometropia can lead to amblyopia and strabismus, 
if the refractive errors are not corrected in early 
childhood. Moreover, planning of a youth’s career is 
very much dependent on the vision, especially in jobs 
for navy, railways and aviations. This warrants early 
detection and treatment of refractive errors to prevent 
the permanent disability.

Recently, a significant increase in the prevalence of 
myopia has been detected.6 This trend is most probably 
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due to the increase in intensive near work – reading, 
writing and working on a computer. The occurrence of 
hyperopia among children, however, decreases with 
age. Children are born with physiological hyperopia. 
Undetected and uncorrected refractive errors are a 
particularly significant problem in school children. 
The prevalence of refractive errors was 19.8% in the 
study carried out in the hospital outdoor setting on 540 
children out of which 107 children had refractive errors.7 
The results of a previous study conducted in Pakistan 
shows a prevalence of 4.27% of uncorrected refractive 
errors among the school children and in another study, 
the prevalence of refractive errors was 16.3% among 
children belonging to the government schools and 
23.33% in children belonging to the private schools.7 
There is a large difference among the prevalence of 
refractive errors in both the above studies available 
and the recent study that was carried out six years 
back. The aim of this study was to correctly estimate 
the prevalence of various refractive errors in secondary 
school children of public sector, identify their types 
and provide them with spectacles so that permanent 
disability can be prevented and to provide suggestions 
to the authorities to make the eye examination necessary 
for all the school going children.

The survey in 3 public sector schools in Lahore 
shows the  prevalence of refractive errors is 
21.7%. Out of these Myopia, Hypermetropia 
and Astigmatism are 42.5%, 32.9% and 24.6% 

respectively.

MATERIALS AND METHODS
Study Design: Cross Sectional survey
Setting: Secondary schools from Lahore & Department 
of Ophthalmology
Services Hospital Lahore.
Duration of Study: 6 months (20th Nov 2013 to 20th May 
2014)

Sample Size: Calculated sample size of 1050 eyes 
was calculated with 95% confidence level, 2.5% margin 
of error and taking expected percentage of refractive 
errors i.e. 19.8% in Secondary school children.7

Sampling Technique: Three schools will be 
selected randomly from one town of Lahore that will 
be convenient for study and will be included from the 
public sector. For a total sample size of 1000 eyes, 350 
eyes will be selected from each school and then 70 from 
each class from 6th to 10th  by using simple random 
sampling.
SAMPLE SELECTION:
Inclusion criteria:

• Students from class 6th to 10th in the selected school
• Both genders
Exclusion criteria:
• Children with other ocular disease i.e. trauma, 

Corneal opacity etc assessed with torch 
examination, direct ophthalmoscopy and hand 
held slit lamp examination.

• Children having cataract assessed with distant 
direct ophthalmoscopy and hand held slit lamp 
examination.
Data collection procedure: The selected schools 

were screened for one week (six working days) in which 
students were examined by assessing Visual Acuity 
from a Standard Snellen Chart. Informed consent for 
further proceedings was taken from the principal of the 
respective school. Those having Visual Acuity less than 
6/12 in the better eye or both eyes were tested for the 
presence or otherwise of a refractive error by a pinhole 
were then subjected to retinoscopy and subjective 
refraction. Automated and cycloplegic refraction, 
where needed, were carried out at the Ophthalmology 
Department of Services Hospital Lahore.

The particulars of each student were filled on a 
structured questionnaire especially designed for the 
purpose. The data received from this questionnaire 
was entered to computer. Further information and 
results about variables like refractive errors i.e. myopia, 
hypermetropia and astigmatism were compiled with 
the help of this data.

Data analysis: The data was analyzed by using 
computer with SPSS version 17.0. Descriptive statistics 
were calculated. Quantitative variables like age were 
presented as mean + Standard Deviation. Qualitative 
variables like gender and refractive errors were 
presented as frequency and percentage. The data was 
stratified for one or both eyes of children.
RESULTS

A total of 525 children from Government Muslim 
High School GT Road Baghbanpura, Government Girls 
Higher Secondary School Singh Pura and Government 
Boys Comprehensive higher Secondary School Ghorey 
Shah Road Lahore were included in this study. Mean 
age of children was 13.1 + 1.54 years. [Table 1] 54.1% 
(n=284) children were boys and 45.9% (n=241) were 
girls. [Graph 1] Refractive error was found to be in 
21.7% (n=228) eyes whereas 78.3% (n=822) eyes were 
found to be normal. [Graph 2] Out of these ametropic 
eyes, myopia was present in 43.0% (n=98),  hyperopia 
in 32.4% (n=74) and astigmatism in 24.6% (n=56) eyes. 
[Table 2] Data stratification by either one or both eyes 
showed that myopia was one sided in 6.1% (n=6) and 
both sided in 93.9% (n=92) of eyes. Whereas hyperopia 
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was one sided in 10.8% (n=8) and both sided in 89.2% 
(n=66) of eyes. [Table 3]

TABLE 1 showing age distribution of children

Age
Children

Number of students %

11-12 211 40.2

13-14 192 36.6

15-16 122 23.2

Total 525 100.0

Mean +  D (Years) 13.1 + 1.54

TABLE 2 showing frequency of refractive errors

Refractive Error
Eyes

(n=228)
N %

Myopia 98 43.0

Hyperopia 74 32.4

Astigmatism 56 24.6

Total 228 100.0

TABLE 3 Distribution of refractive errors in eyes

Eye
Myopia Hyperopia Astigma-

tism Total

no % no % no % no %

One 
eye 6 6.1 8 10.8 16 28.6 30 13.2

Both 
eyes 92 93.9 66 89.2 40 71.4 198 86.8

Total 98 100.0 74 100.0 56 100.0 228 100.0

DISCUSSION
Ametropia is defined as a state of refraction, 

when parallel rays of  light  coming  from infinity  
are  focused  either  in  front or  behind  the  retina  
after  passing  through the diopteric power  of  the eye  
when  the accommodation is at rest.8 It is estimated that 
2.3 billion people worldwide have refractive errors; 
out of which 1.8 billion have access to adequate eye 
examination and affordable corrections leaving behind 
500 million people, mostly in developing countries with 
uncorrected error causing either blindness or impaired 
vision.9 

The World Health Organization has launched the 
Global Initiative Vision 2020 in 1999 with the slogan 
“The Right to sight,’’ that has five priority areas. 
They have been chosen on the basis of the burden 
of blindness they represent and the feasibility and 
affordability of interventions to prevent and treat them. 

It includes refractive errors although other major causes 
of blindness like glaucoma and diabetic retinopathy are 
not included.10 Refractive errors are usually present in 
the childhood and continue in the adult life.11

Unfortunately, they are not given much 
importance in our society which is evident from the 
fact that there is no effective system of pre-school visual 
examination of children either in the government 
sector or in the private sector.  Most  of  the  children  
with  uncorrected refractive error  are  asymptomatic  
and  hence screening helps  in  early  detection of 
refractive  errors  and timely interventions. Uncorrected 
refractive error may have impact to a larger  extent on 
the  learning capability and potential of the student.  
Timely detection and intervention can improve child’s 
potential tremendously during the formative years.

In Pakistan 11.4% of the blindness is due to 
uncorrected refractive errors including that is caused 
by aphakia (natural lens extraction during cataract 
surgery).12 Efficient pre-school and regular school 
health services are available in developed countries and 
the job of detecting (and managing) refractive errors 
lies mainly on the school health personnel as well as 
the optometrist. Even in the presence of such efficient 
school health services these developed countries are 
now taking help from community health workers and 
teachers for the early detection of visual disorders in 
school children.13

We do not have such regular and efficient school 
health services in our country. So we can-not at present, 
utilize school health personnel or the optometrists. 
However, it is heartening to note that some of the 
developing countries, including Pakistan are now 
training teachers to screen the children regarding the 
presence or other-wise of defective vision.14

In this study 525 children from three different 
government schools were examined. A total 1050 eyes 
were examined and out of these, 21.7% (n=228) had 
refractive errors. Out of these, myopia was found to 
most frequent refractive error and was present in 42.5% 
(n=97), hyperopia was present in 32.9% (n=75) whereas 
astigmatism was seen in 24.6% (n=56). Our results are 
similar to Ali et al who has reported 19.8% prevalence of 
refractive errors in school children.7 Shah et al had found 
myopia the most frequent refractive error, present in 
36.5% of children, followed by hypermetropia 27.1%.5  
Sethi et al has reported 10% frequency of refractive 
error in children of Landi Kotal. They found that. 58% 
children were hypermetropic, 36% myopic, and 6% had 
astigmatism.15

Some studies have shown very low prevalence of 
refractive error. Alam et al showed 8.9% prevalence of 
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refractive error, 16 Khalil et al found refractive error in 
2.90% of children.17

Our study has shown myopia is most common 
refractive error in school children. Similar trends were 
shown by Pi et al in Chinese population, reporting 
frequency of myopia, hyperopia, and astigmatism 
in 13.75%, 3.26% and 3.75% respectively.18 Similarly, 
Myopia was the most prevalent refractive error; 
accounting for 6.0 %, followed by mixed astigmatism 
0.26 % and hyperopia 0.33% in a study by Mehari et 
al in Ethiopia.19 Our study has shown that myopia 
was present in 52.6% male and 47.4% females. On 
the other hand, 54.7 % male and 45.3% female were 
hyperopic.(P 0.126). These results are similar to Alam 
et al study.16 Limitations of our study were that only 
school going children in government schools in urban 
area were included in the study.  Significant proportion 
of children live and study in rural areas of Pakistan and 
were not included in this study;  hence  a  more complete  
assessment  of visual impairment  in  children  would be  
possible with  population  based  studies  not  restricted  
only to school going children. Population based studies 
covering all school going children is recommended.

These data  support  the  assumption  that  vision 
screening  of  school  children  in  Pakistan  will be  very  
useful  in  early  detection of  correctable causes  of  poor  
vision, especially refractive  errors  and  in  preventing  
long term visual  complications.
CONCLUSION

The study, prevalence of refractive errors in 
secondary school children, has shown that frequency 
of refractive errors is 21.7%. Out of these, myopia, 
hyperopia and astigmatism are 42.5%, 32.9% and 24.6% 
respectively.
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INTRODUCTION
 Mooren’s ulcer is a rapidly progressive, painful, 
ulcerative keratitis which initially affects the peripheral 
cornea and may spread circumferentially and then 
centrally.1 Wood and Kaufman classified Mooren’s ulcer 
in two main forms.2 Benign or Limited type is typical, 
usually unilateral, less aggressive and respond to the 
medical or surgical treatment.  Malignant type is more 
painful, usually bilateral, very aggressive, generally 
does not respond to the medical or surgical treatment 
like amniotic membrane transplantation3 and tends to 
perforate.4 Though use of corneo-scleral grafts to treat 
serious corneal disorders was first proposed in the 
early 1970s but it was associated with early rejection.5

 There is no satisfactory treatment available to treat 
perforated Mooren’s ulcer. So, there is need to use a 
material which can be used effectively and also easily 
available everywhere. Use of autologous fascia to plug 
the perforation was initiated by Prof. Imran Akram 
Sahaf. Fascia lata is a strong collagen tissue, easily 
available and can be used to preserve the globe and to 
save the vision.

Using autologous fascia lata graft with 
conjunctiva in the management of perorated 
Mooren’s ulcer, it modifies the disease and 

provides good results in saving the eye.

MATERIAL AND METHOD
 This study conducted in Institute of 
Ophthalmology Mayo hospital Lahore for a period 
of one and half year starting from January 2013 to 
June 2014. It was descriptive study. Six patients with 
perforated Mooren’s ulcer were included in this study. 
Any patient having infected cornea was excluded from 
the study. After obtaining demographic data, complete 
history, slit lamp examination, B scan were carried 
out. Laboratory investigation was done to rule out any 
associated systemic autoimmune disease. Procedure 
was completely described to the patients and informed 
consent was obtained.  In all the cases autologous fascia 
lata was grafted and it was covered with conjunctival 
flap. Follow up was done at first week, 3 month and at 
6 month.
 Technique of Fascia lata grafting: Procedure was 
done under local or general anesthesia. Perforated area 
exposed (Fig 1 A).  Conjunctival peritomy was carried 
out to expose full extent of Mooren’s ulcer.  Ulcer bed 
along with perforated area depitheaillized and 
conjunctival flap was raised (Fig1 B). Ulcer size 
measured. Autologus Fascia lata harvested. It was 

ORIGINAL ARTICLE

Muhammad Salman Hamza FCPS1, Ch. Javaid Iqbal FCP  Fellow Vitreo-Retina2

Amtul Naseer  ami FCP , Fellow Paediatric Ophthalmology3, Qunbar Abbas FCPS4

Prof. Imran Akram  ahaf FRC 5

King Edward Medical University, Institute of Ophthalmology, Mayo Hospital, Lahore

ABSTRACT
Introduction: Mooren’s ulcer is a rapidly progressive, painful, ulcerative keratitis which initially affects the peripheral cornea 
and may spread circumferentially and then centrally. It has two types: Benign and Malignant. Malignant type is more painful 
and generally gives a poor response to the therapy and tends to perforate for which currently no satisfactory treatment is 
available. Use of autologus fascia lata to plug perforation has been initiated by Prof. Imran Akram  ahaf.
Material and Method: This study was conducted in Institute of Ophthalmology, King Edward Medical University, Mayo 
Hospital, Lahore.  ix patients with perforated Mooren’s ulcer were included in this study. The size of perforations varies from 
button hole to ¾ of peripheral cornea. In all the cases autologus Fascia lata was grafted. Follow up was done for 6 months
Results: All the globes were saved from being lost due to perforation. It provided relief from the symptoms like pain, 
photophobia and lacrimation. This procedure also reduced Inflammation and congestion.
Conclusion: Use of autologus fascia-lata in perforated Mooren’s ulcer provides promising results in globe preservation.

Grafting of Autologous Fascia Lata in the 
Treatment of Perforated Mooren’s UlcerSalman Hamza

mailto:salman_hamza@hotmail.com


Grafting of Autologous Fascia Lata in the Treatment of Perforated Mooren’s Ulcer

194 Ophthalmology Update Vol. 13. No. 3, July-September 2015

soaked in gentacin for 2 min. Then it was placed on the 
ulcer along the limbus circumferentially. Its length 
adjusted so as to cover the perforation 2 mm on either 
side at limbus. Breadth was adjusted to cover both 
perforation and ulcer gutter. Trimming can be carried 
out if required according to the size of ulcer bed. One 
edge of Fascia lata sutured with 10/0 nylon to cornea 
and other to the limbus (Fig.1 C). Conjunctival flap was 
raised and whole of the fascia lata was covered with it 
(Fig.1 D). 

Fig 1. Right side. Diagrammatic illustration, Left side. 
Original photographs during surgery

A. Perforated Mooren’s ulcer
B. De-epithelization of Ulcer bed
C. Fascia Lata grafted 
D. Conjuctival flap covering the Fascia lata 

RESULTS
 Out of six patients 5 (83.3%) were male and one 
(16.6%) was female (Chart No. 1). Age ranges from 40-
65 years. The Size of perforations varies from button 

hole to ¾ of peripheral cornea. Follow up period was 6 
months at least. Patients were evaluated for preservation 
of globe, reduced inflammation, improved symptoms 
like pain, photophobia, and visual acuity. In all 6 eyes 
globe was preserved from being lost. Fascia lata sealed 
perorated area.  Inflammation and congestion was 
completely reduced in 5 cases. In one topical 
immunosuppressant medication was given to reduced 
inflammation (Fig. 2). Symptoms were improved. Pain 
and photophobia reduced, patients were able to open 
the eyes comfortably. Visual acuity improvement was 
greatly dependent on size of perforation. It varies from 
Perception of light in one case (16.6%), counting finger 
in 4 cases (66.6%) and 6/60 in one case (16.6%). The 
patients with reduced vision and no inflammation 
without any topical or systemic medication were 
referred for keratoplaty.

Chart No.1: Gender Distribution

Chart No. 2: Different variable showing improvement after fascia lata 
grafting

Fig. 2: Cases with Perorated Mooren’s Ulcer (A), 
Treated with Fascia Lata and conjunctival flap (B). 6th 
month Post Operative(C)

A B C
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DISCUSSION
 Malignant form of Mooren’s ulcer is most difficult 
to treat. It leads to corneal perforation and eventually 
phthisis bulbi. There is no satisfactory treatment for 
perorated Mooren’ sulcer. The exact pathogenesis of 
Mooren’s ulcer is still unknown. It is an autoimmune 
disease. Anti-corneal and anti-conjunctival tissue 
antibodies have been isolated from patients suffering 
from this disorder.6 The conjunctival tissue surrounding 
the lesion is generally rich in proteo-glycolytic enzymes 
secreted by mononuclear cells and neutrophils that 
progressively infiltrate the area surrounding the ulcer.
 Corneoscleral grafts to treat this serious form of 
Mooren’s ulcer were first reported in the early 1970s.7 
The percentage of surviving graft tissue has always been 
very low mainly because of the early onset of epithelial 
damage to the transplanted tissue and recurrence 
of the underlying disorder. Amniotic membrane 
transplantation is not able to cure perforated forms of 
Mooren’s ulcer, because it has got very poor tensile 
strength and does not modify the disease process.3

 Fascia lata was reported to be used in different eye 
condition like in necrotizing scleritis8 for scleral repair, 
to cover the glaucoma tube. Fascia lata collagen is 
structurally different from the cornea. So, by covering 
the perorated Mooren’s ulcer, we actually replace the 
corneal collagen with fascia lata collagen. In this way 
immune system stop reacting against corneal collagen 
and inflammation reduces. As inflammation reduces 
patient’s symptoms like pain, photophobia decreases. 
Fascia lata also provides good tensile strength to 
perorated area. Fascia lata is readily available tissue 

and can be harvested easily. There is no chance of 
rejection as it is harvested from patients own body. The 
main stay of treatment is to save the globe from being 
lost; fascia lata grafting appears to be a very successful 
treatment for perforated Mooren’s ulcer.
CONCLUSION
 Using autologous fascia lata graft and covering 
it with conjunctiva in the management of perorated 
Mooren’s ulcer provide good results in saving the 
eyeball from being lost. It also modifies the disease 
modality by replacing the type of collagen i.e. corneal 
collagen with that of fascia lata. Multi-centric study 
is still required for making that new technique to a 
standard procedure for the management of perforated 
Mooren’s ulcer.
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INTRODUCTION
 Triamcinolone acetonide is used for the treatment 
of many diseases like central retinal vein occlusion, 
branch retinal vein occlusion, uveitis, cystoid macular 
edema after cataract surgery, and age related macular 
oedema. Reduced vision is most importantly due to 
macular oedema. The most important side effect of 
IVTA injection is rise in IOP. Other complication may 
also include Cataract and endophthalmitis. This study 
was hypothesized to find out the IOP response to the 
injection of IVTA with difference concentrations as there 
are no previous studies done in Pakistan comparing 
the different concentrations of triamcinolone given 
intravitreally for diabetic patients with  clinically 
significant macular edema.

Intravitreal triamcinolone acetonide in 2 mg 
dosage in clinically significant in macular 

oedema patients, showed effective results in 
comparison with 4 mg dosage, is effective and 

safe for the patient than 4mg dose of IVTA.

