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Editorial

Ophthalmology and Allied Sciences
Volume 1 Number 1, January - June 2015

In this issue, an article by Puri et al on ‘Diseases
and drug related ocular complications of

tuberculosis’ is presented [1]. One must be aware of
these side effects and also of ocular tuberculosis.
Tuberculosis is the most common single cause of
morbidity and mortality worldwide, causing nearly
3 million deaths each year [2]. Most of the patients of
intraocular tuberculosis fall in the category of uveitis.
The most common clinical presentation appears to
be posterior uveitis, followed by anterior uveitis,
panuveitis and intermediate uveitis. Serpiginous
choroiditis, neuroretinitis and sub-retinal abscesses
are new entities considered to be cause of intraocular
tuberculosis [3]. Diagnosing intraocular tuberculosis
is not straightforward as there are variations in
clinical presentations and no clear cut diagnostic
criteria. Several diagnostic tests are ordered before
we reach to the exact diagnosis. Gupta et al [4] have
proposed guidelines for the diagnosis of intraocular
tuberculosis in which they have divided the cases
into two groups, confirmed cases and presumed
intraocular tuberculosis. Apart from the clinical
presentation mentioned above, ocular investigations
like demonstration of AFB or positive PCR from ocular
fluid. Systemic investigations like Mantoux test,
evidence of healed or active tubercular lesion on
X-ray chest or confirmed active extra-pulmonary
tuberculosis are required. Tests for exclusion of other
uveitic entities like serology for syphilis,

toxoplasmosis etc. should be done. A positive
therapeutic response to 4 drugs ATT (isoniazid,
rifampicin, ethambutol and pyrazinamide) over a
period of 4 to 6 weeks may be tried. The guidelines
suggest that therapeutic trial with single drug
isoniazid should be avoided due to risk of
development of resistance. In nut shell, we have to
remember that there should be a high index of
suspicion of ocular tuberculosis in entities mentioned
above to clinch the diagnosis.
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Correlation between Altered Serum Lipid Profile and Spectral Domain
Optical Coherence Tomography based Macular Thickness Parameters
in Diabetic Retinopathy

Reprint Request: Prof. Sandeep Saxena
Department of Ophthalmology, King George’s Medical

University, Lucknow, India. 226003.
E-mail: sandeepsaxena2020@yahoo.com

Sandeep Saxena1, Shivani Sinha1, Khushboo Srivastav1, Vinod Kumar B. M.1

Introduction

Diabetic retinopathy (DR) is a micro vascular
complication of diabetes mellitus (DM) and

is a leading cause of morbidity in people with DM
[1].The prevalence of DR is 18% in urban population
older than 40 years with DM [2]. Although the
pathogenesis of DR is not completely understood,
several risk factors have been established. These
include poor glycemic control, hypertension,
increasing age, dyslipidemia, serum urea, serum
creatinine and duration of DM [3, 4, 5, 6, 7].

Lipoproteins play an indirect role in DR by
affecting the integrity of the blood retina barrier
(BRB). In retina with an intact BRB, plasma
lipoproteins may be largely irrelevant but when BRB
is impaired in diabetes, it leads to lipoprotein
extravasation  and subsequent modification, hence
causes toxicity to the neighbouring retinal cells [8].
The external limiting membrane (ELM) is a part of
the retinal barrier that is disrupted by pathological
conditions contributing to fluid accumulation in the
macula, hence affecting the macular thickness [9,10].

In a previous study it was found that high low density
lipoprotein (LDL) was found to be associated with
increased central subfield macular thickness (CSMT) and
central subfield macular volume (CSMV) in diabetic
patients without diabetic macular edema (DME) [11]. The
present study was undertaken to explore the association
of deranged lipid profile with central subfield thickness
(CST) and cube average thickness (CAT) in DR.

© Red Flower Publication Pvt. Ltd.

Abstract

Aim: To study the correlation between altered
serum lipid profile and spectral domain optical
coherence tomography (SD-OCT) based
macular thickness parameters in diabetic
retinopathy. Method: Study subjects included 60
cases of type 2diabetes mellitus (DM): no
diabetic retinopathy (No DR, n=20); non
proliferative DR (NPDR, n=20); proliferative DR
(PDR, n=20) and 20 healthy controls. Best
corrected visual acuity (BCVA) was measured
on logMAR scale. Cube average thickness
(CAT) and central subfield thickness (CST) was
assessed using SD-OCT. Serum lipid profile was
analyzed using standard protocol. Data was
analyzed statistically. Result: Decrease in BCVA
positively correlated with increased CAT
(r=0.25, p=0.028), increased CST (r=0.28,
p=0.04), increased serum cholesterol (r=292,
p=0.01) and decreased high density lipoprotein
(r=-0.714, p=0.01). Statistically significant
positive correlation was found between increase
in CAT with increase in serum cholesterol
(r=0.403, p=0.00) and also with increase in low
density lipoprotein (r=0.343, p=0.02. ).
Conclusion: Deranged lipid profile correlates
with the progression of diabetic retinopathy.
Further, this study demonstrates the correlation
of deranged lipid profile and decreased visual
acuity with increased CAT.