 Objective: To compare intraocular pressure 
alterations after giving 2mg and 4mg intravitreal 
triamcinolone acetonide (IVTA) in  patients with CSME. 
MATERIAL AND METHODS
 This study was conducted at Institute of 
Ophthalmology; Mayo Hospital Lahore. It was 
estimated on  80 cases using 95% confidence level, 
80% power of test taking an expected mean increase 
in IOP in 2mg of triamcinolone as 0.8±0.3 and in 4mg 
triamcinolone as 5.32±5.81 in diabetic patients with 
CSME. Cases were included through Non-probability 
purposive sampling technique. Patients of 40 to 60 
years of ages with following findings, which indicate 
the presence of clinically significant macular edema 
(CSME), as defined by the Early Treatment Diabetic 
Retinopathy Study (ETDRS). 
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ABSTRACT
Introduction: Triamcinolone acetonide is a synthetic glucocorticoid which is used for the treatment of clinically significant 
Macular edema. The rise in the intraocular pressure is a main side effect of its use. Ophthalmologists have to out weight the 
risk of side effects for its use. Our aim in this study is to compare the intraocular pressure (IOP) alterations after giving 2mg 
and 4mg intravitreal triamcinolone acetonide in patients with clinically significant macular edema (C ME).
Material & Methods: This randomized controlled trial was conducted at Institute of Ophthalmology, Mayo Hospital Lahore. 
 ample size of 80 cases was included  through non-probability purposive sampling technique. All the patients in the study 
gave informed consent and their demographics were recorded. Pre-injection IOP and general evaluation of patients were 
done. The cases were randomly divided in two groups. In one group, 2mg intravitreal triamcinolone acetonide was given 
while in group two, 4mg intravitreal triamcinolone acetonide was given. Patients were followed for 3 months to measure the 
mean increase in IOP level in both groups.
Results: Patient mean age was 48.68±5.60 years. In this study, there were 45% males while 55% patients were females. 
In right eye, at baseline the mean value of IOP was 13.48±3.48mmHg. After 3 months the mean value of IOP was 
11.69±2.59mmHg with 2mg whereas 14.82±3.88mmHg with 4mg.
Conclusion: It was concluded that 2mg dose of intravitreal triamcinolone acetonide is more beneficial in terms of less 
increase in IOP as compared to 4mg intravitreal triamcinolone acetonide (IVTA)  injection to decrease C ME.
Key words: Intraocular Pressure, IOP, Intravitreal, Triamcinolone Acetonide, Clinically Macular Edema, Diabetic Retinopathy.
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 These findings were checked on slit lamp 
biomicroscope. History of present illness was obtained 
with regard to symptoms and duration specially drug 
and surgical history. The subjects were examined for 
positive signs. They were investigated by routine tests 
(blood sugar, hepatitis B & C screening). Baseline IOP 
was recorded before any intervention. Patients with 
known glaucomatous (known patient of glaucoma 
and optic nerve cupping on exam with super 66D 
Len), new vessels on retina, any glaucoma surgery, on 
steroids (oral or topical) and already had intravitreal 
triamcinolone injections were excluded. An informed 
consent was obtained. Intravitreal injections were 
given to the patients in routine at our operation theater 
therefore giving intravitreal triamcinolone acetonide, 
had no ethical issues. The demographic information 
like name, age, sex, and address were recorded. 
IOP was measured with Goldmanns applanation 
tonometer.  Topical anaesthetic and Fluorescein strips 
are used to view the mires of the tonometer under 
cobalt blue filter. The mean IOP was recorded in OPD 
department at 1 week, 1 month and 3 months after 
IVTA injection. The cases were randomly selected 
in each group by computer program. The cases were 
randomly divided in two group. In one group, 2mg 
IVTA was given while in group two, 4mg IVTA was 
given. All the data collected, entered and analyzed 
using SPSS 17. Quantitative data like age, pre and post 
op IOP levels were presented by mean and standard 
deviation. Qualitative data like gender were presented 
by frequency and percentage. Mean increase in IOP a 
level in both groups were compared by independent 
sample t test and was used to determine significant 
difference.
RESULTS
 Patients mean ages were 48.68±5.60 years. There 
were 45% males while 55% patients were females. The 
male:female ratio was 1:1.2. In this study, right eye 
of patients, the baseline IOP was 14.55±3.68 mmHg 
whereas at 1st week, the mean IOP was noted as 
13.20±3.18 mmHg. At 1st month, the mean IOP was 
13.04±3.68 mmHg whereas at 3rd month, mean IOP was 
13.28±3.70 mmHg. Similarly, in left eye of patients, the 
mean IOP at baseline was 13.26±3.67 mmHg whereas 
at 1st week, the mean IOP was noted as 13.66±3.27 
mmHg. At 1st month, the mean IOP was 13.78±3.64 
mmHg whereas at 3rd month, mean IOP was 13.46±3.66 
mmHg.
 In right eye, at baseline the mean value of IOP was 
13.48±3.48mmHg with 2mg whereas 15.48±3.66mmHg 
with 4mg. The difference was significant (P<0.05). At 
3rd month the mean value of IOP was 11.69±2.59mmHg 

with dose of 2mg whereas 14.82±3.88mmHg with 4mg. 
No difference was observed (P>0.05). In left eye, at 
baseline the mean value of IOP was 13.00±3.62mmHg 
with dose of 2mg whereas 13.52±3.74mmHg with 4mg. 
The difference was significant (P<0.05). At 3rd month 
the mean value of IOP was 11.18±2.88mmHg with 
dose of 2mg whereas 15.75±2.84mmHg with 4mg. The 
difference was significant (P<0.05).
Table#1: Baseline information

n 80

Age 48.68±5.60

Gender (M/F) 36/44

IOP (R) 14.55±3.68

IOP (L) 13.26±3.67

Table#2: Comparison of IOP from baseline to final visit in both groups 
with respect to anatomical site of eye

Site IOP at
Group

p-value
2mg (n=40) 4mg (n=40)

Right
Baseline 13.48±3.47 15.62±3.60 0.008*

3month 11.62±2.60 14.92±3.93 0.526 Ns

Left
Baseline 13.00±3.62 13.52±3.74 0.000*

3month 11.18±2.88 15.75±2.84 0.000*

Ns = insignificant (P<0.05) * = significant (P<0.05)

Fig#1: Comparison of both groups regarding IOP in 
right eye at each visit
ANOVA = 1.962E3 (p-value = 0.000 (Significant))
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Fig#2: Comparison of both groups regarding IOP in left 
eye at each visit
ANOVA = 1.793E3 (p-value = 0.000 (Significant)

DISCUSSION
 Graham and associates in 1974 used the first 
intravitreal steroid injection. Corticosteroids have the 
advantage of repeatability, as long as the IOP and 
cataract side effects are not significant. IOP elevation 
after IVTA injection is also a commonly known 
complication,(6-11) Our study results showed highly 
significant difference between the giving 2mg and 4mg 
IVTA in patients with CSME in both right and left eye.  
According to the principal study1, Pir Salim Mahar 
and Abdul Sami Memon  increase in IOP more than 21 
mmHg  was seen  in  28  eyes (14.1%)  after  one  week  
of IVTA.  At  one  month  follow-up,  a rise  in  IOP  was  
observed  in  48 eyes (24.2%). At three months  follow-
up, a rise in IOP  was  observed  in  76 eyes (38.4%).1

 Spandua conducted alike trial and noted that at 
baseline IOP was 13.76± 2.79 and after three months 
of treatment 19.8±8.6 and the mean difference was 
5.32±5.81.While in 2mg group base line IOP was 
14.1±1.4 and after three to twelve months of treatment 
IOP level was 14.9±1.7 and mean difference of 0.8±0.3.2

 In our study, in right eye of patients, the baseline 
IOP was 14.55±3.68 mmHg whereas at 1st week, the mean 
IOP was noted as 13.20±3.18 mmHg. At 1st month, the 
mean IOP was 13.04±3.68 mmHg whereas at 3rd month, 
mean IOP was 13.28±3.70 mmHg. In this study, in left 
eye of patients, the mean IOP at baseline was 13.26±3.67 
mmHg whereas at 1st week, the mean IOP was noted 
as 13.66±3.27 mmHg. At 1st month, the mean IOP was 
13.78±3.64 mmHg whereas at 3rd month, mean IOP was 
13.46±3.66 mmHg. The dose 2 mg the less IOP mean 
values in comparison with 4 mg from baseline to 3rd 

month of the patients. Different studies were conducted 
and showed the following outcomes. In right eye, at 
baseline the mean value of IOP was 13.48±3.48mmHg 
with dose of 2mg whereas 15.48±3.66mmHg with 4mg. 
The difference was significant (P<0.05). At 3rd month 
the mean value of IOP was 11.69±2.59mmHg with 
dose of 2mg whereas 14.82±3.88mmHg with 4mg. No 
difference observed. In left eye, at baseline the mean 
value of IOP was 13.00±3.62mmHg with dose of 2mg 
whereas 13.52±3.74mmHg with 4mg. The difference 
was significant (P<0.05). At 3rd month the mean 
value of IOP was 11.18±2.88mmHg with dose of 2mg 
whereas 15.75±2.84mmHg with 4mg. The difference 
was significant (P<0.05).
 In right eye, at baseline the mean value of IOP 
was 13.48±3.48 mmHg with dose of 2 mg whereas 
15.48±3.66 mmHg with 4 mg, at 1st week the mean 
value of IOP was 12.02±2.74 mmHg with dose of 2 mg 
whereas 14.51±3.11 mmHg with 4 mg, at 1st month the 
mean value of IOP was 10.53±2.23 mmHg with dose of 
2 mg whereas 15.21±3.36 mmHg with 4 mg, and at 3rd 
month the mean value of IOP was 11.69±2.59 mmHg 
with dose of 2 mg whereas 14.82±3.88 mmHg with 4 
mg. Huge difference was observed in both groups for 
mean IOP in right eye of patients i.e. p-value=0.000.
 In left eye, at baseline the mean value of IOP 
was 12.69±3.71 mmHg with dose of 2 mg whereas 
13.43±3.65 mmHg with 4 mg, at 1st week the mean 
value of IOP was 12.15±3.45 mmHg with dose of 2 mg 
whereas 14.80±2.60 mmHg with 4 mg, at 1st month the 
mean value of IOP was 11.10±2.57 mmHg with dose of 
2 mg whereas 15.92±2.57 mmHg with 4 mg, and at 3rd 
month the mean value of IOP was 10.76±2.56 mmHg 
with dose of 2 mg whereas 15.85±2.92 mmHg with 4 
mg. Remarkable difference was observed  in mean IOP 
in left eye of patients i.e. p-value=0.000. Gul Arikan 
et al concluded that due to increase in volume of 4mg 
there was increase in the rise in IOP with 4mg than 2mg 
of IVTA injection. Increase in IOP was observed more 
in smaller eyes.
CONCLUSION
 According to our study results the dosage 2 mg 
in treatment of intravitreal triamcinolone acetonide in 
clinically significant macular oedema patients showed 
effective results in comparison with 4 mg dosage. We 
conclude that 2mg is effective and safe for the patient 
than 4mg dose of IVTA.
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INTRODUCTION
 Glaucoma encompasses a diverse group of ocular 
disorders and all forms have in common intraocular 
pressure-associated optic neuropathy.1 The treatment 
of Primary angle closure glaucoma (PACG) consists 
of lowering of intra ocular Pressure (IOP), reduction 
of inflammation, and angle closure reversal. After 
diagnoses, the initial treatment includes topical or 
systemic carbonic anhydrase inhibitors, beta-blocker 
and steroid.2 When medical therapy proves to be 
ineffective, corneal indentation (CI) can be used as a 
temporizing measure to reduce IOP until definitive 
treatment is available.3 Therefore, lowering of IOP 
is basic in protection of visual function in patients of 
PACG.4 By making an artificial outflow pathway to 
the ocular surface, trabeculectomy has become basic 
surgical procedure for IOP reduction in  primary 
angle closure glaucoma.5 In 1968 Cairns, introduced 

trabeculectomy, which remains the standard procedure 
for the IOP control in medically uncontrolled glaucoma 
patients worldwide.6 Before the development of the 
trabeculectomy, the available surgical methods of 
intraocular pressure (IOP) reduction had a high rate of 
serious complications like hypotony, shallow anterior 
chamber and endophthalmitis. Thus, in an effort 
to improve the safety of IOP-lowering surgery, the 
guarded filtering procedure was developed.7 It was 
reported that in patients with co-existent cataract and 
primary angle closure glaucoma IOP reduction can 
occur after the cataract surgery. In some cases with 
primary angle closure glaucoma, intraocular pressure 
reduction was not sufficient for neuronal protection, 
and many patients are in need of IOP lowering drugs 
and glaucoma filtration surgery to control IOP. In such 
cases, cataract and glaucoma surgery were combined 
in one procedure called phacotrabeculectomy is  
reasonable option.8 By keeping this concept, already 
existing studies have shown that phacotrabeculectomy 
could significantly lower intraocular pressure and 
improve visual acuity in patients of PACG and 
significant cataract. But phacotrabeculectomy may 
increase inflammatory response, high frequency of 
postoperative complications such as hyphema and 
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for treating primary angle closure glaucoma patients. 
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inflammatory response in the anterior chamber, 
endophthalmitis, and more scarring of the filtering bleb. 
Thus, it is not clear which process phacotrabeculectomy 
or trabeculectomy is effective and safe in intraocular 
pressure control for PACG patients.9 Study by Mei W 
et al10 highlights the success of phacotrabeculectomy 
as 88% and trabeculectomy as 71% in the treatment of 
PAGC.
 Objective: To compare the success of 
phacotrabeculectomy versus trabeculectomy in 
treatment of primary angle closure glaucoma.

Phaco-trabeculectomy is more effective as 
compared to trabeculectomy for treating 
primary angle closure glaucoma (PACG) 

patients and  it should be used routinely as a 
primary surgical procedure in PACG.

MATERIAL AND METHOD
 This was a randomized controlled trial conducted 
at Institute of Ophthalmology, King Edward Medical 
University, Mayo Hospital Lahore, for a period of one 
year starting from July 2013. In this study 40 patients 
were included. After obtaining demographic data, 
complete history, slit lamp examination, applanation 
tonometry and gonioscopy was carried out. Laboratory 
investigation was done to rule out any associated 
systemic disease like diabetes, hypertension. Procedure 
was completely described to the patients and informed 
consent was obtained. All patients had angle closure, 
peripheral anterior synechiae (PAS) and an intraocular 
pressure more than 21 mmHg on Goldman applanation 
tonometer. Patients who had previous ocular surgery 
even laser iridectomy and secondary glaucoma were 
excluded. Treatment allocations to the patients were 
done by using lottery method. Group A patients 
were undergone phacotrabeculectomy while group B 
patients underwent trabeculectomy. In trabeculectomy 
procedure, fornix-based conjunctival flap fashioned 
superiorly combined with 0.25 mg/ml mitomycin-C 
(MMC) for 3 to 5 minutes. The scleral flap rectangular 
in shape was sutured at its posterior corner with 10-0 
nylon sutures. In phacotrabeculectomy all the steps 
of trabeculectomy was performed with fornix based 
conjuctival flap and for phacoemulsification 3.2-mm 
sclera tunnel incision given. This was also combined 
with 0.25 mg/ml mitomycin-C (MMC) for 3 to 5 
minutes. All patients were followed for 3 months and 
final success was noted at the end of 3 months as 
follows; 

• “YES” if IOP was <15 mmHg &
• “NO” if IOP was ≥ 15mmHg

 Data Analysis: Data analyzed by SPSS version 
20.0. Mean±SD was calculated for age and duration of 
disease. Frequencies and percentages were calculated 
for qualitative variables like gender and success (yes/
no). Comparison between the groups with respect to 
success was analyzed by chi square. P-value ≤0.05 was 
considered as significant.
RESULTS
 In Group-A and in Group-B mean age of patients 
was 61.30±11.81 and 62.70±11.29 years. Gender 
distribution of patients showed that there were 23(57%) 
female and 17(43%) were male patients. There were 
18(90%) patients in Group-A and 12(60%) patients in 
Group-B who had successful (Intraocular pressure 
(IOP) <15 mmHg at the end of three months) outcome. 
In terms of p-value Success rate of Group-A was high 
as compared to Group-B treatment (p- value=0.028).
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DISCUSSION
 Appositional or synechial closure of the angle 
causes impaired outflow facility leading to raised 
intraocular pressure in angle closure glaucoma. 
Pupillary block is the underlying mechanism in primary 
angle closure glaucoma while secondary angle closure 
glaucoma is caused by push of the iris forward from 
behind or pull of the iris forward to contact trabecular 
meshwork.11,12 In early stages Glaucomatous damage is 
present and the disease is asymptomatic. Acute angle-
closure occurs with progressive PAS formation affected 
by pupillary block that closes the remaining portion 
of the angle. However, many patients in the absence 
of symptoms develop gradual angle-closure, PAS, 
elevated IOP, and glaucomatous damage. An acute 
angle-closure attack may result in CACG.13,14 
 For the diagnosis of primary and secondary 
forms, a thorough history and eye examination 
are mandatory. For the treatment this difference is 
crucial. Intraocular pressure lowering drugs and 
laser peripheral iridotomy for pupillary block are the 
mainstays of therapy. For vision threatening angle 
closure glaucoma early diagnosis and appropriate 
management can stabilize disease and slow down vision 
loss.15,18 The main therapy of primary angle closure 
glaucoma is surgery. For treating primary angle closure 
glaucoma trabeculectomy, phacotrabeculectomy plus 
intraocular lens implantation (phacotrab+IOL group) 
and phacoemulsification with IOL (phaco+IOL) are 
commonly performed. But some controversies exists in 
efficacy, safety and complications.19,23 In a retrospective 
study done in Taiwan, the success rate (intraocular 
pressure <15 mmHg) was found to be 45% and 54% in 
the phacotrabeculectomy group and trabeculectomy 
group respectively which is not a significant difference. 
Similarly, no significant difference was found between 
post- operative complications in both groups (p=0.232). 
 Additional IOP-lowering surgeries was not 
required in phacotrabeculectomy but trabeculectomy 
group with 54% eyes required additional IOP-lowering 
surgeries like cataract extraction with P value of 0.001.5 
In another retrospective study done on 60 eyes (43 
patients) treated with phacotrabeculectomy in which 
60% of eyes had found intraocular pressure less than 
21 mm Hg with or without medication, 50% of eyes 
had achieved intraocular pressure equal or less than 
15 mm Hg, and 57% of eyes had lowering of IOP at 
least 30%.24 Francis BA et al in his study observed the 
significant reduction of IOP after phacotrabeculectomy 
in PACG patients.25 Zhang X et al26 in retrospective 
study claimed success rate of (78.57%) and (81.08%) 
of phacotrabeculectomy and trabeculectomy groups 

respectively in primary angle closure glaucoma.. In 
study by Mei W et al

10
 reported the success rate 88% 

and 71% of phacotrabeculectomy and trabeculectomy 
respectively in the treatment of PACG. Murthy SK 
et al27 in his retrospective cohort study in which 85 
PACG patients treated by trabeculectomy and 105 
glaucomatous eyes underwent phacotrabeculectomy 
with MMC has shown trabeculectomy better 
compared to phacotrabeculectomy and concluded 
that mean reduction in IOP was greater in the 
trabeculectomy group (-10.87 ±8.33 mm Hg) compared 
to phacotrabeculectomy group (-6.15 ±7.01 mm 
Hg) at 2 years (P = 0.003). Kaplan-Messas A et al28 
compared the one year outcome of trabeculectomies 
with or without peripheral iridectomy compared to 
phacotrabeculectomies with or without peripheral 
iridectomy. Complete success rates was found to 
be 90% in phacotrabeculectomy group and 70% in 
trabeculectomy group which is statistically significant 
difference.
 Deng BL et al29 in a meta analysis concluded 
phacotrabeculectomy plus intraocular lens group 
was successful than trabeculectomy group which was 
also successful than phacoemulsification intraocular 
lens group in reducing intraocular pressure. In 
the anterior chamber depth phacotrabeculectomy 
and phacoemulsification groups are deeper than 
trabeculectomy group. With respect to glaucoma 
medication phacotrabeculectomy group was successful 
than phacoemulsification group. On the whole it is 
concluded that success (intraocular pressure <15 mmHg 
at the end of three months) of phacotrabeculectomy is 
higher compared to trabeculectomy for the treatment of 
primary angle closure glaucoma.
CONCLUSION
 Results of this study showed that 
phacotrabeculectomy is more effective as compared 
to that trabeculectomy for treating primary angle 
closure glaucoma patients. So based on this study it is 
recommend that phacotrabeculectomy should be used 
routinely as a primary surgical procedure in primary 
angle closure glaucoma in order to protect the visual 
functions
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INTRODUCTION
 Xeroderma Pigmentosa (XP) is an autosomal 
recessive disease due to deficiency of endonuclease, 
polymerase and sometime ligases which are enzyme 
needed for DNA repair.1 Ultraviolet (UV) radiations 
continuously damage DNA,while deficient DNA repair 
during cell multiplication results in mutation leading 
to carcinogenesis. Detailed description of XP was 
given by Hebra and Maritz Kaposi in 1874 and in 1982, 
Kaposi named it referring to its characteristic dry and 
pigmented skin.2 It is usually detected at 1 or 2 years of 
age while median age to develop skin cancer is 8 years.3 
Less than 40% of individuals with XP survive beyond 
age 20 years but those with milder disease may survive 
beyond middle age. Its prevalence is round 1 in 40,000 
and six times more common in Japanese people than in 
other groups.3

 There is a wide spectrum of disease severity 
depending upon gene involved but for convenience 
it is classified into mild, moderate and severe variety.
Disease process is worst in areas of rapid cell division 
and exposed to UV light. Exposed areas such as face, 
hand, foot, eyelids and conjunctiva are especially 
prone to disease so, premature aging of skin, lips, 
eyes, and mouth occur. UV radiation also produces 
immunosuppressive effect; deplete Langerhans cells 
and defective cell-mediated immunity in skin that may 
play role in pathogenesis of XP.2 Basic cells which have 
been reported as showing abnormality are fibroblasts, 
lymphocytes and all conjunctival cells.4

 The disease progresses through 3 stages without 
clear cut borderlines. Usually, before 6 month of age the 
skin is healthy but afterward first stage is characterized 
by diffuse erythema, scaling, and freckle like areas of 
hyperpigmentation over light-exposed areas. In second 
stage there is poikiloderma, which consists of skin 
atrophy, telangiectasis, and mottled skin just like radio 
dermatitis. Third stage characterized by numerous 
malignancies such as squamous cell carcinomas, 
malignant melanoma, basal cell carcinoma, and 
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ABSTRACT
Purpose: To find out the frequency of ophthalmological pathologies and their sign/symptoms purely associated with 
Xeroderma Pigmentosum in patients presenting to ophthalmology department.
Methodology: We studied 32 eyes of 16 patients of Xeroderma Pigmentosum from March 2014 to April 2015 in Institute of 
Ophthalmology, Mayo Hospital, Lahore.  In this cross sectional study, all patients were recruited by non-probability purposive 
sampling technique after taking informed consent. Diagnosis was purely clinical by the help of dermatologist. Complete 
ophthalmological examination of all patients was done by the help of torch, slit lamp, direct ophthalmoscope, indirect 
ophthalmoscope, retinoscope and sometimes by microscope. Any patient requiring any ophthalmological manipulation 
was admitted and managed accordingly. All patients and their attendants were counseled properly for prophylaxis and 
prevention of complications. 
Results: Data was collected in 32 eyes of 16 patients. Age ranges from 3-60 years with median age of 20 year with equal 
gender distribution. Clinical abnormalities such as photophobia, irritation, watering, bloodshot, darkening of skin and skin 
freckles were present in all eyes (100%) of patients.Corneal haziness in 20 eyes (62.5%). Conjunctival and lid masses 
presented in 16 eyes (50%). Orbital involvement and requirement of exenteration in 10 eyes (31.5%) and 5 eyes(15.6%). 
All pathologies presented more in right eye.
Conclusion: We concluded that all patients of Xeroderma Pigmentosum are at high risk of developing ocular complications 
which can be fatal and decrease life span of patients, so they need frequent visits, dedicated follow-up, multiple surgeries, 
psychosocial care and proper referral.
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fibrosarcoma which can occur at the age of 4 years 
especially in exposed areas.5Clinically XP present with 
freckling and burns of skin, photophobia, bloodshot, 
cutaneous and ocular changes. Ocular problems occur in 
almost 80% of patients with xeroderma pigmentosum6. 
Conjunctiva and cornea are more prone to develop 
complications due to continuous exposure to UV light, 
absence of protective melanin, absence of keratin and 
speedy mitosis. The eye problems start with irritation, 
photophobia and conjunctival hyperemia (bloodshot) 
then solar lentigines appear on lids which later on 
might transform into malignant melanomas.5

 Skin burns and atrophy lead to non-healing 
skin ulcers, ectropion and symblephron. Frequent 
conjunctival inflammation, infections, ulcers and 
scarring may lead to entropion, shortening of fornices, 
pterygia, pannus of the cornea, corneal ulcers, corneal 
opacification, epitheliomas and tumors of lids, 
conjunctiva and cornea may occur.7,8 Carcinomas such 
as squamous cell carcinoma, basal cell carcinoma, 
malignant melanoma, sebaceous cell carcinoma and 
fibro-sarcoma are most frequently occurring tumors in 
xeroderma pigmentosum.5

All patients of Xeroderma  Pigmentosum are at 
high risk of developing ocular complications 

which can be fatal or may decrease the life span 
of patients. They need frequent visit, dedicated 
follow-up, multiple surgeries and  psychosocial 

care. 

METHODOLOGY
 We studied 32 eyes of 16 patients of XP from 
March 2014 to April 2015 in Institute of Ophthalmology, 
Mayo Hospital, Lahore. In this cross sectional 
study, all patients were recruited by non-probability 
purposive sampling technique after taking informed 
consent. Diagnosis was purely clinical by the help of 
dermatologist. Most of patients were already under care 
of dermatologist but now seeking ophthalmological 
advice. Complete ophthalmological examination of 
all patients was done by the help of torch, slit lamp, 
direct ophthalmoscope, indirect ophthalmoscope, 
retinoscope and sometimes by microscope. All data 
was put into preformed proforma and then analyzed. 
Any patient requiring ophthalmological manipulation 
was admitted and managed such as mass excision, lid 
release, lids formation, corneal conjunctival flaps and 
exenteration. Depending upon the condition of patients, 
clinical examination calls were sent to dermatologist, 
neurologist, paediatric physician and oncologist 
for management. All patients and their attendants 

were counseled properly to avoid patients from sun 
exposure, use of shading goggles, long sleeves, long 
pants, gloves, socks and caps. According to severity of 
problem, we classified all patients into mild, moderate 
and severe category.

Severity Clinical findings

Mild Light brown freckles on face

Moderate
Dark brown freckles on face, burning on exposed 
parts of the body
Photophobia

Severe
 erious dark brown freckles, burning on exposed/
unexposed parts of the body, cutaneous changes, 
ocular changes

RESULTS
 Data was collected in 32 eyes of 16 patients in 
outpatient department in point time at presentation. 
Age ranges from 3–60 years with median age of 20 
year with equal gender distribution. Youngest patient 
was 3 years old with sever ocular findings such as 
squamous cell carcinoma of left conjunctiva and basal 
cell carcinoma of left lid which were excise and biopsy 
proved the diagnosis. The eldest patient was 60 years 
old presented to us with basal cell carcinoma of both 
lateral canthi. All patients presented to us were under 
care of any dermatologist. Some patients were referred 
by dermatologist, while other came directly to seek 
ophthalmological advice.
 All patients (100%) had photophobia, irritation, 
watering, bloodshot, blepharitis, darkening of skin and 
skin freckles whilecorneal haziness due to scarring, 
pannus, telangiectasia, pterygia, edema and limbal 
masses encroaching cornea was found in 20 eyes 
(62.5%). Blister like papules which were excoriating, 
raised, brown to black in colour, mostly dry and non-
tender with different number were present on face and 
lids of all patients. Fibrous scarring and skin atrophy 
produced lid ectropion in 5(16%) lids. Some ulcerated 
and wet lesions were excised and biopsied with high 
suspicion of malignancy. Biopsy oflid masses proved 
malignancy in 16 eyes (50%), which were basal cell 
carcinomas in 10 eyes (62.5% of all masses), mixed basal 
and squamous cell carcinoma in 3 eyes (18.75%), purely 
squamous cell carcinoma in 2 eyes (12.5%) while one 
lesion was malignant melanoma. Excisional biopsy of 
conjunctival masses proved non-malignant lesions in 
some cases such as naevus, fibro vascular pterygia, 
pinguecula, symblepharon, and granulomas but 16 
eyes (50%) showed malignancy. We also considered the 
results of any previous biopsy which was taken and 
proved malignancy at the time of presentation or 
occurred during the period of study in follow-ups. 
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Malignant conjunctival lesions were present either in 
bulbar (69%) or palpebral conjunctiva (31%), out of 
which 15(94%) were squamous cell carcinomas and one 
was malignant melanoma. Orbital involvement by 
malignant lesions and requirement of exenteration was 
found in 10 eyes (31.5%) and 5 eyes (15.6%) respectively. 
All pathologies were present more frequently in right 
eyes as given below in table.

Data Summery

DISCUSSION
 Incidence of XP is approximately 1 in 250,000 
population.9 Exact pathogenesis is not fully known in 
all types but awell-established process of Nucleotide 
Excision Repair(NER) play an important role in removal 
and replacement of damaged DNA by ultraviolet 
radiation.10 After detection of DNA damage an open 
complex is formed with the help of different genes 
especially XPG, XPB and XPD. Subsequently, damaged 
DNA is removed with the help of XPG and XPF which 
encodes different endonucleases or components of 
endonucleases which are mediators of NER system.2 
NER is helped by almost eight genes XPA-XPG and 
XP dominant; defect of anyone can lead to XP with 
different frequency and severity.11

 Literature review shows that ocular abnormalities 
in XP occur in nearly 80% of patients.6 In a large study, 
Brooks BP et al showed that 91% patients with XP have 
at least one ocular abnormality but lesser percentage 
have multiple abnormalities.12 This data was collected 
from dermatology departments where almost all 
patients even with mild variety of XP without ocular 
abnormalities may present, but in ophthalmological 

department only those patients who are facing ocular 
problem present. So, our all patients (100%) were 
having ocular problems such asphotophobia, irritation, 
watering, bloodshot, darkening of skin and skin 
freckles.
 Brooks BP et al showed that corneal haziness due 
to neo-vascularization (pannus) and scarring occur in 
almost 60-70% of patients while lid ectropion occur in 
(25%) of all patients.12 These results are almost similar 
to our study which showed results of 64.5% and 31% 
respectively. Similarly Panday AN et al13 described 
that lid tumors and conjunctival tumors can occur in 
30% and 20% eyes, which is less frequent than our 
finding not only due to above given reason but also we 
considered the old biopsy reports or tumors occurring 
during the period of study in any follow-up visit. 
Delayed presentation with frequent complications 
is also affected by literacy rate,socioeconomic, 
psychosocial, availability of resources and counseling 
which are lacking in our society.
 In our study orbital involvement, mainly through 
medial canthus and lower fornix was found in 31.3% 
cases which is alarming figure and require proper and 
in time management. Frequent involvement of right 
eye with any complication is an unusual finding in 
our study. There is no previous data available except 
case reports regarding this finding so, require further 
evaluation in a large study. 
 XP is unavoidable and untreatable but prophylaxis 
against the disease or complications can be done by 
genetic counseling and U-V protection respectively. 
U-V radiation protection can be done by physical and 
chemical methods.11 Sunscreen chemicals such as para-
amino benzoic acid, benzophenones, avobenzone, 
PABA esters, salicylates, and cinnamates can protect 
from U-V Radiations but this protection is always 
partial, so physical methods should also be used in 
conjunction. Physical protection can be done by proper 
clothing (long sleeves, long pants, cap, goggles, gloves 
and socks) or special suits containing large particles, 
such as titanium dioxide, zinc oxide, red ferric oxide, talc, 
and kaolin. Studies have also shown some promising 
results of 5-Fluorouracil, oral retinoids, Vitamin D and 
topical DNA repair enzyme in decreasing the incidence 
of skin cancer in patients with XP.11

 Frequent visits to dermatologist, neurologist, 
psychiatrist, pediatrician and ophthalmologist, 
extensive target based counseling, proper and in-
time referral and immediate medical or surgical 
management of complications may play key role in 
reduction of complications and increase in average life 
span of patients with less morbidity.

Signs and 
symptoms Severity Total Right Left

MILD MOD SEVERE

Photophobia, 
irritation, 
watering, 
bloodshots, 
blepharitis, 
dark skin

4(12.5%) 20(62.5%) 8(25%) 32(100%) 16(50%) 16(50%)

Skin freckles 4(12.5%) 20(62.5%) 8(25%) 32(100%) 16(50%) 16(50%)

Conjunctival 
freckles 4(12.5%) 6(18.8%) 16(50%) 26(81.3%) 16(50%) 8(25%)

Corneal 
haziness 4(12.5%) 6(18.8%) 10(31.3%) 20(62.5%) 14(43.8%) 6(18.8%)

Ectropion 
lower lid 5(15.6%) 3(60%) 2(40%)

Conjunctival 
mass 
(Malignant)

20(62.5%) 12(37.5%) 8(25%)

Lid mass 
(Malignant) 16(50%) 10(31.3%) 6(18.8%)

Orbit 
involvement 10(31.3%) 8(25%) 2(6.25%)

Requirement 
of 
exenteration

5(15.6%) 3(60%) 2(40%)
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CONCLUSION
 We concluded that all patients of Xeroderma  
Pigmentosum are at high risk of developing ocular 
complications which can be fatal and decrease life 
span of patients, so they need frequent visit, dedicated 
follow-up, multiple surgeries, psychosocial care and 
proper referral.
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INTRODUCTION
 Phacomorphic glaucoma is an important ocular 
disease in developing Asian world with reported 
incidence of 3.91% of all cataract surgery. Phacomorphic 
Glaucoma is often associated with population of lower 
social economical class being affected due to lack of 
access to medical care    .1 Phacomorphic Glaucoma is 
caused by a mature and swollen cataract compressing 
on and compromising aqueous outflow resulting in 
secondary angle closure glaucoma.2 The resulting 
prolonged elevated IOP in turn leads to irreversible 
optic nerve damage and visual impairment.3,4

 Recognition of red flags in cataract is important 
in identifying patients who are at risk of developing 

complications like glaucoma. Lack of knowledge, 
regarding the nature and progression of cataract, 
concomitant chronic disease, old age and financial 
constraints are the primary reasons for patients delaying 
in seeking medical help.5 Phacomoprhic glaucoma is 
potential cause of visual impairment. Different studies 
have shown that the prevalence of phacomorphic 
glaucoma is variable. A 1998 study at Nepal has 
shown that 72% of cataract patients had phacomorphic 
glaucoma.6 The national cataract surgery registry of 
Malaysia reported that in 2004 out of 18392 cataract 
surgeries performed,118 patients had phacomorphic 
glaucoma.7 The visual acuity recovery in phacomorphic 
glaucoma depends upon duration and IOP level.
 Malik I Q study has shown that patients with 
early presentation and surgery had better visual acuity 
recovery as compared to late presentation.8 In the 
present scenario many ophthalmologists have worked 
with latest surgical techniques.9 But the modality of 
treatment in such type of glaucoma is lens extraction.  
Mode of treatment is extracapsular cataract extraction 
with IOL implantation.10,11 Whatever technique is used, 
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ABSTRACT
Objective: To find out visual acuity recovery after cataract extraction with Intraocular lens implantation in phacomorphic 
glaucoma.
Materials and Method: This retrospective study was conducted in KDA teaching Hospital Kohat from January 2009 
to December, 2013 with the objective to find out visual acuity recovery after cataract extraction with Intraocular lens 
implantation in phacomorphic glaucoma. In this study total 48 patients suffering from phacomorphic glaucoma with VA 
of PL positive or better were included. Informed consent was taken from all the patients. Preoperative IOP was checked 
with Perkins’ Tonometer.  Patients were examined with slit lamp. IOP was controlled with mannitol, carbonic anhydrase 
inhibitor and topical beta blocker when there was no contra-indication.  teroids were given topically to control inflammation. 
Visual acuity was checked. Antiglaucoma drugs and steroids were given for one week. All the patients were booked for 
the surgery. Biometry was done. After control of IOP and inflammation, extracapsular cataract extraction was done and 
intraocular lenses were implanted.  Visual acuity was checked after 1st post operative day one week one month and  best 
corrected visual acuity after two months  when stitches were removed. Total 48 patients comprising of 22(45.83%) male and 
26(54.16%) female were included in the study.
Result: At presentation preoperative Visual Acuity of counting finger was present in 9(18.75%) patients, hand movement 
in 29(60.41%) and perception of light in 10(20.83%) patients.  After two months of surgery best corrected Visual Acuity of 
6/18 – 6/24 was present in 11(22.91%) patients, 6/36 – 6/60 in 26(54.16%) patients, counting finger in 7(14.58%) patients 
and hand movement  in 4(8.33%) patients.
Conclusion: Cataract extraction after IOP control is the definitive treatment of phacomorphic glaucoma and visual acuity 
is improved.
Key words: Phacomorphic glaucoma, Visual acuity.
Abbreviation: Intraocular pressure (IOP), Intraocular lens (IOL), Visual Acuity (VA).
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the postoperative visual recovery  in these conditions 
remains guarded. In order to evaluate the visual 
outcome this study has been carried out.

Timely management of patients suffering 
from phacomorphic glaucoma can give good 
visual result, if the treatment is not delayed. 
Such patients should be made aware  of the 
significance  of early surgical interference. 

MATERIALS AND METHOD
 This retrospective study was conducted in DHQ 
Teaching Hospital KDA Kohat from January 2009 to 
December 2013 with the objective to find out visual 
acuity recovery after cataract extraction with IOL 
implantation in Phacomorphic glaucoma. Informed 
consent was taken from all the patients. Proper 
proforma was made for documentation of patients.  
Patients suffering from phacomorphic glaucoma were 
included in the study. Visual acuity was checked. 
IOP was recorded with Perkin’s tonometer. Slit lamp 
examination was done of all the patients. Mannitol, 
carbonic anhydrase inhibitor and topical anti-glaucoma  
drugs were used to control IOP and topical steroids 
were given to control inflammation. Total 48 patients 
comprising of 22(45.83%) were male and 26(54.16%) 
female were included in the study with age range of 
60 – 78 years (Table I).
 Regarding presentation time 27(56.25%) had 
presentation time of 0 -3 days, 15(31.25%) patients were 
in 4 -7 days time and 6(12.5%) presented in 8 – 14 days 
(Table-II). Preoperative visual acuity was analyzed. 
9(18.75%) patients had VA of CF, 29(60.41%) had VA 
of HM+ and 10(20.83%) patients VA of PL+ (Table-III). 
PL negative patients were excluded from the study. 
After control of IOP and inflammation with in one 
week, all the patients were operated  with conventional 
extracapsular cataract extraction. IOL were implanted 
in posterior chamber.  All the surgeries were uneventful. 
The patients were put on topical steroid + antibiotic 
drop for 4 weeks. No antiglaucoma drugs were advised 
after surgery. Visual acuity was checked on 1st post 
operative day, 1st week, 1st month and best corrected 
VA after two months when stitches were removed.
 On 1st postoperative day, 27(56.25%) patients had 
VA of 6/36 – 6/60, 14(29.16%) patients had VA of CF 
and 7 (14.58%) patients had VA of HM (Table-IV). On 1st 
postoperative week 2(4.16%)patients had VA of 6/18-
6/24,32(66.66%) had VA of6/36-6/60,9(18.75%)had VA 
of CF and 5(10.41%)patients had  VA of HM.(Table V).
 After 1st month, 5(10.41%) patients had VA of 6/18 
– 6/24 , 30(62.50%) patients had VA of 6/36 – 6/60, 

9(18.75%) had VA of CF and 4(8.33%) patients had  
VA of HM+. (Table VI) After 2 months, best corrected 
VA of 6/18 – 6/24 was present in 11(22.91%) patients, 
6/36 – 6/60  in 26(54.16%), CF in 7(14.58%) and HM in 
4(8.33%) patients (Table-VII).