Keywords: Diabetic Retinopathy; Lipid Profile;
Spectral Domain Optical Coherence Tomography;
Cube Average Thickness; Central Subfield
Thickness.

Authors Affiliation: 1Retina Service, Department of Ophthalmology, King George’s Medical University, Lucknow, India.
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Method

The study was conducted according to the tenets
of the Declaration of Helsinki after approval from
the institutional review board. An informed
voluntary consent was obtained from all the study
subjects. This was a tertiary care centre based cross
sectional study. Sixty consecutive cases of type 2 DM
and twenty healthy controls, between age group
45-70 years, were included. Based on the fundus
photography and fluoresce in angiography, cases
were divided into three groups: patients of diabetes
without retinopathy (No DR) (n = 20), non
proliferative diabetic retinopathy  (NPDR)  (n= 20)
and proliferative diabetic retinopathy  (PDR) (n = 20)
according to the ETDRS classification. Cases with
ocular or systemic diseases affecting the retinal
vascular pathology, end stage renal disease, cases
with history of any previous intra-vitreal injection(s),
ophthalmic surgical or laser interventions and cases
with media haze at any level giving signal strength
of less than 5 on OCT were excluded. Cases on lipid
lowering medications were also excluded. Best
corrected visual acuity (BCVA) was documented on
logMAR scale. All the study subjects underwent
detailed fundus evaluation using stereoscopic slit
lamp bio-microscopy and indirect ophthalmoscopy.
Digital fundus photography and flourescein
angiography was done using Zeiss fundus camera

FF 450 Plus with pixel width of 0.0054 and image
size 2588 × 1958.

All study subjects underwent macular thickness
analysis using three dimensional spectral domain optical
coherence tomography (SD-OCT) (Carl Zeiss Meditec
Inc.,CA, U.S.A). Macular cube analysis 512 × 128 protocol
was used figure 1. Blood samples were collected from all
the study subjects by aseptic venepuncture.

Total cholesterol (CHO) and triglycerides (TGs) were
measured by enzymatic method. High density
lipoprotein (HDL) was analysed using phosphate
tungsten method. All tests were performed using
standard protocol. Very low density lipoprotein (VLDL)
and LDL were calculated using the above values
[VLDL= TG/5, LDL= (VLDL+HDL) - cholesterol].

Data has been summarized as Mean ± SE. The
continuous variables of the study groups were
compared by one factor analysis of variance
(ANOVA). The discrete (categorical) variables were
compared by chi-square (÷2) test. For pair wise
comparison between the groups, Tukey’s test for
multiple comparisons was used. The logMAR vision
score of two groups (NPDR and PDR) was compared
by independent Student’s t test. Pearson correlation
analysis was used to assess association between the
variables. A p<0.05 was considered statistically
significant. All analyses were performed
STATISTICA 6.0 software package (StatSoft, 2001).

Fig. 1: Spectral  domain optical coherence  tomography showing macular thickness analysis on a macular cube using 512×
128 protocol in diabetic macular edema.

Ophthalmology and Allied Sciences / Volume 1 Number 1 / January - June 2
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Results

Mean age (in years) of the four groups was 53.6 ±
8.06 in controls, 54.00 ± 6.05 in No DR, 57.6 ± 4.64 in
NPDR and 55.3 ± 8 .14 in PDR groups. No significant

difference in the age was observed among the groups
(F=2.46, p=0.06).

The ÷2 test revealed similar (p>0.05) sex proportion
among all the four groups (Male/Female: 6/14 vs.
13/7 vs. 14/6 vs. 15/5, ÷2=7.2 p=0.080).

Distribution of
Normals

99%
95%

5%

1%

ILM-RPE 34012.2453

Central Subfield
Thickness (  m)

Cube Volume
(mm )3

Cube Average
Thickness (  m)
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Mean duration of diabetes mellitus in years was
7.14 ± 5.22 in No DR, 10.38 ± 5.91 in NPDR and 12.18
± 4.66 in PDR groups. Significant association of
severity of diabetic retinopathy with increase in the
duration of the disease was documented (F=17.62,
p<0.0001).