Table-I Gender distribution:

Gender No of patients Percentage

Male 22 45.83

Female 26 54.16

Table-II Duration of presentation of patients

Duration No of patients Percentage

0-3 days 27 56.25

4-7days 15 31.25

8-14 days 6 12.5

Table-III VA at presentation

VA No of patients Percentage

6/6 – 6/12 0 0

6/18 – 6/24 0 0

6/36 – 6/60 0 0 

CF 09 18.75

HM 29 60.41

PL 10 20.83

Table-IV  howing VA after 1st postoperative day

VA No of patients Percentage

6/6-6/12 0 0

6/18 – 6/24 0 0

6/36 – 6/60 27 56.25

CF 14 29.16

HM 7 14.58

Table-V  howing VA after one week

VA No of patients Percentage

6/6-6/12 0 0

6/18 – 6/24 2 4.16

6/36 – 6/60 32 66.66

CF 9 18.75

HM 5 10.41

Table-VI  howing VA after one month

VA No of patients Percentage

6/6-6/12 0 0
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6/18 – 6/24 5 10.41

6/36 – 6/60 30 62.50

CF 9 18.75

HM 4 8.33

Table-VII Best corrected VA after 2 months

VA No of patients Percentage

6/6-6/12 0 0

6/18 – 6/24 11 22.91

6/36 – 6/60 26 54.16

CF 7 14.58

HM 4 8.33

DISCUSSION
 The present carried out study results demonstrate 
that phacomorphic glaucoma is more common and if 
the patients seek medical treatment soon after the onset 
of symptoms, the post operative visual outcome will 
be better. Late medical intervention will worsen the 
results. These findings are comparable with results of 
other national and international studies. The number 
of female patients are more in our study. Female 
preponderance was more probably due to shallow 
anterior chamber.  This is identical to studies of Prajan 
et al and Sunha A.12,13 In our study best corrected visual 
acuity after two months was 6/18 – 6/24 in 22.9% 
patients, 6/36 – 6/60 in 54.16% CF in 14.58% while 
HM in 8.33%. which is comparable to study of Gupta 
P et al.14.Visual outcome in phacomorphic glaucoma is 
dependent on timely management.15

 A study has shown that in 54% of eyes with 
duration less than one week of attack, recovery of VA 
was 6/12 or better where as 32% of eyes recover this 
VA if duration of attack lasted up to two weeks and 
after 3 weeks recovery of vision was light perception or 
hand movement only.16 Singh M et al have shown visual 
acuity recovery in phacomorphic glaucoma of 6/12 or 
better in 61% patients which is better than our study.17 
Kothari R, Tathe S, et al have shown visual acuity 
outcome in phacomorphic glaucoma  in 42% patients 
to be 6/60 or worse.18 Rejal AP, Karki DB have revealed 
visual acuity of 6/12 – 6/60 in 45% of patients which 
is nearly comparable to our study.19 R Ramakishanan, 
et al have demonstrated visual acuity of 6/12 in most 
of the patients suffering from phacomorphic  glaucoma  
which is better than our study.20 AMR Khafagy have 
reported visual acuity in phacomorphic glaucoma of 
6/12 or better in all patients.21 Variations in results in 
different studies are mainly due to time and duration 

of presentation and time of  medical and surgical 
intervention.
CONCLUSION
 Based on the results of our study and other national 
and international studies and references and discussion, 
it is being concluded that timely management of 
patients suffering from phacomorphic glaucoma can 
still give good visual outcome if the treatment is not 
delayed. People awareness programs should be carried 
out on print and electronic media regarding this serious 
disorder.
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INTRODUCTION
 Cirrhosis is the end stage of every chronic liver 
disease, resulting in formation of fibrous tissue, 
disorganization of liver architecture, and nodule 
formation, which interferes with liver function and 
results in portal hypertension. Portal hypertension 
is associated with development of a hyperdynamic 
circulation and complications such as ascites, hepatic 
encephalopathy, and oesophago-gastric varices. 
Patients with cirrhosis and gastro-oesophageal varices 
have a hepatic venous pressure gradient during 
haemodynamic catheterization of at least 10–12mmHg.1 
 Ascites is the pathologic accumulation of fluid in 
the peritoneal cavity. Approximately 85% of patients 
with ascites have cirrhosis, and the remaining 15% 

have a nonhepatic causes of fluid retention. Portal 
hypertension plays central role in the development of 
the ascites because of the increase in the pressure in the 
portal circulation. Hypoalbuminemia and low oncotic 
pressure also contribute to the development of ascites.
Ascites only occurs when portal hypertension has 
developed.2 The development of ascites is associated 
with a poor prognosis and impaired quality of life in 
patients with cirrhosis.3

 Esophageal varices are a direct consequence of 
portal hypertension that in cirrhosis  results from 
both increased resistance to portal flow and increased 
portal venous blood inflow. Increased resistance 
is both structural (distortion of liver vascular 
architecture by fibrosis and regenerative nodules) 
and dynamic (increased hepatic vascular tone due to 
endothelial dysfunction and decreased nitric oxide 
bioavailability).4 variceal hemorrhage is a lethal 
complication of cirrhosis. Variceal hemorrhage is a 
leading cause of morbidity and mortality in cirrhosis, in 
patients in whom clinical decompensation (i.e., ascites, 
encephalopathy, a previous episode of hemorrhage, or 
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ABSTRACT
Objective: To determine the frequency of esophageal varices in cirrhotic patients with ascites with no upper gastrointestinal 
bleeding. Esophageal varices are a direct consequence of portal hypertension that in cirrhosis  results from both increased 
resistance to portal flow and increased portal venous blood inflow.  creening esophago-gastroduodenoscopy (EGD) for the 
diagnosis of esophageal and gastric varices is recommended when the diagnosis of cirrhosis is made particularly in those 
with decompensated status.
Study design: Descriptive case series. 
Duration: The duration of study was six months after approval of synopsis.
Settings: Department of Gastroenterology and Hepatology Hayatabad Medical Complex Peshawar.
Material & Methods: This study was conducted at Gastroenterology and Hepatology Department, Hayatabad Medical 
Complex, Peshawar. Duration of study was 6 months in which a total of 196 patients were observed while keeping 85%1 
proportion of esophageal varices among patients with liver cirrhosis with ascites (child pugh class C), 95% confidence in-
terval and 5% margin of error using WHO sample size calculations.  More over this was a cross-sectional study in which a  
consecutive (non-probability) sampling technique was used. 
Results: In this study mean age was 52 years with standard deviation ± 1.26.  Forty eight percent patients were male 52% 
patients were female.  Esophageal varices were found in 85% patients while 15% patients didn’t had esophageal varices. 
Conclusion:  Gastroesophageal varices and portal hypertensive gastropathy are the most common and well known endo-
scopic findings in cirrhotic patients with Ascites.  ubstantial number of cirrhotic patients do bleed from variceal lesions seen 
in emergency department. For proper medical and/or Endoscopic treatment of varices in these patients these lesions needs 
to be identified. Upper GI endoscopy (EGD) remains the diagnostic procedure of choice for identification of the varices and 
helps in variceal management as well. The emphasis should be put on early and thorough endoscopic examinations aimed 
at proper diagnosis and therapy.
Key Words: Cirrhosis liver. Portal hypertension. Varices. Ascites.
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jaundice) has alreadydeveloped.5  Screening esophago-
gastroduodeno-scopy  (EGD) for the diagnosis of 
esophageal and gastric varices is recommended when 
the diagnosis of cirrhosis is made particularly in those 
with decompensated  status.1,6 Esophageal varices are 
present at diagnosis in approximately 50% of cirrhotic 
patients, being more common in Child-Pugh class C 
patients compared to Child-Pugh class A patients (85% 
versus 40% respectively).1

  In patients with medium or large varices, either 
nonselective beta-blockers or endoscopic variceal  
ligation can be used, since a meta-analysis of high-
quality, randomized, controlled trials has shown 
equivalent efficacy and no differences in survival.7,8 The 
rate of variceal bleeding is approximately 10 to 30% per 
year.9 Acute upper gastrointestinal bleeding is the most 
common emergency dealt with by Gastroenterologist 
10,11 Rates of morbidity and mortality are 10% to 12 % 
and 8% to 10%, respectively, and they have remained 
fairly constant during the past 40 years.11,12

Operational definitions:
Cirrhosis Liver: Cirrhosis liver is a disease in which 
there is diffuse destruction of hepatic parenchyma 
and its replacement with collagenous scar tissue and 
regenerating nodules with disruption of the normal 
hepatic lobular and vascular architecture on ultrasound.
Esophageal varices: Expanded blood vessels of any 
size and number in esophagus detected on upper GI 
endoscopy.
Ascites: It refers to the accumulation of excessive 
volumes of fluid within the peritoneal cavity and 
is detected clinically and confirmed on ultrasound 
examination. 

Gastroesophageal varices and portal hyperten-
sive gastropathy are the most common endo-

scopic findings in cirrhotic patients with ascites. 
Substantial number of patients do bleed from 
variceal lesions which needs to be identified. 
Upper GI endoscopy(EGD) remains the diag-
nostic procedure of choice for identification of 
the varices and helps in management as well. 

The emphasis should be put on early and thor-
ough endoscopic examinations aimed for proper 

diagnosis and therapy.

MATERIAL AND METHOD 
Settings: Department of Gastroenterology and 
Hepatology PGMI Hayatabad Medical Complex, 
Peshawar.
Duration: 6 months (September 2012 to March 2013).
Sample Technique: Consecutive (non-probability)

Sample size: Sample size was 196 keeping 85%1 
proportion of esophageal varices among patients with 
liver cirrhosis with ascites (child pugh class C), 95% 
confidence interval and 5% margin of error using WHO 
sample size calculations. 
Study Design: Cross-sectional study.
SAMPLE SELECTION
Inclusion criteria: 
• All Cirrhotic patients with ascites above 35 years 

of age with no upper GI bleeding.
• Either gender 

Exclusion criteria:
1. Patients with  history of variceal bleeding.
2. Patients in hepatic encephalopathy.

These may act as confounders and if included will 
introduce bias in the study results.

Data Collection Procedure After approval from 
hospital ethical committee, patients with cirrhosis of  
liver having ascites were seen in OPD or emergency 
fulfilling the inclusion criteria was enrolled for the study. 
Appropriate investigations like, Serum albumin, PT/
INR, LFTs, Imaging study like ultrasound and upper 
GI endoscopy were undertaken. Each patient was kept 
empty stomach for at least 6 hours before endoscopy 
and written informed consent was taken for Upper GI 
Endoscopy to detect esophageal varices. Strictly the 
exclusion criteria was followed to control counfounders 
and bias in study result. All the endoscopies were done 
by experienced gastroenterologist and information was 
recorded in proforma.
Data analysis: All the analysis was done in SPSS version 
10. Mean + SD was calculated for numerical variables 
like age. Frequency and percentages were calculated 
for categorical variables like gender and esophageal 
varices. Esophageal varices was stratified among age 
and gender to see the effect modifications. All results 
were presented as tables and graphs.
RESULTS:
 This study was conducted at Gastroenterology 
Department, Hayatabad Medical Complex, Peshawar. 
Duration of the study was 6 months in which a total 
of 196 patients were observed to find the frequency of 
esophageal varices in cirrhotic patients with ascites and 
no upper gastrointestinal bleeding;  the results were 
analyzed as:  
 Age distribution among 196 patients as n= 41(21%) 
patients were in age range 35-40 years, n= 65(33%) 
patients were in age group of 41-50 years, n= 90(46%) 
patients were in age range 51-60 years. Mean age was 
52 years with standard deviation ± 1.26. (as shown in 
Table No 1) 
 Gender distribution among 196 patients was 
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analyzed as n= 94(48%) patients were male while n= 
102(52%) patients were female. (as shown in Table No 
2). Frequency of esophageal varices among 196 patients 
was analyzed as n= 167(85%) patients had esophageal 
varices while n=29(15%) patients devoid of esophageal 
varices. (as shown in Table No 3). Association of 
esophageal varices in age group was analyzed as 
among 167 patients with esophageal varices, 23 patients 
were in age range 35-40 years, 56 patients were in age 
ranged 41-50 years and 88 patients were in age range 
51-60 years. (as shown in Table No 4).  Association of 
esophageal varices in gender distribution was analyzed 
as among 167 patients with esophageal varices, 78 
patients were male while 89 patients were female. (as 
shown in Table No 5).

TABLE NO 1. Age distribution  (N=196)
AGE 

DISTRIBUTION
FREQUENCY PERCENTAGE

35-40 years 41 21%

41-50 years 65 33%

51-60 years 90 46%

Total 196 100%

Mean age was 52 years with standard deviation ± 1.26

TABLE NO 2. Gender Distribution  (N=196)
GENDER 

DISTRIBUTION
FREQUENCY PERCENTAGE

Male 94 48%

Female 102 52%

Total 196 100%

TABLE NO 3. Frequency Of Esophageal Varices (N=196)

FREQUENCY OF 
ESOPHAGEAL 

VARICES 
FREQUENCY PERCENTAGE

Yes 167 85%

No  29 15%

Total 196 100%

TABLE NO 4. Association of Esophageal Varices with Age 
Distribution  (N=196)

ESOPHAGEAL VARI-
CES / AGE GROUP

35-40 
years

41-50 
years

51-60 
years

Total

Yes 23 56 88 167

No 18 9 2 29

Total 41 65 90 196

Chi Square test was applied in which P value was 0.001

TABLE NO 5. Association of esophageal varices with gender 
distribution  (N=196)

ESOPHAGEAL 
VARICES / GENDER

Male Female Total

Yes 78 89 167

No 16 13 29

Total 94 102 196

Chi Square test was applied in which P value was 0.001
DISCUSSION
 Upper gastrointestinal bleeding is one of the 
life threatening complications in patients with liver 
cirrhosis. In USA alone it is responsible for over 
250000–300000 hospital admissions each year.13 
Upper gastrointestinal bleeding is from a source between 
the pharynx and the ligament of Treitz, characterised 
by hemetemesis (vomiting up blood) and melena (tarry stool 
containing altered blood). Gastrointestinal endoscopy 
remains the diagnostic and therapeutic procedure of 
choice for UGI bleeding. The epidemiology of various 
causes of upper G.I. bleeding has been changing in 
recent years14. Variations in disease pattern from time 
to time require the need for periodic studies to define 
the changing etiological distribution for continuous 
medical education and learning.
 Portal hypertension is a progressive complication 
of cirrhosis. The importance of portal hypertensive 
syndrome is defined by the frequency and severity 
of its complications, including upper gastrointestinal 
bleeding from ruptured gastroesophageal varices. 
Variceal bleeding is the last step of a chain of events 
initiated by an increase in portal pressure, followed 
by the development and progressive dilation of 
varices until these finally rupture and bleed. Most of 
the upper GI bleeding episodes in cirrhotic patients 
are attributed to gastroesophageal varices and portal 
hypertensive gastropathy which arise by virtue of 
portal hypertension.15

 Gastroesophageal varices are the most relevant 
portosystemic collaterals because their rupture 
results in variceal hemorrhage, the most common 
lethal complication of cirrhosis. Varices and variceal 
hemorrhage are the complications of cirrhosis that 
result most directly from portal hypertension. Patients 
without varices develop them at a rate of 8% per year 
and esophageal varices are seen in 30-80% of cirrhotic 
patients.16 In our study esophageal varices were the 
most common endoscopic finding seen in 77.1% of 
patients with almost equal distribution among male 
and female patients.
 Gastric varices are less prevalent than esophageal 
varices and are present in 5%-33% of patients with 
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portal hypertension and  reported incidence of bleeding  
about 25% in 2 years17 of our patients were found to 
have gastric varices (12.3%).
Portal hypertensive gastropathy can be a common 
source of bleeding in cirrhotic patients. Its prevalence 
among portal hypertensive patients ranges from 7% to 
41%18. In the largest study on the natural history of PHG, 
the overall prevalence of this condition in patients with 
cirrhosis was 80 %17,18. PHG, and was the second most 
common endoscopic finding after esophageal varices in 
our study as  seen in 50.6% of patients.
 Patients with liver cirrhosis do not only bleed 
from varices, but also bleed from other non-variceal 
lesions seen in the general population like peptic ulcer 
disease, gastro-dudenal erosions, AV malformations 
etc. Identification of these lesions is important for 
proper management of bleeding in these patients as 
the therapy of gastroesophageal varices differs from 
those of non- variceal lesions. Early endoscopy has 
remarkably improved the rate of accurate diagnosis in 
gastrointestinal haemorrhage and has replaced other 
diagnostic measures, including radiography.
 Our study shows that the incidence of esophageal 
varices was 85% in cirrhotic patients with ascites and  no 
upper gastrointestinal bleeding. More over esophageal 
varices were common in all age groups, both male 
and female patients but more common in old age 
patients. Similar results were found in another study 
done by done by Tsao GG et al1 in which frequency of 
esophageal varices was 85% in cirrhotic patients with 
ascites and  no upper gastrointestinal bleeding and the 
incidence of esophageal varices was common in all age 
groups, both male and female patients. Nasir N,19 had 
quoted similar results as the frequency of esophageal 
varices was 80% in cirrhotic patients with ascites yet 
no upper gastrointestinal bleeding and the incidence of 
esophageal varices was common in all age groups, both 
male and female patients.
 Similar observation were found in another study 
done by Franchis R20 in which esophageal varices was 
found in 87% in cirrhotic patients with ascites with no 
upper gastrointestinal bleeding and the incidence of 
esophageal varices was common in all age groups, both 
male and female patients.
 Gastroduodenal ulcers and erosions are 
particularly frequent in cirrhotic patients, but their 
precise cause is unclear. However, the postulation that 
portal hypertensive mucosa is relatively ischemic and 
is liable to noxious injury may explain the association 
of such lesions5. It may also be explained by the effect of 
portal hypertension that causes spleenic congestion and 
alters normal reparative processes of gastroduodenal 

mucosa.
CONCLUSION
 Gastroesophageal varices and portal hypertensive 
gastropathy are the most common and well known 
endoscopic findings in cirrhotic patients with ascites. 
Substantial number of cirrhotic patients do bleed from 
variceal lesions seen in emergency department. For 
proper medical and/or endoscopic treatment as varices 
in these patients,  these lesions needs to be identified. 
Upper GI endoscopy (EGD) remains the diagnostic 
procedure of choice for identification of the varices and 
helps in variceal management as well. The emphasis 
should be put on early and thorough endoscopic 
examinations aimed at proper diagnosis and therapy.
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ORIGINAL ARTICLE

INTRODUCTION
 Tuberculosis is a very old disease caused by My-
cobacterium Tuberculous a gram positive bacillus. 
Tuberculosis has caused heavy losses to mankind for 
centuries. In this modern space age, despite great ad-
vances in the field of medical sciences, this disease is 
still-hunting human civilization.1,2

 Mostly third world countries suffered due to 
T.B where lack of education, poverty and inadequate 
health facilities have made an already grim situation 
worse.3 
 The incidence had only slightly diminished in the 
developing countries while at the same time their pop-
ulation had considerably increased. The tragic factor 
of Acquired Immunodeficiency Syndrome being  pan-
demic has resulted in an explosion of tuberculosis in a 
number of countries,  adding fuel to fire.4

 T.B is prevalent in many different forms and ab-
dominal T.B is not rare in Pakistan. The incidence  of 
abdominal T.B have increased many folds due to the 
influx of Afghan refugees for the last 25 years.5 While 

dealing with a patient having chronic abdominal symp-
toms, abdominal tuberculosis should definitely come at 
the top of the list of differential diagnosis. Unfortunate-
ly many patients of abdominal T.B get complications 
because of the negligence and difficulty in diagnosing 
this disease which is still largely diagnosed on the op-
erating table.3  Patients commonly present with symp-
toms ranges from  anorexia , weight loss ,low grade py-
rexia  mostly evening time , pallor and pain, vomiting 
and distension with or without intestinal obstruction, 
peritonitis and chronic ill health.6

 While the incidence of Abdominal T.B still seems 
high in our part of the world. The developed western 
nations, which until a few years ago, were largely con-
sidered to be free of this disease, are again experiencing 
a revival of this disease due to increasing migrations of 
people from areas of high prevalence and Acquired Im-
munodeficiency Syndrome epidemic which is decreas-
ing resistance to the disease.7,8

 Because of the more efficient steps being taken to 
control the disease, the incidence of abdominal T.B in 
western countries is still much less as compared to the 
third world countries. These include use of pasteurized 
milk, eradication of infected cattle and better health ed-
ucation measures which are still not widely practiced in 
our country.8,9

Abdominal tuberculosis is widely prevalent in 
our society due to poverty and lack of aware-
ness. It is a disease of young people affecting 
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Objective: To describe the pattern of abdominal tuberculosis with which patients present in surgical department.
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male and female almost equally and usually in 
3rd decade. Its vague, non- specific symptoms 
and delay in early diagnosis make this cur-

able medical problem, a surgical emergency. 