Mean glycated hemoglobin (%) was 6.08 ± 1.22,
6.36 ± 0.61, 7.28 ± 1.48 and 7.71 ± 1.91 in controls,
NODR, NPDR and PDR respectively. No significant
difference was found between glycated hemoglobin
among the groups on analysis of variance (ANOVA).

Mean logMAR BCVA was 0.04 ± 0.09 in control,
0.3 ± 0.36 in No DR, 0.5 ± 0.39 in NPDR and 1.4 ± 0.40
in PDR groups. On ANOVA, significant difference
in visual acuity was found among the group
(F=42.68, p<0.0001).

Table 1 summarizes the central subfield thickness
(CST) and cube average thickness (CAT) in study
group. Decrease in BCVA was significantly
associated with increase in CST (r=0.28, p=0.04) and
CAT (r=0.262, p=0.018).

Mean values of the serum levels of CHO, HDL,
LDL and VLDL has been shown in Table 2. While
analyzing the lipid profile using ANOVA, difference
in serum CHO (F=6.617, p<0.001), serum HDL
(F=4.436, p<0.001), serum LDL (F=6.274, p<0.001),
serum VLDL (F=6.17, p<0.001) was found between
the study groups.

Table 3 shows correlations between various
biochemical parameters with CAT, C9T and BCVA.
On pearsons correlation analysis, CST was not
significantly correlated with serum CHO (r=0.172,
p=0.135), HDL (r=-0.120, p=0.297), LDL (p=0.192,
p=0.095) and VLDL (r=-0.63, p=0.585). CAT was
found to be correlated with CHO (r=0.403, p=0.00),
HDL (r=0.42, p=0.714), LDL (p=0.343, p=0.02) and
VLDL (r=0.159, p=0.167) on applying pearsons
correlation. Increased logMAR BCVA was
significantly associated with increased serum
cholesterol (p=0.01) and decreased HDL (p=0.01).
There was no significant association between BCVA
with LDL (r=0.312, p=0.06) and VLDL (r=0.041,
p=0.723).

Table 1: Summary (Mean ± SD) of central subfield thickness and cube average thickness in study group

Table 2: showing various biochemical parameters amongst different groups

Table 3: Correlation of various bio-chemical parameters with CST, CAT and visual acuity
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Discussion

Our present study was aimed at establishing a
correlation of deranged lipid profile and BCVA with
CAT and found that deranged lipid profile is
significantly correlated with decreased BCVA and
with increased CAT. It also shows that increased
CST and increased CAT are positively correlated with
decreased BCVA.

Severity of diabetic retinopathy was found to be
significantly associated with duration of disease in
accordance with a study by Correa et al [12].

Various studies have found decreased visual
acuity to be significantly associated with increase in
grade of ELM and inner segment ellipsoid band (ISel)
disruption in DM [13, 14] . The grades of disruption
increases with increase in  severity of  diabetic
retinopathy.  Our previous studies involving nitric
oxide, oxidative stress, advanced glycation end
products, VEGF and ICAM in DR have been
associated with in vivo structural changes in inner
segment ellipsoid and retinal pigment epithelium [15,
16, 17]. Another recent study of ours has found a
significant association between increase in central
subfield thickness and grade of inner segment
ellipsoid band (ISel) disruption on SD-OCT with
progression of diabetic retinopathy [18].

Our current study has correlated significantly the
decrease in visual acuity with increase in the severity
of retinopathy, similar to studies concluded by
Falkenstein et al [19]. We found in our study that
decrease in BCVA was significantly correlated with
increased CST and CAT and was in accordance with
the study conducted by Sasaki et al [10]. But in a
study by Otani et al, CST was found to be weakly
and negatively correlated with BCVA [20]. Significant
correlation has been found between OCT patterns of
clinically significant diabetic macular edema and
severity of retinopathy, central macula thickness
(CMT) and BCVA [21].

The study by Wu et al demonstrated that heavily
oxidized-glycated LDL induced the activation of
caspase, mitochondrial dysfunction and apoptosis
in human retinal capillary pericytes suggesting
potentially important role of extravasated, modified
LDL in promoting DR by promoting apoptotic
pericyte loss [22]. Recently it has also been shown
that levels of circulating oxidized LDL immune
complexes (ox-LDL-ICs) predict the development of
DR [23]. In retinal sections from people with type 2
diabetes mellitus, ox-LDL and IgG was present
proportionate to DR severity. Ox-LDL-IC exhibited
greater cytotoxicity than ox-LDL toward retinal

pericytes. Another study elaborated the role of lipids
in diabetic retinopathy by studying the effect of
cholesterol lowering agents ie., statins on BRB in DR.
Statins normalize the expression of pro-inflammatory
factors which are drastically up-regulated in diabetic
retina [24]. This further supports the role of lipids in
pathogenesis of DME.