METHODOLOGY
 This study was conducted in Surgical  Unit of 
Hayatabad Medical Complex Peshawar from  March 
2012 to March 2014 .In this descriptive study a total of 
40 patients of abdominal tuberculosis were admitted in 
surgical department  through emergency and outpa-
tient department. This study included all those patients 
above 12 years of age, who were operated and later 
confirmed to have abdominal tuberculosis on histo-
logic or bacteriologic examination of the specimens ob-
tained during operation. Less then ten year age group 
was not included in this group. Patients referred from 
other units were also included in the study. A profor-
ma containing all the variables according to objectives 
were constructed.
 Those patients who presented in the casualty 
department as acute emergency were evaluated and 
preoperative diagnostic work up consisted of history 
taking, general and systemic examination and investi-
gations .On the basis of symptoms and signs, patients 
were divided into two groups: 
1. Obstructed: Those patients presenting with main 

symptoms of pain, vomiting and distension with 
clinical  signs of intestinal obstruction with or 
without peritonitis.

2. Non-obstructed: Those patients presenting with 
chronic ill health, abdominal pain with or without 
distension but without signs of intestinal obstruc-
tion. 

 Tissue for biopsy was obtained from different sites 
depending on the site of involvement, like gut, perito-
neum, omentum and mesenteric lymph nodes. Part of it 
was preserved and sent for acid fast bacilli staining and 
part of it was preserved and sent for histological dem-
onstration of tuberculous granulomas. Patients who 
were received in the outpatient department as ‘cold’ 
cases, underwent more thorough diagnostic work up 
before surgery and the spectrum of investigations was 
extended to include procedures like Mantoux’s test, 
sputum examination for acid fast bacilli, ascitic fluid 
analysis , ultrasound examination and barium studies. 
A definite diagnosis was established through biopsy in 
all the patients. All data analyses were performed using 
the SPSS program (version 11.5).
RESULTS
 Out of 40 cases, 21 (52.5%) were males and 19 
(47.5%) were females. The male to female ratio was 

1.1:1. 30 (75%) cases were received and admitted 
through the casualty department while 7 (17.5%) cases 
admitted through OPD, 3 (7.5%) cases were first re-
ceived and managed by other units and later referred 
to the surgical team.30 (75%) cases were operated in the 
emergency operation theatre, while 10 (25%) patients 
were explored electively in the main operation theatre.
 Age group most commonly affected was 21-30 
years ,16 (40%) . The 10-20 years age group included 10 
(25%) . The minimum age recorded was 12 years and 
the maximum age recorded was 70 years. Mean age at 
the time of presentation was 32.3 years. Three (7.5%) 
patients had past history of affliction with pulmonary 
TB. 37 (92.5%) were Pakistani nationals, while 3 (7.5%) 
patients were Afghan refugees. Most of patients be-
longed to the periphery of Peshawar city while the 3 
Afghan refugees were living in a local refugee camps. 
Six (18%) patients belonged to middle social class while 
the rest (82%) had a lower social background. 18 (45%) 
patients were having average living conditions, while 
the remaining patients (55%) were living in unhygienic 
and poor conditions.  Abdominal Pain was the main 
symptom presented in all 40 (100%) cases, although 
its severity and character was variable. In 14 (35%) pa-
tients, it was acute in onset while in 19 (47.5%) patients; 
it was sub-acute with a waxing and waning character. 
In 7 (17.5%) patients, it was chronic and insidious in 
nature. 
 Pain was of colicky character and diffuses in na-
ture in 22 (55%) patients who had acute or sub-acute 
obstruction, while it was reported to be vague and dull 
or gripping in character in 18 (45%) patients without 
obstruction. In 12 (30%) patients, pain was localized to 
one area of the abdomen. Ten (25%) patients presented 
with pain in the right iliac fossa. While 1 (2.5%) patient 
experienced pain in the right upper abdomen.
 Vomiting was another common symptom present with 
variable intensity in 31 (77.5%) patients. It was pro-
nounced in 21 (52.5%) patients with obstruction, while 
it was also reported in 10 (25%) cases that were not ob-
structed.
 Constipation lasting for more than 48 hours was 
reported in 12 (30%) patients with obstruction, but in 
only 1 (2.5%) case without obstruction. Distension of 
the abdomen with acute or sub-acute onset was ex-
perienced by 20 (50%) patients who had intestinal ob-
struction. In 4 (10%) patients without obstruction, it 
was of chronic and progressive nature. Loose motions 
with  frequency of more than 3/day were reported in 3 
(7.5%) cases in the obstructed group and in 2 (5%) pa-
tients in the non-obstructed group. Alternating consti-
pation and diarrhea was a feature in 2 (5%) patients, 
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both belonging to obstructed group. Chronic cough 
with duration of more than one month was reported 
in 7 (17.5%) patients, one patient had an experience of 
haemoptysis as well. Fever was reported in 18 (45%) 
patients in both the groups, ranging in duration from 
2 days to 6 months. There was accompanying night 
sweats in 5 (12.5%) patients. Anorexia, weight loss, 
malaise and pallor was common in majority of the pa-
tients, present in 35 (87.5%), 27 (67.5%), 31 (77.5%) and 
23 (57.5%) cases respectively.
 Out of 40 patients received in the surgical depart-
ment, 8 (20%) patients were received in a moribund 
state. 4 (10%) patients were severely dehydrated and 3 
(7.5%) patients were in a state of shock. Twenty (50%) 
patients were clinically anemic. In one (2.5%) patients, 
there were palpable cervical lymph nodes. A tender 
abdomen was the leading sign, present in 19 (47.5%) 
patients with obstruction, while 14 (35%) patients in the 
non-obstructed group exhibited some degree of tender-
ness. Abdominal rigidity was present in 10 (25%) pa-
tients with obstruction, While 2 (5%) patients showed 
this sign in the non-obstructed group. Abdominal 
distension was obviously present in 20 (50%) patients 
with intestinal obstruction. Four (10%) patients with-
out obstruction also showed some distension of the 
abdomen. Visible loops were seen in 10 (25%) patients 
who had obstructed intestine. Three (7.5%) of them also 
showed visible peristalsis. None of the patient in the 
non-obstructed group showed either visible loops or 
peristalsis. A distinct abdominal mass was observed 
in 6 (15%) patients, out of which 5 were located in the 
right iliac fossa while in one case a mass was palpable 
in lower central abdomen. Signs of ascites (fluid thrill 
and shifting dullness) were present in one (2.5%) case 
with obstruction while 5 (12.5%) non obstructed pa-
tients showed signs of ascites Fig (1).

Table 1. Common presenting symptoms
of abdominal tuberculosis

 YMPTOM  PERCENTAGE OF PATIENT 
Weight loss 67.5
Anorexia 87.5
Nausea or vomiting 77.5
Abdominal distention 05
Fever 45
Constipation 30
Abdominal Pain 100
Night swear 12.5
Chronic cough 17.5

DISCUSSION
 Abdominal tuberculosis from the beginning has 
been a global problem. AIDS, which has become an 
epidemic in many western and some third world coun-

tries, is greatly contributing to the increase in its preva-
lence. Abdominal tuberculosis is said to be a disease of 
young adults. Mean age in this  study was 32.3 years 
and most studies indicate that this disease most com-
monly  occurs in the 3rd decade10, and certainly this 
was the  finding in our study as the most common age 
group affected was 21-30 years. 
 Males slightly predominated the females in this 
study 52.5%. This observation is quite different from 
other local studies in which a female predominance has 
been observed i.e., 65.6%.11 It has been reported from 
many studies that the disease is more common in males 
in the western countries while in the developing coun-
tries, the women assume a nursing role among infected 
family members. In our study, most patients belonged 
to a lower middle class (82%). In fact tuberculosis is 
widely regarded to be a disease prevalent in regions 
lacking basic living facilities, proper nutrition and hav-
ing neglected hygiene.11,12  
 In this study, local patients outnumbered  Afghan 
refugees by 37 to 3. A recent national study has suggest-
ed an increase in the incidence of abdominal tuberculo-
sis following the influx of Afghan refugees13. Most of 
the patients presented as acute emergency (77%). This 
is a similar finding to some local studies in which 83%14  
and 76%15 of cases presented as emergency. Most inves-
tigators have found symptoms and signs of abdominal 
tuberculosis non-specific, vague and variable16 which 
do not appear in a patho-gonomic syndrome.  Abdomi-
nal pain is the commonest first observed symptom that  
was the predominant and most common symptom oc-
curring in all patients. Large series have shown this 
to be the common first observed symptom, occurring 
in 74%17 to 96%6,18 of patients. Nausea and vomiting 
was another commonly experienced symptom (77.5%) 
which like pain was pronounced in patients with ob-
struction. This is similar to another local study in which 
73.5% patients experienced it.19

 Constipation (32.5%) was especially reported in 
cases with obstruction while a change in bowel habits 
like diarrhea or alternating diarrhea and constipation 
(5%) was reported far less frequently. Some studies 
state this feature to occur rather more frequently.20 A 
distinct abdominal mass was observed in 12.5% pa-
tients, out of which 80% were located in the right iliac 
fossa. One patient, who presented to a gynecologist 
with a mass in the lower abdomen, was clinically di-
agnosed as a case of ovarian cyst. The presence of mass 
has been reported with varying frequencies of 25%11, 
13%21, 19%22, and 72%.23

 A doughy abdomen which according to some 
authors is characteristic of plastic type of tuberculous 
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peritonitis was not found in any case in this study. Oth-
er authors have also found it to occur far less frequently 
4.8%18  and 9%.21 Abdominal distension was present in 
24 (60%) patients in our study but in some other local 
studies it was seen in 50%15 and 88.8%.19

CONCLUSIONS
 We concluded from this study that abdominal tu-
berculosis is still common in our country. This disease 
affects younger people usually in 3rd decade. This is a 
disease affecting poor or lower middle class people. 
Males and female are affected almost equally and pa-
tients are presented usually in acute emergency due to 
its non specific and vague signs and symptoms.
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INTRODUCTION
 Plantar fasciitis is the most common cause of 
inferior heel pain.1  Musculoskeletal disorder primarily 
affecting the fascial enthesis.2 In the United States affects 
approximately 2 million people annually and affects as 
much as 11-15% of the population over the course of 
a lifetime.3 The condition affects active and sedentary 
adults of all ages.4 But peaks in people between the 
ages of 40 to 60 years.5 Male and females are equally 
affected.6

 The plantar fascia  proximally has  attachment to 
the calcaneum. It has a triangular shape and develops 
from the medial process of the calcaneal tuberosity, 
and distally  attached at the forefoot onto the plantar 
skin, the base of proximal phalanges (via plantar plate), 
the metatarsophalangeal (MTP) joints via the collateral 
ligaments and deep transverse metatarsal ligaments.7

Despite the high prevalence of PF, information 
about its pathogenesis is still limited. The fascia 
is usually markedly thickened and gritty. These 
pathologic changes are more consistent with fasciosis 

(degenerative process) than fasciitis (inflammatory 
process). Histologic findings also support the thesis that 
“plantar fasciitis” is a degenerative fasciosis without 
inflammation, not a fasciitis.8 
 PF has been associated with obesity, middle age, 
and biomechanical abnormalities in the foot, such as 
tight Achilles tendon causing reduced dorsiflexion, 
pes cavus, pes planus9,10 and  proximal leg muscles 
pathology.11 Some authors have related calcaneal spur 
to PF12 while other has doubted it.13

 Severe heel pain upon initial weight bearing in 
the morning or after prolonged periods of inactivity 
is pathognomonic for PF.14 Initially the pain presents 
diffusely, but over time it localizes to the area of the 
medial calcaneal tubercle. Pain typically subsides 
with activity but may return with prolonged weight 
bearing.15 The most common examination finding in 
PF is pain at the medial calcaneal tubercle, which may 
be exacerbated with passive ankle dorsiflexion or first 
digit extension.16 Ultrasound accurately diagnoses 
plantar fasciitis. Plantar fascia thickness of more than 
4.0 mm is diagnostic of PF.17 Additionally, a decrease 
in plantar fascia thickness correlates with a decrease in 
pain levels, and thus ultrasound can aid in monitoring 
treatment progress.18

 Many nonsurgical treatment modalities have 
been used in managing the disorder, including rest, 
massage, nonsteroidal anti-inflammatory drugs, night 
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ABSTRACT
Background: Planter fasciitis is a painful musculoskeletal condition. Autologous blood injection, one of the conservative 
treatments, provides the necessary cellular and biological mediators to induce a healing process.
Objective: To determine the effectiveness of autologous blood injection in patients with planter fasciitis.
Material and Methods: This descriptive cross sectional study was carried out at Department of Orthopedics   Trauma, 
Town Teaching Hospital, Peshawar, from June, 2014 to March , 2015 recruiting 54 patients from OPD. In patients with plan-
tar fasciitis, 2 ml of autologous blood mixed with 2ml of Xylocaine 2% were infiltrated in the planter fascia and effectiveness 
of autologous blood injection was determined in terms of improvement in at least one grade of pain on Visual Analogue 
 cale at 12 weeks follow up. Data was analyzed with  P   version10.0. 
Results: At 12 weeks follow up, the overall effectiveness of ABI was in 41 (75.92%) patients. After ABI, 19 (35.18%) patients 
improved from moderate pain to no pain and mild pain (Grade 0 and 1) while 22 (40.74%) patients with severe pain (grade 
3) showed improvement to no pain (grade 0), mild and moderate pain (grade 1 and 2). 
Conclusion: Autologous blood injection is very effective to control the pain of planter fasciitis as evident by the decrease in 
the baseline grades of VA  at 12 weeks follow up. 
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splints19, heel cups/pads, custom and off-the-shelf 
orthoses, casts20, injections21, exercises22 and shock wave 
therapy.23 Nonsurgical management of plantar fasciitis 
is successful in approximately 90% of patients.24 
Different injections like steroid, botulinum toxin and 
autologous blood has been used for the treatment 
of PF. Localized injection of autologous blood or 
platelet-rich plasma has recently gained favor among 
musculoskeletal specialists as a potential treatment for 
plantar fasciitis. Autologous blood has proved to be 
safe, more effective and long lasting. Chronic plantar 
fasciitis is a degenerative condition and thus is relieved 
when a mild inflammatory process is created that leads 
to healing as is provided by autologous blood.25,27

The aim of the study was to know the effectiveness of 
ABI in planter fasciitis. The results of this study will 
also help other health professionals. This will further 
help us in reducing the disease burden.

Autologous blood injection is very effective to 
control the pain of planter fasciitis as evident by 
the decrease in the baseline grades of VAS at 12 

weeks follow up.

MATERIAL AND METHODS
 This interventional non randomized control trial 
was carried out during june, 2014 to March, 2015 at 
Orthopaedics & Trauma Unit, Town Teaching Hospital, 
Peshawar, recruiting 54 patients by consecutive (non 
probability) sampling technique. planter fasciitis was 
diagnosed clinically as pain at the medial calcaneal 
tubercle, exacerbated with passive ankle dorsiflexion or 
first digit extension. All patients of either gender with 
planter fasciitis of moderate to severe pain between 20 to 
70 years of age were included in the study. The exclusion 
criteria adopted was; patients with prior surgery of 
ankle, dislocation, tendon ruptures, fractures, local skin 
infection or osteomyelitis, and patients receiving steroid 
injections within three months. The purpose, benefits 
and drawbacks of the study were explained to the 
patient and a written informed consent was obtained. 
For injection infiltration, the patients were placed in a 
supine position with the affected foot abducted at 45 
degrees. The most tender point of the planter fascia 
was identified by gentle palpation and infiltrated with 
2 ml of autologous blood drawn from contra lateral 
upper limb cubital vein mixed with 2ml of Xylocaine 
2%. The needle was inserted at 90 degrees down to the 
level of the bone and then pulled back 1 to 2 mm. After 
injection, the patients were kept for 30 minutes under 
observation in the OPD for hemodynamic stability and 
then the patients were discharged. 

 A detailed history was taken followed by detailed 
physical and systemic examination. Pain was assessed 
by visual analogue score (VAS) using a 10cm stripe as 
shown below;

Pain
 According to visual analogue scale (VAS), the pain 
of the planter fasciitis was graded as follows: Grade 0: 
no pain (VAS 0), Grade 1: mild pain (VAS 1-3), Grade 
2: moderate pain (VAS 4-7), Grade 3: severe pain (VAS 
8-10). Effectiveness of autologous blood in patients with 
planter fasciitis was determined by improvement in at 
one grade of pain on Visual analogue scale at 12 weeks 
follow up. The demographic variables were gender, 
age in years, age grouping and  duration of symptoms 
and the research variables were Grade of Pain before 
injection and  Grade of pain after injection. Qualitative 
variable were analyzed as number (frequency) and 
percentages (relative frequencies) and quantitative 
variables were analyzed as mean, SD, minimum and  
maximum. 
 Exclusion criteria was followed strictly to control 
confounding variables and bias in the study results. 
Data was analyzed by SPSS version10.0. Effectiveness 
was stratified among age, gender and severity of 
plantar fasciitis to see the effect modification. The 
results were presented as tables and graphs. Statistical 
tests like wilcoxon test/Fisher’s test/ Chi-square test 
were applied where required for significance and the p 
value > 0.05 was considered significant.
RESULTS
 There were 54 patients comprising of 22 (40.74%) 
males and 32 (59.26%) females with the mean ages of 
33.61 years + 7.56SD. Age distribution of patients was; 
20 to 30 years were 11 (20.37%), from 31 to 40 years 
were 26 (48.15%), from 41 to 50 years of age were 10 
(18.51%) and from 51 years and above were 7 (12.96%).  
Age range was from 20 to 59 years.
 The distribution of duration of symptoms was; 6 
to 12 weeks were 21 (38.33%) and more than 12 weeks 
were 33 (61.11%). The mean duration of symptoms 
was 59.61 days + 35.09SD. The range of duration of 
symptoms was from 45 days to 95 days.
At 12 weeks follow up, the overall effectiveness of ABI 
was in 41 (75.92%) patients with improvement of at 
least 1 baseline grade of pain on visual analogue scale. 
The baseline grade of pain by VAS before autologous 
blood injection was moderate in 24 (44.44%) patients 
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and severe in 30 (55.56%) patients. After ABI, 19 
(35.18%) patients improved from moderate pain to no 
pain and mild pain (Grade 0 and 1) at 12 weeks follow 
up, while 22 (40.74%) patients showed improvement to 
no pain (grade 0), mild and moderate pain (Grade 1 and 
2) from severe pain. The p = 0.753 which is considered 
to be not statistically significant. Full detail is shown in 
Table no. 1 
 The maximum number of patients were 26 
(48.15%) from the age group of 31-40  years and the 
effectiveness of autologous blood injections at 12 
weeks follow up was 16 (29.62%) in this age group. 
Maximum effectiveness was also observed in this 
age group. According to gender, 15 (27.78%) males 
and 26 ((48.15%)) females showed effectiveness. Chi 
square equals 0.034 with 1 degrees of freedom.  The 
two-tailed P value equals 0.8540, which is considered 
to be not statistically significant. Age and gender wise 
effectiveness of autologous blood injection is shown in 
detail in Table no. 2

TABLE No. 1, Effectiveness of autolougus blood injection in terms of 
improvement of pain on vas at 12 weeks follow up in planter fasciitis

Before 
ABI

After ABI
Effec-

tivenessNo Pain Mild 
Pain

Moder-
ate Pain

Severe 
Pain

Moder-
ate Pain

N=24 
(44.44%)

9 
(16.67%)

10 
(18.51%)

5 
(9.26%) 0 (%) 19

(35.18%)

Severe 
Pain
N=30 

(55.56%)

10 
(18.51%)

8 
(14.81%)

4 
(7.41%)

8 
(14.81%)

22
(40.74%)

Total
N=54 

19 
(35.18%)

18 
(33.33%)

9 
(16.67%)

8 
(14.81%)

41
(75.92%)

P = 0.753

TABLE No. 2  Age and gender wise distribution of effectiveness of 
autologous blood injection in patients with planter fasciitis

Age No Pain Mild Pain Moder-
ate Pain

Severe 
Pain

Effec-
tiveness p value

20-30 
years
N=11 

(20.37%)

4 
(7.41%) 5 (9.26%) 2 

(3.70%) 0 (0%) 10 
(18.51%)