The study by Sasaki et al associated high LDL with
increased CSMT and CSMV in diabetic patients
without DME [10]. High serum cholesterol, LDL and
non HDL levels were also found to be associated
with retinal hard exudate formation, CSME,
decreased BCVA and with DME in patients of type 2
DM [25, 26, 27, 28].

Our recent study highlighted, significant
correlation of deranged lipid profile with ELM and
ISel disruption [29]. Deranged lipid profile was found
to have a significant correlation with progression of
diabetic retinopathy in our present study which is in
harmony of previous studies where high TGs and
low HDL were found to be associated with increased
severity of DR [30, 31, 32, 33, 34]. This present study
significantly positively correlated increased serum
levels of CHO and LDL levels with increased CAT
but not with increased CST.

In our study increased serum CHO and decreased
HDL was found to be significantly correlated with
decrease in BCVA.

Conclusion

Deranged lipid profile is significantly correlated
with decreased BCVA and with increased CAT.
Increased CST and increased CAT were positively
correlated with decreased BCVA.
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Abstract

Objective: To study the anatomic and visual
outcomes of descemetopexy in Descemet’s
membrane detachment (DMD) after cataract surgery
with the help of Anterior Segment –OCT (AS-OCT)
and endo-illuminator. Design: A prospective study.
Participants: Nineteen eyes of 19 patients. Methods:
This study was carried out at Regional Institute of
Ophthalmology (M.D. Eye Hospital, Dr. Katju Road,
Nakhas Kona, Allahabad, India) after taking
permission from ethical committee of M.L.N.
Medical College, Allahabad from April 2013 to
March 2014. We used Anterior segment OCT (AS-
OCT) and endoilluminator in the management of
Descemet’s membrane detachment. Descemetopexy
was performed with air or 14% isoexpansile
perfluoropropane (C3F8) or 20% SF6 gas. Main
Outcome Measures: Anatomical (reattachment rates)
and functional results (best-corrected visual acuity)
were studied. Secondary outcome measures were
assessment of surgical complications and
association of various factors with final visual
outcome. Results: With the help of endo-illuminator

Author Affiliation 1Regional Institute of Ophthalmology at Govt. M. D. Eye Hospital, Allahabad, Uttar Pradesh, India.

and OCT, we treated total 19 patients of Descemet’s
membrane detachment following cataract surgery
with intra-cameral injection of air (3 patients),
perfluoropropane (7 patients) and sulphur
hexafluoride (9 patients), figure 2. Out of the 19
patients 13 (68%) patients had final visual acuity
between 6/6-6/12 and 6 (32%) patients had final
visual acuity between 6/12-6/24, figure 3.
Reattachment occurred within 48 hours in 15
patients and after 48 hours in 4 patients. Residual
DMD was found in one case in which we re-injected
SF6. Conclusion:  Anterior Segment Optical
Coherence Tomography(OCT) guided, endo-
illuminator assisted intra-cameral injection of
sulphur hexafluoride (SF6) gas is the best way of
management of Descemet’s membrane detachment
as compared to intra-cameral injection of air and
perfluoropropane (C3F8) gas. Financial
Disclosure(s): The author(s) have no proprietary or
commercial interest in any materials discussed in
this article.

Keywords: Anterior Segment Optical Coherence
Tomogram; Descemet’s Membrane Detachment;
Descemetopexy; Endo-Illuminator.

Introduction

Descemet’s membrane detachment (DMD) is an
uncommon but serious complication of

intraocular surgery [1]. It occurs when fluid enters
the corneal stroma through a break in Descemet’s
membrane (DM) or an area of separation between
the DM and the corneal stroma. Acute loss of vision
from severe corneal edema can be the first sign and
may also be the cause of a delayed diagnosis [2]. In

1928, soon after the advent of slit-lamp bio-
microscopy, the first systematic description of DMD
in the American literature was made by Bernard
Samuels [3]. Samuels reported three patients with
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DMD after iridectomy, but he failed to realize its
significance. Indeed, the subsequent literature reflected
little interest in this entity until 1964, when Scheie [4]
realized the potentially serious nature of this surgical
complication in his report of three patients who did
poorly with DMD after cataract extraction.