0.858

31-40 
years
N=26 

(48.15%)

10 
(18.51%) 5 (9.26%) 3 

(5.56%)
8 

(14.81%)
16 

(29.62%)

41-50 
years
N=10 

(18.51%)

4 
(7.41%) 4 (7.41%) 2 

(3.70%) 0 (0%) 9 
(16.67%)

51 and 
above
N=7 

(12.96%)

1 
(1.85%) 4 (7.41%) 2 

(3.70%) 0 (0%) 6 
(11.11%)

Gender

Male
N=22 

(40.74%)

6 
(11.11%)

7 
(12.96%)

4 
(7.41%)

5 
(9.26%)

15 
(27.78%)

0.832
Female
N=32 

(59.26%)

13 
(24.07%)

11 
(20.37%)

5 
(9.26%)

3 
(5.56%)

26 
(48.15%)

Total 19 
(35.18%)

18 
(33.33%)

9 
(16.67%)

8 
(14.81%)

41 
(75.92%)

DISCUSSION
 Planter fasciitis is one of the common painful 
conditions, originally described as an inflammatory 
process, the current consensus is that it is degenerative 
process than fasciitis. Histologic findings also support 
the thesis that “plantar fasciitis” is a degenerative 
fasciosis without inflammation, not a fasciitis8. 
Conservative treatment includes non-steroidal anti 
inflammatory drugs (NSAIDS), exercises, local steroid 
injection, lithotripsy and autologous blood injection, 
Autologous blood and steroid injections can bring 
quick relief of pain and improve function.26

 Addressing our research questions, we found 
good evidence of effectiveness of AB for planter fasciitis 
at 12 weeks period follow up. Our study showed 
that AB diminished the severity of symptoms and 
effectiveness of autologous blood injection was 75.92%. 
Several studies have investigated the effectiveness of 
AB injection in the treatment of planter fasciitis and our 
findings are consistent with those of other studies. In a 
local study by Zahid Askar et al,3 female predominance 
was observed, as in our study, and the effectiveness 
of autologous blood injection was 92.38% at 6 weeks. 
Nuefeld SK et al24, showed that nonsurgical treatment 
of plantar fasciitis has a success rate of 90%. Lee et al26,  
compared autologous blood injections to corticosteroid 
injections for the treatment of chronic plantar fasciitis. 
The conclusion of this study was that autologous 
blood injection is more efficacious in lowering pain 
and tenderness in plantar fasciitis but corticosteroid 
is  certainly  more superior in terms of speed and 
improvement. However this study was comparative 
in design and patients were assessed over a period of 
6 months whereas in our study assessment was done 
at 12 weeks interval. The overall effectiveness in both 
gender groups according to VAS at 12 weeks follow up 
was 75.92%.
 The limitations of this study were lack of regular 
physiotherapy, NSAIDS and short follow up period. 
Also many patients reporting to us had already taken 
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multiple types of medication by themselves. Due to 
excessive use of so many drugs they were not responding 
to the treatment of plantar fasciitis. However the results 
of this study are very encouraging and further studies 
of longer duration and comparison may be needed to 
confirm our results.
CONCLUSIONS
 From the results of this study it is concluded that 
autologous blood injection is very effective to control 
the pain of planter fasciitis as evident by the decrease 
in the baseline grades of VAS at 12 weeks follow up.
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INTRODUCTION
 Vermiform appendix is a blind ended tube con-
nected to the cecum 2 cm below the ileo-cecal junction. 
It is about 6-9 cm long and has a short mesentery, the 
mesoappendix.1,2 It is supplied by the appendicular 
artery, a branch of the posterior cecal artery, an end-
artery which renders the appendix to develop gangrene 
when the organ is inflamed.1 The position of the appen-
dix is extremely variable. It can be retrocecal (62%), pel-
vic (34%), pre-ileal (1%), or post-ileal (0.5%).1,2

 Acute inflammation of the vermiform appendix 
is called acute appendicitis. The term appendicitis 
was first coined and described by Reginald H. Filz, an 
anatomo-pathologist at Harvard’s. It is regarded as one 
of the commonest surgical emergencies and appendec-

tomy constitutes a large proportion of the abdominal 
surgeries, accounting to 10% of abdominal surgeries.3 

The diagnosis of acute appendicitis is largely clini-
cal based on history, physical examination and com-
plemented by laboratory findings. Acute appendicitis 
needs prompt diagnosis and treatment to minimize the 
associated morbidity and complications.3 Several scor-
ing systems have been devised to aid decision making 
in doubtful cases, including the Ohmann, Alvarado, 
Eskelinen, Raja Isteri Pengiran Anak Saleha Appendi-
citis (RIPASA) and several others.3 Among the many, 
the Alvarado and the modified Alvarado score are the 
most commonly used.4 Despite all these scoring sys-
tems, the rate of negative appendectomies is as high as 
15-30%5  (Table 1).

Table-1: Alvarado score for acute Appendicitis

Characteristics Score

Migrating right iliac fossa pain 01
Anorexia 01
Nausea or vomiting 01
Tenderness right iliac fossa pain 02
Rebound tenderness 01
Elevated temperature 01
Leucocytosis 02
 hift to the left 01

TOTAL 10
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 In our set up, the most commonly used scoring 
system is the Alvarado scoring system. The rationale 
behind this study was to evaluate Alvarado score in de-
tecting retrocecal appendicitis. 
METHODOLOGY
 This was a cross sectional study of 6 months du-
ration, carried out from Jan 2014 to June 2014 in the 
department of general surgery, Hayatabad Medical 
Complex, Peshawar. Patients were diagnosed using the 
Alvarado score and only those patients who were >12 
years of age and <60 years of age and who had a score 
of more then or equal to 6 were operated and those pa-
tients who had a retrocecal appendix on the operating 
table were included in the study. The exclusion criteria 
for this study were patients with American society of 
anesthesia (ASA) more than 2, those patients who had 
any chronic disease, mentally retarded and those who 
were not willing for the surgery; these were excluded 
from the study population. In this study, the Alvarado 
score was slightly modified as those patients having su-
perficial tenderness were given 2 marks and those that 
depicted deep tenderness were given 1 mark.

Acute retrocecal appendicitis usually 
lacks the typical clinical features of acute 
appendicitis as determined by Alvarado 
score. These deviations pose a diagnos-
tic challenge and increases the risk of 
complications. In such situations, CT 
diagnostic imaging with i.v. contrast, 

supplements the clinical findings.

 A proforma was designed to include the patient’s 
demographic details including age and sex. Proforma 
also contain intra-operative findings, clinical features  
and Alvarado score. All the patients were admitted 
through emergency. Patients were fully assessed by 
taking a detailed history followed by complete physical 
examination. The patients were investigated as indicat-
ed employing full blood count, renal and liver function 
tests, virology screening and cardio-respiratory investi-
gations including chest x-ray and ECG for general anes-
thesia. After taking informed consent the patients were 
subjected to appendectomy.
RESULTS
 In this study mean age was 22 years and standard 
deviation was calculated as 14.92. Most of the patients 
81% were male while 19% patients were female. A total 
of 153 patients had an Alvarado score of ≥ 6 and were 
operated, out of these 43 patients had a retrocecal ap-
pendix and were included in this study. Out of these, 
5 patients had an Alvarado score of 8. Eleven patients 

had an Alvarado score of 7 and the remaining 27 had an 
Alvarado score of 6.
 Only 2 patients with retrocecal appendicitis pre-
sented with migrating right iliac fossa pain. 28 patients 
had anorexia, 29 patients had nausea or vomiting, 5 
patients showed superficial tenderness and the remain-
ing 38 patients had deep tenderness. All the 43 patients 
showed rebound tenderness, the Bloomberg sign. Just 
3 patients had elevated temperature and leucocytosis 
with shifting to the left was a finding common to 39 
patients as shown in the table below (Table 2).

Table-2: Clinical fetures in acute retrocecal 
appendiditis using Alvarado score

Alvarado score No of patients showing
Migrating right iliac fossa pain 05

Anorexia 28

Nausea or vomiting 29

 uperficial Tenderness 05

Deep tenderness 38

Rebound tenderness 43

Elevated temperature 03

Leucocytosis 39

 hift to the left 39

DISCUSSION
 Acute appendicitis is one of the most common 
surgical abdominal emergencies.10 Early diagnosis 
and treatment could reduce the mortality and morbid-
ity of acute appendicitis significantly.11 The most com-
mon position of the appendix is intra-peritoneal, and 
the second is in the retrocecal region.9,12 Some studies 
report that as many as 50% of retrocecal appendicitis 
may present with atypical signs and symptoms and 
this may lead to a diagnostic confusion.10 Acute retroce-
cal reported a case with acute retrocecal appendicitis 
presenting as peri-cholecystic fluid on ultrasound ab-
domen.14 This diagnostic difficulty leads to high risk of 
complications like perforation, mass formation and ab-
scess formation.4 So patients with atypical appendicitis 
need to be diagnosed as early as possible to prevent the 
development of complications. These patients usually 
have an equivocal  Alvarado score and need CT scan of 
the abdomen as a further investigating modality, show-
ing a sensitivity of 90-100%, a specificity of 90-99.1%, a 
positive predictive value (PPV) of 90-95.7%, and a neg-
ative predictive value (NPV) of 90-100%, respective-
ly.5,6,7,8 and if serum inflammatory markers evaluation 
is added as an investigating modality the sensitivity in 
picking up the disease process further increases.5  

 In our study, the typical migrating right lower 
quadrant pain was depicted by only 5 patients (11.62%). 
In a clinical review by D. Mike Hardin, the right lower 
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quadrant pain was showed by only 50% of patients but 
the presence of the pain suggested a high likelihood of 
appendicitis.15 This review also showed that the ret-
rocecal appendicitis may often present with pain in the 
right lumbar region rather than the typical right lower 
quadrant pain.15 Although the right lower quadrant 
tenderness to palpation is the most important physi-
cal examination finding, other signs may help confirm 
the diagnosis.15 Our study showed that only 5 patients 
(11.62%) with retrocecal appendicitis showed superfi-
cial tenderness and 38 patients (88.37%) showed deep 
tenderness.
CONCLUSION
 Acute retrocecal appendicitis usually lacks the 
typical clinical features of acute appendicitis as de-
termined by Alvarado score. These deviations from 
the typical clinical features in Alvarado score pose a 
diagnostic challenge for the examining surgeon and 
indirectly increasing the risk of development of com-
plications in case of retrocecal appendicitis. In such 
equivocal situations, CT diagnostic imaging with i.v. 
contrast supplements the clinical findings.
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INTRODUCTION
 Vascular injuries accounts for 2-3% of civilian 
trauma1,2,3 and around 7% of combat related trauma.4 
Peripheral vascular injuries are common in our region 
of  KPK as well as throughout the world. In peripheral 
vascular injury, the mechanism is an important prog-
nostic factor. Shotgun, military rifle, limbs involved 
in bomb blast, road traffic accidents injuries as well as 
knee dislocations are particularly high risk for vascular 
injury.5

 The time interval between injury and evaluation 
must be considered. “Warm” ischemia at body tem-
perature for more than 6 hours results in irreversible 
nerve and muscle damage in 10% of patients.6 Cooling 
the extremity may avoid this complication. Extremi-
ties vascular injuries can result in limb loss, serious 
life-long functional disability or even death in charac-
teristically young victims. These vascular injuries may 

result from penetrating or blunt trauma to the extremi-
ties. If not recognized and treated rapidly, injuries to 
major arteries, veins, and nerves may have disastrous 
consequences resulting in the loss of life and limb. It is 
particularly tragic when such an unfavorable outcome 
can be traced back to delayed or failed recognition, 
incorrect or incomplete assessment of extent or sever-
ity of vascular injuries. A thorough knowledge of un-
derstanding of all clinical manifestation indicating the 
presence of vascular injury is mandatory for rapid and 
accurate diagnosis as the investigations which help in 
the diagnosis of these injuries are time-consuming and 
are also easily not available. By the time these investi-
gations are done the patients have undergone irrevers-
ible changes in their traumatized extremities resulting 
in limb loss.7,8 The objective of this study is to identify 
those findings which will help in the early diagnosis of 
peripheral vascular injury. This will prevent the mor-
bidity and mortality associated with delayed or missed 
diagnosis of peripheral vascular disease.

In peripheral vascular injury, altered distal 
pulsation, arterial bleeding, bruit, expanding 

hematoma and neurological deficit are common 
presentations. Once these finding are found in 
a trauma patient, he should undergo surgical 
exploration rather than wasting time in time-

consuming investigations like angiography etc.
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Materials & Methods: This analytic study was conducted at the department of general surgery in collaboration with Cardio-
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METHODOLOGY
 This analytic study was conducted at the Depart-
ment of General Surgery in collaboration with Car-
diovascular Unit of  Lady Reading Hospital Peshawar 
from 1st January, 2008 to 30 December, 2014. All cases 
of vascular trauma were admitted through Causality  
Department. Each case was first assessed by causality 
medical officer and then referred to the surgical team 
on duty. Simple routine investigations were done. If 
clinical findings suggested vascular trauma then they 
were referred to  surgical consultant for re-assessment. 
Majority of these cases were assessed clinically and 
on the basis of clinical assessment. They were then ex-
plored and findings of vascular injury confirmed per 
operatively. A total of 25 cases were included in this 
study for  both upper and lower extremities vascular 
trauma. The relevant data included was age, sex, type 
and nature of injury, time interval when he was injured 
and brought to hospital if any associated fractures or 
neurological deficit. Each patient was thoroughly ex-
amined especially for altered pulsation, expanding he-
matoma, arterial bleeding, bruit, cyanosis, paraesthe-
sia, proximity of injury to nearby vessels, neurological 
deficit and viability of limb. This data was recorded in a 
predesigned proforma and subjected to SPSS program 
version10.
RESULTS
 In this study minimum age was 16 years and 
maximum was 68 years with a mean age of 30.2 years. 
Regarding gender distribution 20 [80%] patients were 
males and 5 [20%] were females. The most common 
type of injury were penetrating without any gunshot 
wounds observed in 8 [32%] patients followed by gun-
shot wounds observed in 6 patients. Other causes are  
shown in table no.1. Fourteen patients had sustained 
injuries to  upper extremity, while 11 patients had low-
er extremity involvement as shown in table 2.
 Altered distal pulses were recorded in 20 [80%] 
patients, expanding hematoma in 10 [40%] patients, ex-
ternal bleeding in 8 [32%] patients, bruit in 7 [28%] pa-
tients and neurological deficit in 6 [24%] patients (table 
3).Time lag between wounding and restoration of blood 
circulation were more than 24 hours. In our study only 
6 patients presented within 6 hours, 2 patients within 
12 hours, 3 patients within 24 hours while 14 patients 
presented after 24 hours. Only in 4 patients vascular 
repair were undertaken within 6 hours. In majority of 
these case 56%[14 patients] the blood flow to the limb 
were restored after 24 hours. On exploration in 8 pa-
tients arteries were completely transected in 5 the in-
jured arteries were only lacerated. 4 patients presented 
with arterio-venous fistula and 2 with false aneurysms 

of arteries. 7 patients [28%] had combined vascular and 
orthopedic injuries, they were explored with orthope-
dic surgeon and vascular repair were done after fixa-
tion of bones.
DISCUSSION
 The mean age in our study is comparable with a lo-
cal study done by Manan and Shoab9 and also by Ayaz 
and his colleagues10 and a global study by Bongard et 
al11 plus another study conducted in Srilanka WDD de 
Silva et al8 with same results. This young age patients 
are affected due to the facts that they are more aggres-
sive, physically more active and are more involved in 
outdoor activities of socioeconomic affairs and travel-
ling. Thus they are more prone to be involved in con-
flicts and confrontations resulting in accidents. Regard-
ing distribution the male preponderance in our study is 
consistent with a local of Ayaz et al,10 a global study by 
Pozo et al12 and Aitken et al13 WDD de Silva et al. 8

 In our study 80% patients were having altered dis-
tal pulses. This finding is in conformity with the obser-
vation of Robbs and Baker,14 Sturm et al15 according to 
which the most common acute sign of vascular trauma 
is a pulse deficit. In five patients we missed the diagno-
sis when they first presented in causality department, 
later they presented with gangrene of the limb requir-
ing amputation. This is due to the fact that large col-
lateral beds permit distal perfusion and transmission of 
pulse wave may proceed relatively uninhibited in an 
artery in which only a partial obstruction exists. Fur-
thermore, the accurate palpation of pulses requires skill 
that is acquired only by frequent practice and is rarely 
achieved.16

 In our study other presentations were arterial 
bleeding, bruit, expanding hematoma and neurologi-
cal deficits. These findings were also noted by Black-
lay et al17 and Feliciano et al18 according to which these 
findings occur with variable frequencies. In this study 
most of the patients presented after six hours following 
injury. Only four patients presented within six hours 
following injury and only in eight patients circulation 
was restored within first 12 hours of their admission. 
Moreover prolonged ischemia time was definitely one 
of the contributing factors in high amputation rate 
[32%] observed in our series.
Limitation: This is a single centre study having limited 
number of samples so further multiple centers studies 
are needed to evaluate these parameters.
CONCLUSION
 Altered distal pulsation, arterial bleeding, bruit, 
expanding hematoma and neurological deficit are com-
mon presentations of peripheral vascular injury. Once 
these finding are found in a trauma patient then he 
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should undergo surgical exploration rather than wast-
ing time in time-consuming investigation [angiography 
etc].
Recommendations: If a trauma patient present with al-
tered distal pulsation, arterial bleeding, bruit and ex-
panding hematoma then he should undergo surgical 
exploration rather than wasting time in time-consum-
ing investigations e.g. angiography etc.
 Vascular injury patient should be transferred to a 
teaching hospital as soon as possible to reduce the rate 
of avoidable amputation in these patients. 
There should be more centers where vascular surgeries 
should be done as our province  of KPK is deprived of 
it except  Lady Reading Hospital, Peshawar.
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INTRODUCTION
 Strong association has been reported between 
firearm possession and unnatural deaths in Peshawar. 
The methods of killing have changed over the time 
as weapons like knives and  daggers are becoming 
outdated and are being replaced by firearm as the most 
common weapon. The head and chest are the most 
common sites of fatal injuries. Day to day tension, drug 
addiction, terrorism, lust, rage, jealously and revenge are 
the common factors leading to unnatural deaths by use 
of weapon like klashankov, pistol and  revolvers. This 
study was conducted to know the deaths caused by use 
of lethal weapon like firearm. Examination of victims of 
firearm injuries need to ascertain the characteristics of 
entry wound such as muzzle imprint , burning (flame 
effect), smudging (the smoke effect), tattooing and  the 
collar of abrasion (only in riffled weapon).The exit 
wound will not show these characteristics except the 
averted margins of different sizes.

MATERIAL AND METHOD
 The present descriptive study was conducted at 
the department of Forensic Medicine & Toxicology 

Khyber Medical College, Peshawar from first January 
2013 to 23 May 2013. The study was conducted on the 
total available autopsy record of reported medico-legal 
deaths during the time period mentioned above and it 
consist of all cases referred by both urban as well as 
rural police stations. Deaths due to firearm injuries 
were selected from the total autopsies performed and 
victims were grouped on the bases of locality (urban/
rural), gender, age, regions of body affected by firearm 
injuries. External examination of the whole body was 
conducted. The injuries were examined with naked 
eye as well as by using magnifying glass. The injuries 
were numbered, the size, shape and exact site of the 
firearm injury related to fixed anatomical land mark 
was established. Internal examination was done and 
the extent of internal injuries to various organs were 
determined. The data was entered in a proforma and 
results were summarized as under.

The high death rate due to firearm injuries in 
Peshawar especially amongst the youngsters is very 
alarming and must be   an eye opener for the policy 
makers. They need more attention and training for 

adjustment in the society cool-mindedly. Moreover, 
culmination of easy access to lethal weapons needs   
religious injunctions as well as legislative control 

over the fire arms, to maintain peace and harmony  in 
the society. 