A review of literature revealed that only one report
has determined the incidence of DMD. It was found to be
2.6% for extra-capsular cataract extraction (ECCE) and
0.5% for phacoemulsification [5]. The presence of DM
tags or scrolls along the interior lip of the sclera-corneal
incision have been noted, with an incidence determined
by gonioscopy to be 11% to 42% [6, 7]. There is no clarity
in the existing literature regarding the need for surgical
reattachment [8-11] and the efficacy of various
substances used as tamponade, such as 100% air,
viscoelastic material, 14% isoexpansile perfluo
ropropane (C3F8) and 20% sulphur-hexafluoride [12].
Potter and Zalatimo (13) have reported air to be the least
efficacious tamponade for descemetopexy.

Early treatment of this condition is important as it
can prevent permanent corneal opacification due to
endothelial pump failure. Descemet’s membrane
detachment (DMD) has been classified as planar
Descemet’s membrane detachment if separation is
<1mm and non Planar if separation is > 1mm from
stroma. Each one is further classified in to central
and combined (central and peripheral). Diagnosis
can be made on slit-lamp examination, but in cases
of corneal edema, anterior segment optical coherence
tomogram (AS-OCT) would be helpful in determining
the position of detached flap, which will allow us to
prepare the surgical plan more appropriately.
Descemet’s membrane detachment has been reported
with cataract extraction, iridectomy, trabeculectomy,
penetrating keratoplasty, pars plana vitrectomy, deep
sclerectomy, and viscocanalostomy etc.

Considering the significance of DMD discussed
earlier and taking into account the lack of
consistency and clarity in the existing literature, we
aim to compare the outcomes of descemetopexy after
cataract surgery with respect to the use of air, C3F8
and SF6 gas. To the best of our knowledge, this is the
first comparative study published so far to report the
use of Anterior Segment –OCT (AS-OCT) and endo-
illuminator in the management of Descemet’s
membrane detachment (DMD) after cataract surgery.

Material and Methods

Study Design and Subjects
This prospective study was carried out at Regional

Institute of Ophthalmology (M.D. Eye Hospital, Dr.

Katju Road, Nakhas Kona, Allahabad, India) after
taking permission from ethical committee of M.L.N.
Medical College, Allahabad from April 2013 to March
2015. As per hospital protocol, written informed
consent was obtained from all patients before all the
surgical procedures and the investigations that they
underwent.

This study included patients who underwent
anterior chamber gas injection (descemetopexy) for
the treatment of DMD after cataract surgery during
April 2013 to March 2015. Descemet’s membrane
detachment was identified on slit-lamp examination
as separation of the DM from the posterior stroma
with an area of corneal edema overlying it (Figure 1).
Inclusion criteria were: the patients who underwent
cataract surgery, non-planar type of Descemet’s
membrane detachment, patients diagnosed as
Descemet’s membrane detachment within one month
of cataract surgery. Therefore, 19 patients who
fulfilled the inclusion criteria were included in the
study.

 Patients Diagnosed as Descemet’s Membrane
Detachment after One Month of Cataract Surgery
were Excluded From The Study.

Data Collection
The data collected from the medical records

included age, sex, the eye operated, presence of
any corneal opacity (which obscured the view of
the anterior segment during the cataract surgery),
type of initial cataract surgery, preoperative visual
acuity,  pre-operative and post-operative
intraocular pressure(IOP), location and degree of
DMD and duration between descemetopexy and
previous cataract surgery. Other details noted were
the type of gas used for anterior chamber injection
and any intra-operative or  postoperative
complications. Postoperative details at 1 month
included status of DM attachment and best-
corrected visual acuity.

Outcome Measures
The primary outcome measures were studied

after 1 day, 1 week and 1 month after descemetopexy
with the help of anterior segment optical coherence
tomogram (AS-OCT). Assessment was done for the
final status of the detached portion of the DM
(anatomic) and the improvement in the visual acuity
(functional). The size of the gas bubble was also
assessed. The secondary outcome measures included
complications of the procedure and the association of
various factors with the final visual outcome.

Kamaljeet Singh et. al. / Anterior Segment–OCT Guided, Endo-illuminator Assisted Management of
Descemet’s Membrane Detachment
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Preoperative Examination

All patients underwent visual acuity testing, slit-
lamp examination, intraocular pressure
measurement by non-contact tonometer (Topcon CT-
80), direct and indirect ophthalmoscopy and anterior
segment optical coherence tomography (AS-OCT and
Carl Zeiss Meditech, Dublin, CA, USA). AS-OCT
helps in the detailed evaluation of Descemet’s
membrane detachment in all the quadrants of the
cornea.

Surgical Technique

Descemetopexy was performed by the same
surgeon (KJS) in the operating room with all aseptic
precautions using topical or local anesthesia. In this
study, we used a powerful light source in the form of
endoilluminator, which is more commonly used in
vitreo-retinal surgeries. The endoilluminator, when
placed at the limbus, illuminates the anterior chamber
and thus provides a better view of the detached
Descemet’s membrane. Under an operating
microscope, a 30G cannula was taken and mounted
on a one-ml disposable syringe. The syringe was
filled with 100% air, isoexpansile mixture of 14%
C3F8 or 20% SF6 gas, the choice of which was pre-
decided.

The gas was aspirated into the syringe through a
micropore filter. The site of entry was in an area 180
degree opposite to the area of the DMD. The syringe
filled with gas or air was inserted into the anterior
chamber under the guidance of the endoilluminator.
A continuous, single bubble of the gas was aimed
into the anterior chamber. The eye was patched in
most cases.

Postoperative Management

On the first postoperative day, the patient was
examined specifically to assess the attachment of the
DM with the help of anterior segment optical
coherence tomogram (AS-OCT). A standard
postoperative treatment of topical antibiotics
(ofloxacin 0.3% or moxifloxacin 0.5% eye drops) given
for 1 week and tapering doses of topical steroids
(betamethasone 1% or prednisolone acetate 1%) given
for 5 weeks was followed. Postoperatively, any
increase in intraocular pressure measured with non-
contact tonometer (NCT) was managed with topical
or oral antiglaucoma medication. Further follow-ups
were done at 1 week and 1 month. The anatomic

attachment of the DM, vision, and intraocular
pressure were noted at every visit. Anterior segment
optical coherence tomogram (AS-OCT) was
performed in all patients postoperatively to confirm
the attachment of the DM. The surgical procedure
was repeated if the DMD persisted on the first
postoperative day, as evaluated on a slit lamp or AS-
OCT.

Results

We treated 19 patients (19 eyes) with DMD after
cataract surgery. 17 patients were operated in our
institution and 2 were patients who referred to our
institution. The mean age at the time of presentation
was 71 years (range, 61–79 years); 12 subjects were
women, and 9 were men.

The endoilluminator when placed at the limbus
illuminates the anterior chamber and thus
provided a better view of the detached Descemet’s
membrane during descemetopexy. With the help
of endo-illuminator and OCT, we treated total 19
patients of Descemet’s membrane detachment
following cataract surgery with intra-cameral
injection of air (3 patients), perfluoropropane 14%
(7 patients) and sulphur hexafluoride (9 patients),
figure 2. Out of the 19 patients 13 (68%) patients
had final visual acuity between 6/6-6/12 whereas
6 (32%) patients had final visual acuity between
6/12-6/24, figure 3. Reattachment occurred within
48 hours in 15 patients while reattachment
occurred after 48 hours in 4 patients, figure 4. It is
better to use air and SF6 gas as compared to
C3F8 because C3F8 gas lasts much longer than
SF6 gas and may consequently be more toxic to the
endothelium.

We found that reattachment rates were higher
when descemetopexy was performed within one
week of cataract surgery as compared to when
performed later. No post-operative complications
were noted except raised intraocular pressure found
in one patient with intra-cameral C3F8 gas injection
which was treated with acetazolamide tablet BD.
Residual DMD was found in one case in which we
re-injected SF6 gas which was previously treated
with Air Descemetopexy.

Results with intra-cameral injection of air,
perfluoropropane 14% and sulphur hexafluoride are
summarised in following table:

Kamaljeet Singh et. al. / Anterior Segment–OCT Guided, Endo-illuminator Assisted Management of
Descemet’s Membrane Detachment
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Table 1: Pre- operative and post-operative assessment of patients of descemetopexy with air, C3F8 and SF6

Fig. 1: Slit-lamp photographs of a case of Descemet’s membrane detachment
showing corneal edema with Descemet’s membrane (DM) break.
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Fig. 2: Distribution of patients as per the gases injected

Fig. 3: The pie chart representing the visual outcomes in the 19 patients

Re attachment within 48 hours -15 Re attachment after 48 hrs - 4

Fig. 4: The bar diagram showing reattachment of DMD within 48 hours and after 48 hours
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Discussion

Descemet’s membrane detachment is a rare but
vision threatening complication of cataract surgery
[1, 2, 5]. There is a relative paucity in the literature
regarding the guidelines for the management of
DMD. Some of the questions that still remain
unanswered are whether an intervention is
warranted in all cases of DMD and, if required, what
duration is ideal, which is the best agent to treat it
with, and whether any other factors influence its final
outcome.