RESULTS
 A total of 400 unnatural deaths were reported and 
subjected to autopsy examination. Out of these 285 
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Background: Medico-legal autopsy is a valuable source of information to know whether death is natural or unnatural.
Study Design: This descriptive study is based on autopsy record which provides information  regarding deaths occurring 
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Methodology: This study was conducted in the department of Forensic Medicine   Toxicology Khyber Medical College, 
Peshawar. Data was collected from the record of autopsies performed from January 2013 to May 2013 and included all 
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Results: Out of total 400 autopsies 285 deaths were due to firearm injuries (71% of autopsies).More in males (262) than in 
females (23) and more in rural areas (207) than in urban areas (78). 
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deaths were caused by firearm injuries.

Body region No. of firearm 
injuries Percentage

Head 109 38.5%

Neck 09 3% 

Thorax 121 42.5%

Abdomen 38 13.25%

Upper limb 03 1%

Lower limb 05 1.75%

TOTAL 285
Distribution of Fire Arm Injuries on various body regions

 Age No. of firearm 
injuries Percentage

Age  up  to 9 years 01

Age 10 to 19 years  25 8.77%

Age 20 to 29 years 80 28%

Age 30 to 39 years 70 24.50%

Age 40 to 49 years 51 18%

Age 50 to 59 years 38 13.33%

Age 60 to 69 years 11 4%

Age 70 years   above 09 3.50%

TOTAL 285
Various age groups affected by fire arm injuries

Area No. of Firearm 
Injuries Percentage

Rural 207 72.66%

Urban 78 27.34%

Total 285

Gender No. of Firearm 
Injuries Percentage

Male 262 92%

Female 23 8%

Total 285

DISCUSSION
Interpersonal conflicts have numerous adverse 
effects on the society which may range from minor 
to major effects like economical, social, psychological 
etc. Firearm injuries are the leading cause of death 
accounting for about 71% of the total 400 autopsies 
performed. Persons of all  age groups were affected by 
firearm injuries with the majority being in age group  
20 to 29 years (28%) and in age group 30 to 39 years 
(25%). The male to female ratio is 11 to 1 . Female 
appear to be spared due to their house hold duties, 
loyalty to husband and other family members. More 
over ladies hold an honored place in disputes and 
enmities. The number of firearm victims reported from 
rural areas was more as compared to urban areas. This 
may be due to better education and employment, better 

planning and better living conditions in the urban 
setup as compared to rural areas where disputes due 
to land are pending for years and year’s. Upper regions 
of the body e.g. thorax and head neck regions were 
found more affected by firearm injuries (84%) as they 
are more vital areas. Firearm injuries on upper limb 
alone were non fatal but were seen on the dead bodies 
along with involvement of other vital regions of body. 
These results are comparable with the previous studies 
done in Peshawar on this topic. More involvement of 
males is understood as males are earning hands of the 
family, having more outdoor duties and being the head 
of the family are supposed to solve problems among 
the relatives. Males of age group 20 to 40 are more 
vulnerable to unnatural death due to firearm injuries is 
obvious from this as well as from the previous studies. 
Nature has made male more muscular and vigorous. 
Difficult living conditions in rural areas, lengthy and 
costly court procedures favors the young vigorous 
males to make decisions by using physical power, 
hence a vicious cycle of enmities starts resulting in loss 
of precious lives in an area where firearm weapons are 
within reach and are part of dress.
CONCLUSION
 The high death rate due to firearm injuries in 
Peshawar especially among the young is very alarming 
and must be an eye opener for the policy makers. 
Young males of the population need more attention 
and training for adjustment in the society by not loosing 
temper on petty maters. Easy access to lethal weapons 
like firearm needs more strict control for maintaining 
the peace in the society. Quran says “that killing of 
one human being is like  the killing of whole human 
humanity”. 
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INTRODUCTION
 Cataract Surgery has been revolutionized being 
merely a visual rehabilitation procedure to a refractive 
surgery. The intra ocular lenses implantation introduced 
by Sir Nicholas Harold Ridley in 1949¹, has emerged as 
a supremely successful procedure in the 21 st century. 
Innovation and development of various techniques 
of phacoemulcification since Dr. Charles Kelman to 
date², has allowed the reduction of incision size from 
approximately 10mm to merely 1mm. New intra ocular 
lens designs, improved manufacturing techniques 
and quality controls has contributed great success in 
cataract surgery, while the results of cataract surgery 
implantation has improved today, improvement in 
intra ocular lens power calculation are needed.³

 The ultrasound A-scan works by projecting a sound 
wave through the eye and then measuring reflections. 
A reflection happens at the junction of two different 
densities, such as the interface between the posterior 

lens capsule and the vitreous. These echoes are shown 
as tall spikes of high amplitude on the display hence 
the name A-SCAN. There are five primary amplitude 
peaks on an ocular A-scan, the cornea, anterior lens, 
the posterior lens, the retina and the sclera for the axial 
length measurement, the ultrasound will measure the 
distance from the cornea to the retina at the centre of 
the macula. The number appeared on A scan is then 
used for intra ocular lens calculation, along the patient 
keratometry readings.4,5

 The exact measurement of axial length is important 
for measuring the IOL power, the global accuracy 
of the A scan is dependent upon firstly on the good 
alignment with the visual axis and secondly on the low 
pressure on cornea. By using the SRK 2 formula, a + 
0.2mm inaccuracy in measurement results in an IOL 
difference of 0.5 diopter. For the hypermetropic eye, 
the error will be more. The most common error seen 
in applanation type of scan is corneal compression and 
not proper centering of the cornea which result in short 
axial length with resulting postoperative ametropia.

The immersion A scan biometry is a very 
useful diagnostic technique as it eliminates 
corneal compression by using prager shell. 
The same biometric equipment allowed the 
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ABSTRACT
Objective: The purpose of this study was to determine the accuracy and safety of A scan immersion biometry by using 
prager shell in cases of cataract surgery by phacoemulcification with foldable intra ocular lens.
Materials and Methods: This retrospective study of 100 cases conducted at eye unit of university of Punjab and Iqra 
Medical Complex Lahore from March 2008 to December 2010. After history and complete ocular examination the clinical 
diagnosis of cataract was established. The biometric assessment was carried out by using immersion technique. All cases 
under went phacoemulicifaction with foldable IOL. The A scan instrument Axis 11 PR with Prager  hell (Quintal medical 
–France) was used.
Results: One hundred patients were included in this study. There were 45 male and 55 female patient. The right eye was 
studied in 47 % of cases while left eye in 53 % of patients .The mean age of the patient was 64+-11 years (TABLE 1).The 
post operative mean spherical equivalent was recorded + 0.75 D in 65% of patients and between -0.75 to -1.50 D in 23 % 
of cases ,only 12 % of cases had +0.75 to +1.50 D of the intended results (table 2). The average keratometry readings of 
all the cases was recorded  44.78 (range was 41.25 to 47.25 diopter). The mean preoperative axial length was 22.86 + 1.12 
mm (range was 21.76 to 23.89 mm). The mean intraocular lens power was 21.25 + 2.75 D with a range +18.50 to + 24.75 
D (Table 4).
Conclusion: In conclusion, the immersion A scan biometry is a very useful diagnostic technique as it eliminates corneal 
compression by using prager shell. The same biometric equipment allowed the cataract surgeon with high predictability and 
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cataract surgeon with high predictability and 
reproducibility

MATERIAL & METHODS
 This retrospective study was conducted in eye 
unit of university of Punjab and Iqra Medical Complex 
from March 2008 to December 2010. A total of 100 cases 
meeting the selection criteria were included in the 
study.
 Inclusion Criteria: Patients of both sex, reporting 
at out patient department with blurring in vision 
diagnosed as age related cataract on slit lamp 
biomicroscopy, between ages of 50 to 75 years.
 Exclusion Criteria: Patients with corneal scar 
and cataract secondary to trauma, keratoconus or 
had penetrating keratoplasty, cases of chronic uveitis, 
secondary cataract, glaucoma patients requiring 
surgery, patients with any retinal pathology, 
uncontrolled diabetics, hypertensive were excluded 
from the study.
 All biometric assessment was done by one 
surgeon one to two days prior to surgery by using 
A scan Instrument AXIS 11PR with PRAGER Shell 
(Quintal medical-France), SRK 2 formula was used to 
calculate the IOL power in all cases. The accuracy of 
postoperative results was determined by calculating 
the disparity between actual refraction at four weeks 
postoperative with expected refraction. 
 Technique: One hundred patients meeting 
the inclusion criteria were selected for this study. 
Diagnosis was made on history, visual assessment and 
slit lamp biomicroscopy. In immersion technique, A 
scan eliminated corneal compression and instead of 
directly touching the cornea and risking abrasion and 
compression such as with applantation, it allowed 
measurements through the use of sclera shell. In our 
study we used pager sclera shell of appropriate size. 
The patient is reclined the eye is anesthetized with the 
topical proparacaine hydrochloride 0.5% eye drops and 
prager shell is gently applied. The ultrasound probe 
is fixed in the shell which is then filled with normal 
saline; it was used to couple the sound waves of the 
probe to the eye with no risk of corneal compression. 
Patient head is placed parallel to the ground and were 
asked to fixate their eyes on a ceiling mounted target, 
an automated sequence of 10 readings appeared on the 
screen. The measurement accuracy standard deviation 
was set at equal to +-0.04mm. All the data was collected 
in a systemic way and was analyzed with SPSS version 
12. The variables were age, sex, laterality of eye, 
preoperative keratometry readings and axial length.

RESULTS
 One hundred patients were included in this 
study. 
 There were 45 male and 55 female patient. The 
right eye was studied in 47 % of cases while left eye 
in 53 % of patients .The mean age of the patient was 
64 + 11 years (TABLE 1 ). The post operative mean 
spherical equivalent  was recorded + 0.75 D in 65% of 
patients and between -0.75 to -1.50 D in 23% of cases, 
only 12% of cases had +0.75 to +1.50 D of the intended /
required results (table 2). Out of one hundred patients, 
thirty patients were in the age group 56-60 years and 
among these 93% achieved post operative visual acuity 
level from 6/6 -6/12. Similarly thirty two patients were 
in age group of 61-65 years  and among these 87.5% 
attained visual acuity level from 6/6  6/12. Other age 
groups also attained good level of visual acuity (table 3). 
The average keratometry readings of all the cases was 
recorded 44.78 (range was 41.25 to 47.25 diopter). The 
mean preoperative axial length was 22.86 + 1.12 mm 
(range was 21.76 to 23.89 mm). The mean intraocular 
lens power was 21.25 + 2.75 D with a range +18.50 to 
+24.75 D (Table 4).

TABLE 1: Demographic Data

 ex Male                        45
                Female                    55

AGE   mean± sd  64±11 years

LATERALITY 
   Right eye    47
   Left eye    53

TABLE 2: Disparity in diopters from post operative refraction

DIOPTER % OF TOTAL CA E 

± 0.75D 65%

_ 0.75D to _1.50D 23%

+ 0.75  to  + 1.50D 12%

TABLE 3

AGE GROUP LEVEL OF  VI UAL ACUITY
6/6- 
6/9

6/12 - 
6/9

6/18- 
6/12

6/24- 
6/18 TOTAL

50-55 YEAR 13 6 1 1 21

56-60 YEAR 20 8 2 0 30

61-65 YEAR 18 10 3 1 32

66-70 YEAR 5 2 1 3 11

71-75 YEAR 3 1 1 1 6

TABLE 4: Biometric Average Readings

Average Keratometry 44.78 D

Average axial length 22.86mm

Average IOL power +21.25D
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DISCUSSION
 The success of cataract surgery in terms of post 
operative refractive results depends on the calculation 
of exact intra ocular lens power. The accuracy of 
preoperative measurements like keratometry and axial 
length are of significant importance due to the patient 
demand of preferred refractive outcome with quick 
visual rehabilitation. For the axial length measurement, 
the ultrasound will measure the distance from the 
cornea to the sensory retina. This number is then 
used for the calculation of intra ocular lens power 
measurements. The most common error in contact 
A scan is compression which gives false shorter axial 
length and higher intra ocular lens power and post 
operative myopic surprise. Secondly, due to the direct 
contact of probe to the cornea there is increased risk of 
bacterial contamination and corneal erosion. However 
the immersion technique will eliminates the corneal 
compression and risk of infection by using the sterile 
normal saline as a coupling agent for the non contact 
biometry
 In our study the mean age of the patient was 64+ 
11 years as compared with Ibbas and Mehmood 6 the 
man age of the patient was 60.35 + 7.92 years. There 
was female majority/preponderance compared to male 
in the present study however with a study of Navon 
and Edge, the male gender was in majority.7 The mean 
axial length by immersion technique was 22.86 + 1.27 
as compared to Mehmood et al was 22.92 + 1.2 and 
Kronbaur et al8 was recorded 23.19 + 1.32 which were 
comparable with the present study. The post operative 
mean spherical equivalent was within + 0.75 D in 65% 
of cases which was comparable with 75% reported by 
Moin et al in their study by using partial coherence 
laser interferometery.9

 Schelenz J, Kamamam J compared the contact and 
immersion techniques for axial length measurement 
and implant power calculation by reporting that 
the contact technique yielded shorter measuring 
values then the immersion technique and shorter 
measurement produced strong intra ocular lens 
power.10 Trivedi RH, Wilson ME also reported shorter 
axial length with contact biometry then immersion 
technique. This difference was mainly due to the 
anterior chamber depth rather then the lens thickness 
values. There was stronger intra ocular lens power then 
is actually required and myopic shift was seen in post 
operative results.11 Narva-i-ez  et al had used immersion 
technique and partial coherence interferometry for 

axial length measurement and reported that in those 
eyes measured by both techniques there was no 
difference in measurement nor post operative refractive 
outcome.12 Hrebcoca J et al in their study of contact and 
immersion technique of ultrasound biometry found the 
mean spherical equivalent in the group measured by 
contact technique was -0, 13 D compared to -0.25 D in 
immersion technique.13 Schelenz J. and Trivedi ,both 
in their studies concluded that  in peadriatric cataract 
cases contact A scan measurement resulted shorter 
axial length than immersion technique and reported 
that it lead to the use of an average 1D stronger IOL 
power than is actually required and it lead to induced 
myopia in post operative refraction.
CONCLUSION
 Immersion A scan ultrasound technique eliminates 
corneal compression risking abrasion such as with 
the applanation tonometry, and it allowed the use of 
prager shell. The same biometric equipment allowed 
the predictability and reproducibility with no extra 
effort.
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ORIGINAL ARTICLE

INTRODUCTION
 Accident is any happening which occur all of a 
sudden without any expectation or planning. Road 
traffic accidents occur all of a sudden unintentionally 
causing physical injuries like bruises, lacerations or 
fractures necessitating immediate medical treatment 
in a hospital. Road traffic accidents occur due various 
causes including (1) faults in the vehicle ie. In the 
brakes or in the engine of the vehicle, (2) faults in the 
environment eg. fog or (3) faults in the roads ie. slippery 
roads or (4) problems with the driver. The mental and 
physical health of driver is very important. epilepsy, 
diabetes mellitus, ischemic heart disease, painful joint 
or habit of smoking may badly affect his performance. 
Modern life has made people short tempered. People 
are in hurry and sometimes they do not bother about 
the social rights of others. Driver may be exhausted but 
he has to do his duty due to one reason or the other. 
Addiction among drivers is another cause of road traffic 
accidents leading to loss of precious lives. There may be 
head on collision, rear impact or side impact producing 
injuries among the passengers sitting inside the vehicle. 

A pedestrian may be hit by a moving vehicle and this 
may be primary or secondary impact or it may produce 
run over injuries. 

Traffic accidents are the main cause of about 
10% of deaths as autopsied. In fact the incidence 

could be higher. It is a preventable cause of 
death which needs immediate  attention of the 
policy makers. Precious lives can be saved by 
strict control in the issue of driving licenses, 
improving roads, developing under passes 
and over head bridges, proper checking of 

vehicles, controlling addiction amongst drivers, 
enforcing civic sense  by improving literacy 
in them. Moreover, it is important to create 

awareness of honesty and importance of duty in 
drivers through religious  injunctions  and by 

legislation.

MATERIAL AND METHOD
 This study was conducted in the department 
of Forensic Medicine & Toxicology, Khyber Medical 
College Peshawar which is the only centre for autopsy 
in the Peshawar district. Autopsy was performed on 
all 400 death cases referred  by the police from the 
rural as well as urban police stations  from 1st January 
2013 to 23rd May 2013. The cause of death in 39 out of 
400 was road traffic  accidents . Autopsy report  was 
issued  while record of each case was maintained in the 
department. From the record information like age, sex, 

ABSTRACT:
Objective: To find out the frequency of deaths due to road traffic accidents in Peshawar.
Study design: Autopsy based descriptive study.
Place: This study was conducted in the department of Forensic Medicine   Toxicology of Khyber Medical College, Peshawar.
Duration of study: Autopsies conducted from 1st January 2013 to 23rd May 2013. (Total 400 cases).
Methodology: Data collected from the autopsy record of total autopsies done in the department of Forensic Medicine   
Toxicology, Khyber Medical College, Peshawar from January 2013 to May 2013. It included all cases of unnatural deaths 
referred for autopsy from the rural as well as urban areas of police stations of Peshawar district.
Results: Out of total 400 autopsy cases 39 deaths (10%) were due to road traffic accidents. Most victims were of age 20 to 
29 years (40%), male to female ratio was 4 to 1 and urban to rural areas ratio was 1 to 2.
Conclusion: Traffic accidents are the main cause of about 10% of deaths as autopsied. In fact the incidence could be 
higher. Precious lives can be saved through  strict enforcement  of law. Moreover, it is important to create awareness of 
honesty and importance of duty in drivers through religious injunctions and by legislative cover.
Key words: Mortality, road traffic accidents, autopsy, Peshawar, Pakistan.
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main injures on the body , referred from rural or urban 
police station, died on the spot  or was admitted in a 
hospital were entered in a performa  and results were 
analyzed as under.
RESULTS
Most of the victims of road side accidents were male 
(82%) and  were from rural areas (67) . Most were in 
the age group 20 to 29 years (40%) and only 40% of the 
victims were able to get any medical treatment in a 
hospital before death.

SEX No. Percentage

Male 32 82

Female 7 18

Total 39

Gender Locality

AREA No. Percentage

Rural 26 67

Urban 13 33

 Total 39

Hospitalization No. Percentage

Admitted in the hospital 16 41

Not admitted in the  hospital 23 59

Total 39

HOSPITALIZATION

Body region involved No. Percentage

Head and Neck 29 74.5

Chest and Abdomen 9 23.0

Lower   Limb 1 2.5

Upper Limb nil

Total 39

VARIOUS AGE GROUPS

AGE No Percentage

1 to 9 years 4 9.5

10 to 19 years 4 9.5

20 to 29 years 15 39.0

30 to 39 years 3 8.0

40 to 49 years 7 18.0

50 to 59 years 3 8.0

60 to 69 years 3 8.0 

70 years   above nil nil

Total 39

DISCUSSION
 In Pakistan police is the in charge of the dead 
body on behalf of state hence no consent of any one is 
required for autopsy. As authority is given to police to 
investigate all unnatural, sudden, suspicious deaths 
so if concerned SHO is satisfied that death is natural 
then no further investigations are required but if the 
concerned SHO needs the help of medical knowledge 
to find out the cause of death then he will request for 
autopsy. From the autopsy record 10% deaths were 
due to road traffic accidents. All other cases of death 
due to road traffic accidents settled by the police were 
not included in this study. People like to avoid autopsy 
as well as lengthy court procedures so actual deaths 
caused by road traffic accidents seems to be more than 
the deaths reported by the police for autopsy. Most 
of the victims (60%) were young of age 20 to 40 years 
& were male (62%) .This is because  mostly young 
males are riding on a motorcycle. They are having 
more outdoor duties as they may be  the only earning 
hands for the rest of the family members. More were 
from rural areas (67%), got injuries on head, neck and 
chest of their body (75%) so (60%) expired on the spot 
without getting  any medical help in a hospital because 
vital areas of the body were involved. These results 
are not only comparable with the previous studies 
done  on this subject in Peshawar but also are showing 
more deaths due to road traffic accidents. This is due 
to  increase in population  and urbanization. In the 
developing countries like Pakistan the infra structure is 
not  developed. The life is becoming more  comfortable  
due to more vehicles but it has added more tension in 
life resulting in more use of anxiolytic drugs  which are 
habit forming with   addiction. Complexities of modern 
life have made people self centered to their problems  
and they are least complacent  for others. This may be 
the reason of 60% deaths without any medical help. No 
case of injury to upper limb alone was reported as it is 
non fatal. Only one case of fractures of bones of both the 
lower limbs was unable to survive hence referred for 
autopsy.
CONCLUSION
 Roadside accidents are the cause of about 10% 
of deaths autopsied even suspected to be higher. This 
is a preventable cause of death and seeks attention of 
the policy makers. Precious lives can be saved by strict 
control in the issue of driving license, by improving 
roads, developing under passes and over head bridges, 
proper checking of vehicles, controlling addiction 
among drivers, improving education of the people and 
by making police more honest and dutiful .Religious 
training of the young generation that they should not 
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be impatient, openly accept the social rights of others, 
should be more considerate and sympathetic in order 
to avoid  innocent deaths.
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INTRODUCTION
 Diabetic retinopathy is increasingly becoming a 
major cause of blindness throughout the world in the 
age group of 20-60 years.1 Loss of productivity and 
quality of life for the patient with diabetic retinopathy 
will lead to additional socio-economic burdens on the 
community.2 In type I diabetes, diabetic retinopathy 
is uncommon before the age of 13 years. The onset 
of puberty may influence retinopathy – although the 
duration of diabetes is a significant factor. In those 
with type II diabetes there is an increased frequency of 
retinopathy in those younger than 50 years.3 Diabetes 
mellitus affects the metabolism of several components 
of extra-cellular matrix, including glycosaminoglycans 
(GAG). Alterations in the metabolism of GAG may 
play an important role in the development of diabetic 
complications.4

 In most developing countries there are few 
ophthalmologists for every diabetic to be examined 
annually by an ophthalmologist.5 If retinal photography 
is not possible, then the fundus may be examined by the 
diabetic physician, an optometrist, or an ophthalmic 
assistant. The current study has been conducted to 
see the relationship between diabetic retinopathy and 

GAG’s concentration in tears of the patient with type 
2 diabetes mellitus with poor glycemic control that 
could be helpful to prevent ophthalmic complications 
of diabetes mellitus.