Since Samuels’s article [3] in 1928, several
mechanisms of surgically induced DMD have been
proposed. Samuels alluded to a shallow chamber as
a risk factor and stated that complicated or repeated
operations were at particular risk. The inadvertent
insertion of instruments between the corneal stroma
and Descemet’s membrane was first suggested by
Scheie [4].

Observation in cases of smaller or inferior DMD
might avoid the inherent risks of intervention [8, 9],
but a delay in repair may be complicated by fibrosis,
shrinkage, and wrinkling of DM, which may
subsequently prevent reattachment [14]. In a series
of 5 patients, Assia et al [15] stated that observing a
non-scrolled DMD conservatively might lead to its
resolution, but the duration of recovery was
prolonged, ranging from 1 to 3 months. Modern
cataract surgery is considered to be a refractive
surgery, and patients expect excellent vision almost
immediately. Thus, despite several reports of
spontaneous DMD reattachment, [8, 9] an early
repair is advocated [13, 16, 17].

Anterior chamber injection of gas as the primary
management strategy has been well described [2]. It
can hasten the absorption of corneal edema and, thus,
visual recovery. We have attempted to analyze the
various risk factors that affect the occurrence and
resolution of a DMD. In this study, we found that
descemetopexy with SF6 or C3F8 for DMD after
cataract surgery had good anatomic and functional
outcomes. However, the final visual acuity in our
study was adversely affected if the Descemet’s
detachment occurred in patients who had a more
advanced cataract, underwent an SICS, or had a
prolonged duration of intervention after cataract
surgery.

Similar to our findings, the existing literature states
that the visual acuity of patients with DMD after the
descemetopexy procedure is significantly better than

their preoperative visual acuity, [18, 19] proving the
necessity of treatment for DMD. A repeat
descemetopexy also is not uncommon. One of 19
patients required repeat intervention in our study,
with comparable visual and functional outcomes at
1 month. Mahmood et al [14] and Marcon et al [18]
also had to resort to repeat injections in a few patients
in their study because the primary injections failed
to successfully attach the detached DM.

Contrary to our findings, Marcon et al [18] and
Kim et al [20] reported that DMDs did not require
urgent surgical repair, and the decision on when to
intervene in DMDs must be made on a case-by-case
basis. Mackool and Holtz [21] proposed a
classification scheme to help determine the prognosis
for DMDs. They separated DMDs into planar and
non-planar, depending on whether Descemet’s
membrane was separated from the posterior corneal
stroma by <1 mm or >1 mm, respectively. They
believed that planar detachments had the best
prognosis for spontaneous reattachment, whereas
non-planar detachments were unlikely to
spontaneously reattach and should be repaired early.
We performed descemetopexy only in all non-planar
type of descemet’s membrane detachment (DMD).

The use of 100% air as a tamponade has been
believed to be least effective, and success has been
shown with longstanding intra-cameral gases such
as sulphur-hexafluoride or C3F8(13). In this study,
we compared the use of 20% SF6, 14% isoexpansile
C3F8 and 100% air for descemetopexy and found
that the reattachment rates were the same with the
14% C3F8 gas and 20% SF6 gas. But, it was better to
use air and SF6 gas as compared to C3F8 because
C3F8 gas lasts much longer than SF6 gas and may
consequently be more toxic to the endothelium. Early
pupillary block was also seen in an eye in which
C3F8was used. SF6 was found to be better than air as
it lasted for 2 weeks as compared to air which got
absorbed within 3 to 4 days. Residual DMD was
found in one case in which we re-injected SF6 which
was previously treated with air Descemetopexy.

We found significantly worse final visual acuity
in eyes with a longer duration between the cataract
surgery and the descemetopexy, in eyes that had
undergone SICS procedures, and in eyes in which
C3F8 gas was used.