Diabetic retinopathy (especially in its more 
advanced stages) is associated with an increased 
concentration of GAG’s in tears of patients with 
poorly controlled DM in patients of type 2 DM.

MATERIAL AND METHODS
Study settings: Study has been conducted at QAMC, 
Ophthalamogy department in collaboration with 
department of Pathology and Medical Unit 4.
Study duration: Study was commenced from 01-05-
2014 to 31-10-2014.
Inclusion criteria: All the patients with type 2 DM, 
who never developed ketoacidosis, were of normal 
weight and at least initially were controlled on oral 
hypoglycaemic agents, labelled as type 2 diabetics and 
included in study.
Exclusion criteria: Patients with known history of 
hypertension, type 1 DM, patients who were under 
weight or who had been suffered from ketoacidosis or 
required insulin for control of diabetes, labelled as type 
1 DM and were excluded from the study.
Sample size: The relationship between diabetic 
retinopathy and GAG’s concentration in tears has 
been estimated in 482 diabetic patients (type 2 diabetes 
mellitus (DM).

ORIGINAL ARTICLE

ABSTRACT
Purpose: We studied the association of diabetic retinopathy with Glycosaminoglycans (GAG’s) concentration in tears of 
patients of Type 2 diabetes mellitus (DM).
Methods: Our study comprised 482 Type 2 diabetic out patients who were free of diagnosed hyperlipidemia at baseline. 
Retinal findings were classified based on fundoscopy (by a single ophthalmologist) to categories of no diabetic retinopathy, 
non-proliferative diabetic retinopathy and proliferative diabetic retinopathy. Outcomes measures were concentration of 
GAG’s in tears of patients with good glycemic control and poor glycemic control. 
Results: During 6 months of study duration, 482 participants with type 2 DM were undergone for fundus examination, 
after adjustment for age, body mass index, lipids profile, glycated haemoglobin and diabetes duration. Patients with poor 
glycemic control had a greater risk of retinopathic changes than those with good glycemic control. The mean concentration 
of GAGs in patients with NPDR is lower than those presenting PDR, but the difference is not statistically significant (p=0.489)
Conclusion: Diabetic retinopathy (especially in its more advanced stages) is associated with an increased concentration of 
GAG’s in tears of patients with poorly controlled DM in patients of type 2 DM.

1Associate Professor of Ophthalamology. 2Associate Professor of 
Medicine. 3Consultant Pathologist

Correspondence: Dr. Saleha Zafar, Consultant Pathologist, Q.A.M.C 
Bahawalpur. Email: salehazafar61@yahoo.com, Cell: 0333-6388685

Received: April 2015 Accepted. May 2015

Glycosaminoglycans (GAG) as a Marker of 
Progression of Diabetic Retinopathy in Patients 

with Type 2 Diabetes MellitusTariq Mahmood

Tariq Mahmood Arain FCPS1, Mohammad Fayyaz FCPS2,  aleha Zafar FCP 3

Quaid-e-Azam Medical College, Bahawalpur

mailto:salehazafar61@yahoo.com


Glycosaminoglycans (GAG) as a Marker of Progression of Diabetic Retinopathy in Patients with Type 2 Diabetes Mellitus

241Ophthalmology Update Vol. 13. No. 3, July-September 2015

METHODOLOGY
 The diagnosed cases of  type 2 DM, were 
referred from Medical Unit 4 to ophthalmology OPD 
for fundoscopic examination for the assessment 
of retinopathy, where fundoscopy of patients 
was performed by an experienced consultant 
ophthalmologist. All the patients with diabetic 
retinopathy were isolated and their tear film was 
taken by consultant pathologist after taking consent. 
Tear samples were collected from both eyes of each 
subject included by placing for a period of 1 minute 
in the lower fornix of the eye 2 circular pieces of 3 
mm chromatography paper of a diameter of 7 mm. 
Approximately 250 μl of tears were collected from each 
subject. Immediately after, the specimen collection 
papers were placed in sterilized plastic bags and stored. 
For the elution of tear specimens, these were placed in 
5 ml polypropylene tubes. The GAGs were eluted by 
adding 1 ml of distilled water and gently rocked the 
sample for 20 minutes. The elute was used for GAG 
assay and protein estimation. GAGs were extracted 
from the tear samples by precipitation using CPC 1% 
in 0.3% NaCl. Precipitates were repeatedly treated with 
NaCl 2 M and absolute ethanol. For the GAGs assay, 
the uronic carbazole reaction was used as described 
by Bitter and Muir 1962. GAGs concentration was 
expressed as uronic acid value μg/ml mg of protein.
Data analysis: Statistical analysis was performed by 
using SPSS 10.00. The two-tailed independent samples 
were used to analyze the statistical significance of 
differences between GAGs levels in tear samples of 
diabetic patients with good glycemic control and poor 
glycemic control. p < 0.05 was considered to indicate 
significance. Means concentration of gag’s were 
obtained in tears of patients with retinopathy having 
poor or good glycemic control. Test of significance 
T-test was applied.
RESULTS

No Age group
Gender distribution

Male Female

1 40- 45 57 05

2 46- 50 126 58

3 51-55 112 36

4 56-60 61 27

Socioeconomic Status
Glycemic Control

Good Poor

Income>10000/month 147 102 45

Income<10000/month 335 63 272

No. Number of 
patients Retinopathy HbA1C

GAG’s 
concentration

1 165 present <7.0 285µg/ml

2 317 present >7.0 352µg/ml

 To further analyze the increase of GAGs in tears of 
diabetic patients presenting signs of DR, we compared 
the amount of GAGs in tears between patients with 
good glycemic control and poor glycemic control. 
The mean GAGs concentration in patients with good 
glycemic control is equal to (285.17 ± 15.2 μg/ml [mean 
± SEM]). The mean GAGs concentration in patients with 
poor glycemic control is equal to (352.72 ± 27.6 μg/ml 
[mean ± SEM]). Statistical analysis of the results reveals 
that GAGs concentration in tears of patients with poor 
glycemic control was significantly greater than the 
patients with good glycemic control (p = 0.012). 
 Moreover, we compared the NPDR group with 
the PDR in order to see if a correlation between the 
GAGs concentration in tears and the evolution of DR 
towards the NPDR or the PDR type is observed. The 
mean concentration of GAGs in patients with NPDR is 
lower than those presenting PDR, but the difference is 
not statistically significant (p = 0.489)
DISCUSSIONS
 Diabetes is a major public health problem in 
the world. It has emerged as one of the major health 
problems in Pakistan.6 There is no available curative 
treatment for this disease. With the advent of anti-
diabetic drugs, the average life of diabetic patients has 
increased, but at the same time the incidence of diabetic 
retinopathy has unfortunately increased many folds.1 
Diabetes is the principal culprit for development of 
diabetic retinopathy.
 The most abundant heteropolysaccharides in the 
body are the GAGs. They are located primarily on the 
surface of cells or in the extracellular matrix. Studies 
on the serum GAGs in diabetic patients showed a 
decrease in chondroitin-4 and an increase in hyaluronic 
acid concentrations. Later studies demonstrated that in 
diabetic patients total serum GAGs concentration was 
increased.7 Our results showed that in patients with type 
2 DM, the GAGs concentration in tears is significantly 
greater in patients with poor glycemic control than in 
the patients with good glycemic control.8 There is poor 
control of diabetes in patients with low socioeconomic 
conditions9, and majority of patients with proliferative 
retinopathy with poor glycemic control belongs to 
low socioeconomic conditions.6 Results of our studies 
reveal that GAG’s concentration is significantly higher 
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in patients with proliferative diabetic retinopathy as 
compared to those with non proliferative DR. Another 
study reveals enhanced urinary excretion of GAG’s 
in patients of DM, possibly explained by pathological 
changes related with distortion of the charge selective 
barrier and increase permeability of the glomerular 
basement membrane.10 In other words, the high urinary 
GAG concentration might be a marker of glomerular 
involvement in diabetes mellitus. In the same context, 
according to our results, the high tear fluid excretion of 
GAGs may be a marker of lacrimal gland involvement 
in diabetes mellitus. However the exact origin of these 
GAGs based on the data in this study is difficult to 
be identified, but the lacrimal gland can be listed as 
possible origin.
 Our results revealed that the GAGs concentration 
in Type 2 diabetic patients with poor glycemic control 
is significantly higher than the patients with good 
glycemic control. This result is in agreement with 
other studies which showed that the total serum GAGs 
concentration is increased, particularly in patients with 
poor blood glucose control.11 This increase is expected 
to bear on the altered glucose metabolism in diabetic 
patients.8

 The results in this study showed that there is a 
significant relationship between the increase of tear 
fluid GAG concentration and the severity of diabetic 
retinopathy. We can use this as a tool to prevent the 
adverse outcome in form of progression of diabetic 
retinopathy. By measuring GAG’s concentration in tears 
we can have an idea of disease progression that is a cost 
effective procedure with minimal invasion. However 
further studies are required in order to establish the 
exact origin of GAGs in tears and its biochemical role in 
diabetic retinopathy.

CONCLUSION
 Diabetic retinopathy (advanced stages) is 
associated with an increased concentration of GAG’s in 
tears of patients with poorly controlled DM in patents 
of type 2 DM.
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RMC faculty with fresh graduates

 Rawalpindi Medical College (RMC) held its 
11th convocation to award degrees to graduates who 
have passed MBBS  in the year 2012 and 2013 under 
University of Health Sciences (UHS), Lahore.
 Federal Minister of Planning and Development 
Ahsan Iqbal Chaudhary was the chief guest, while the  
Vice Chancellor at the University of Health Sciences, 
Lahore Maj. Gen. (r) Muhammad Aslam was the guest 
of honour. The convocation ceremony was hosted by 
the Chairman Board of Management of Allied Hospitals 
Dr. Muhammad Aslam and the  Principal & Chief of 
Allied Hospitals, Professor Dr. Muhammad Umar.
 390 graduates received the degrees. Dr. Irsa Munir 
was declared as the best graduate of the RMC for the 
year 2012 while Dr. Asma Tameez ud Din was declared 
as the best graduate for the year 2013. Medals and 
certificates were awarded to the graduates who got 
distinctions in various examinations.

 Speaking on the occasion, the chief guest advised 
the fresh graduates to work with devotion for the 
betterment of the ailing  humanity especially serving 
population in peripheral areas of the country. The 
RMC Principal Prof. Dr Muhammad Umar, a devoted 
Rawalian, highlighted the academic and research 
activities of  students and the  faculty. Tracing the 
history, he said that the RMC was established in 
March 1974 at Faisalabad and was shifted to its present 
premises in November the same year. From the humble 
beginning, the college picked itself up to become one of 
the premier institutions of the country. So far 37 batches 
comprising 8422 doctors have already graduated from 

this institution and they are now playing important 
role in the health care and medical education all 
over the world. Their  level of academic and research 
achievements bear the testimony of their dedication 
and untiring efforts of the faculty.
 Maj. Gen (R) Prof. Muhammad Aslam , Vice 

11th Convocation of Rawalpindi Medical College (RMC) 
for the year 2012 & 2013

Dr. Muhammad Aslam Mr. Ahsan Iqbal Chaudhary Prof. Dr Muhammad Umar
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Chancellor and Guest of Honor from University of 
Health Sciences, Punjab, Lahore expressed his complete 
satisfaction  for the establishment  of the state-of-the-art 
departments of Medical Education, Gastroenterology 
Unit, Department of Emergency and Critical Care 
(DEC), Department of Infectious Disease (DID)  and 
Multi Organ Failure Unit (MOF) in its hospitals. He 
also noticed that the other  departments are also being 
refurbished with infrastructure and equipments, 
and hectic efforts being made to improve the patient 

management at the RMC allied hospitals. He  expected 
that the fresh graduates  will spare no effort in bringing 
a good name to its Alma- Mater  by ameliorating  the 
sufferings of the  ailing  humanity through selfless 
service, good professional conduct and devotion to the  
duty. 

Prof. Yasin Durrani
Chief Editor
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Banana is a herbaceous flowering plant in 
the genus Musa.  The fruits come from two wild 

species –Musa acuminata, (dessert bananas)  Musa 
balbisiana and  Musa  paradisiaca. (cooking bananas). 
Banana cultivation goes back to at least 5000 BCE at Kuk 
Swamp in the Western Highlands Province of Papua 
New Guinea. Political maneuvers, which gave rise to 
the term Banana republic for states like Honduras and 
Guatemala  played the international interests of the 
big powers, especially during the Cold War, to keep 
the political climate favorable to their interests. In east 
Africa, bananas are of greatest importance as a staple 
food crop. Bananas are prone to fungus 
Fusarium oxysporum and  Black Sigatoka 
popularly known as Panama 
Disease which attacks the roots of 
the banana plant. If bananas are 
too green, they can be put in a 
brown paper bag with an apple 
or tomato overnight to speed up 
the ripening process. 
 Export bananas are picked 
green, and ripen in special rooms 
which are air-tight and filled 
with ethylene gas to induce ripening. 
Flavor and texture are also affected by ripening 
temperature. Bananas are refrigerated to between 
13.5 and 15 °C (56.3 and 59.0 °F) during transport. The 
skin of ripe bananas quickly blackens at 4 °C (39 °F).
 Bananas are naturally slightly radioactive, because 
of small amounts of the isotope potassium-40 found 
in naturally occurring potassium which helps in 
maintaining body’s circulatory system. Bananas supply  
proper  carbohydrates necessary to replace  the muscle  
glycogen. Bananas  are rich in vitamin B6 which  
regulates  the blood glucose level. Due to  the presence 
of vitamin B with other minerals which lessens the 
effect of  nicotine with drawl by releasing tryptophane 
which is converted to serotonin. Students  have noticed  
mental alertness during examination if they eat banana 
at breakfast.  Finally it has been established that bananas 
are rich in iron which helps in improving the anaemia. 

Bananas is  a major staple food crop for millions of people 
in developing countries. In most tropical countries, 
green (unripe) bananas used for cooking  similar to 
potatoes. Both can be fried, boiled, baked, or chipped 
and have similar taste and texture when served. One 
banana provides about the same calories as one potato. 
Bananas are among the most widely consumed foods in 
the world.
Nutritional value per 100 g (3.5 oz)
Energy: 371kJ (89 Kcal), Carbohydrates 2.84g, Sugars 
12.23 g, Fiber: 2.6g, Protein: 1.09 g, Thiamine (vit. B1) 
0.031mg (3%) Riboflavin (vit. B2) 0.073 mg (6%), Niacin 
(vit. B3)0.665 mg (4%), Pantothenic acid: (B5) 0.330.4 mg 

(31%), Vitamin B6 0.4 mg (31%), Folate (vit. B9) 20 μg 
(5%), Choline9.8 mg (2%), Vit-C 8.7 mg (10%), 

Iron   0.26 mg (2%), Magnesium 27 mg (8%), 
Manganese 0.27 mg (13%), Phosphorus 22 

mg (3%), Potassium 358 mg (8%), Sodium 
1 mg (0%), Zinc   0.15 mg (2%), Fluride:  

2.2mg ug
 Along with other fruits and 

vegetables, consumption of 
bananas may be associated 
with a reduced risk of colorectal 

cancer and in women, breast 
cancer and renal cell carcinoma. Banana 

ingestion may affect dopamine production 
in people deficient in the amino acid tyrosine, a 

dopamine precursor present in bananas. The banana’s 
flavor is due to isoamyl acetate which is one of the main 
constituents of banana oil.
 During the ripening process, bananas produce the 
gas ethylene  and indirectly affects the flavor. Ethylene 
stimulates the formation of amylase, an enzyme that 
breaks down starch into sugar, influencing the taste 
of bananas. On the other hand, yellow bananas taste 
sweeter due to higher sugar concentrations. Banana 
chips are a snack produced from sliced dehydrated or 
fried banana, which have a dark brown color and an 
intense banana taste. Dried bananas are also ground 
to make banana flour. Bananas feature prominently 
in Philippine cuisine, being part of traditional dishes 
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Students taking  one banana  at breakfast  increases their  mental alertness during examination.
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and desserts like maruya, turrón, and halo-halo. It is a 
popular dessert in Malaysia, Singapore, and Indonesia. 
 Banana leaves are large, flexible, and waterproof. 
They are often used as disposable food containers 
or as “plates” in South Asia and several Southeast 
Asian countries. In Tamil Nadu (India) leaves are fully 
dried and used as packing material for food stuffs and 
also making cups to hold liquid foods.  The banana plant 
has long been a source of fiber for high quality textiles. 
In Japan, banana cultivation for clothing and household 
use dates back to at least the 13th century. In the 
Japanese system, leaves and shoots are cut from the 
plant periodically to produce yarns and textiles all 
performed by hand. In a Nepalese system the trunk is 
used in rugs with a silk-like texture. These banana fiber 
rugs are woven by traditional Nepalese hand-knotting 
methods.
Religion and popular beliefs
 In Burma, bunches of green bananas surrounding 
a green coconut in a tray form an important part of 
traditional offerings to the Buddha  In all the important 
festivals and occasions of Hindus, the serving of 
bananas plays a prominent part. Traditionally 
in Tamil marriages, banana trees are tied on both sides 
of the entrance of houses to bless the newlyweds. 
In Thailand, it is believed that a certain type of banana 
trees may be inhabited by a spirit, Nang Tani, (shown 
in the picture) a type of ghost related to trees that 
manifests itself as a young woman. Often people tie 
a length of colored satin cloth around the trunk of 
the banana tree in order to thwart the spirit. In Malay 
folklore, the ghost known as Pontianak is associated 

with banana trees (pokokpisang), and its spirit is said to 
reside in them during the day. 
Other uses
 The large leaves may be used as umbrellas. 
Banana peel may have capability to extract heavy 
metal contamination from river water, similar to other 
purification materials. In 2007, banana peel powder 
was tested as a means of filtration for heavy metals and 
radio nuclitides occurring in water produced by the 
nuclear and fertilizer industries (cadmium contaminant 
is present in phosphates). When added and thoroughly 
mixed for 40 minutes, the powder can remove roughly 
65% of heavy metals, and this can be repeated. Banana 
peel has displayed antioxidant activity in vitro, 
especially from unripe extracts.

Nang Tani, the female ghost of Thai folklore that haunts banana trees.
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