Conclusion

We concluded that Anterior Segment Optical
Coherence Tomography(OCT) guided, endo-



Ophthalmology and Allied Sciences / Volume 1 Number 1 / January - June 2015

21Kamaljeet Singh et. al. / Anterior Segment–OCT Guided, Endo-illuminator Assisted Management of
Descemet’s Membrane Detachment

illuminator assisted intra-cameral injection of
sulphur hexafluoride (SF6) gas is the best way of
management of Descemet’s membrane detachment
as compared to intra-cameral injection of air and
perfluoropropane(C3F8) gas.
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Introduction

Glaucoma, the second most common cause of
blindness after cataract, causes irreversible

loss of vision [1,2,3]. According to World Health
Organization, in 2002, 12.3% (4.6 million) of the 37
million blind people worldwide could be attributed
to glaucoma. It is predicted that prevalence of
glaucoma will exponentially increase to 79.6 million
with an estimated 11 million blind in both eyes from
glaucoma by 2020 [2]. India has the largest
population of persons with blindness and vision
impairment with an estimated 18.7 million people
blind in India which may increase to 31.6 million by
2020 [4]. Aravind comprehensive eye study done in
rural population of southern India reported to have
a prevalence of 2.6% for all types of glaucoma with
primary open angle glaucoma as the leading cause
followed by angle closure glaucoma and pseudo-
exfoliation glaucoma [5].

Glaucoma is an eye condition which is treatable
and where early interventions can alter or halt the
progression of the disease to blindness. However,
screening for glaucoma is not as well established as
for cataract or refractive errors primarily because of
the large differential in prevalence and the relative
difficulty to establish a diagnosis (more tests and
more equipment in the screening setting) compared
with cataracts and refractive errors.  This has led to
recommendations to use case finding as the first line

© Red Flower Publication Pvt. Ltd.

  Abstract

Purpose: To determine the effectiveness of
targeted screening for glaucoma case finding.
Study setting: Aravind Eye Hospital, Theni.
Materials and Methods: From hospital database
1493 case sheets of glaucoma patients were
retrieved who were informed by postcards (1007),
telephone (243) and door to door verbal
communication by field workers (253) to come to
the base hospital along with their 1st degree
relatives for glaucoma evaluation on a particular
day. Visual acuity, tension applanation, detailed
anterior segment evaluation by slit lamp
examination, pachymetry, gonioscopy for relevant
patients and optic nerve head evaluation by +
90D slit lamp bio-microscopy were done. New
cases of glaucoma were established by IOP, optic
nerve head damage and Humphrey visual field
(HFA 24-2) analysis. Results: 520 patients (New
cases/established glaucoma cases – 171/349)
attended screening in the hospital in a single day.
150 were first degree relatives. 27 (18% of 1st degree
relatives) new cases were detected among 1st

degree relatives. Overall 48 cases (new/review
27/21) were called at later date for HFA 24-2, 45
cases (18/27) were advised cataract surgery, 10
cases (0/10) were advised combined surgery and
10 patients (6/4) were advised 1064 Nd: YAG
laser peripheral iridotomy. Conclusion: Glaucoma
screening and awareness creation program in
rural setting is very essential as the major Indian
population resides here. This methodology of
screening is unique as it provides tertiary care
expertise at the doorsteps of rural population and
provides awareness of generic nature of disease.

Keywords: Intraocular Pressure; Humphrey’s
Visual Field Analysis; Field Workers; Vision
Centers; Nd: YAG lasers.
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for identification of persons with glaucoma in
India [6].

Aravind Eye Hospital, Theni, established in 1985
provides eye care services to a 1.1 million rural
population base in Theni, a remote district of Tamil
Nadu. We designed a high risk targeted screening
approach focused on the first degree relatives of
persons with glaucoma (index cases of glaucoma
were identified and confirmed at the outpatient
department of the hospital) considering that several
studies have reported a heritable basis for glaucoma
[7, 8, 9, 10]. This manuscript reports on the results of
this high risk targeted screening strategy to identify
persons with glaucoma. Here we have tried to provide
tertiary health care benefits to rural people by
utilizing primary health care workers.

Methods

This retrospective analysis had approval of the
ethics committee of Aravind eye hospital and post
graduate institute and followed all tenets of the
Declaration of Helsinki.

With this background a one day glaucoma
screening camp was conducted at the base hospital
of Aravind Eye Hospital Theni to monitor known
glaucoma patients and to screen their 1st degree
relatives. 1493 case records of indexed glaucoma
patients were retrieved from medical records
department using ICD code. Of the indexed cases
1160 (77.7%) case records were from hospital database
and 333(22.3%) case records were from vision center
database. These vision centers are primary health
care centers providing eye care to 50,000 rural
populations. There are 9 vision centers situated
covering all directions of the district which are well
connected with satellite and internet communication
with base hospital. A unique methodology of
publicity was carried out to inform and educate
patients to attend glaucoma screening along with
their family members.

 Of the 1493 patients, 1007 patients were informed
by hand written post cards by our trained paramedics
in local language which were sent by post to their
respective addresses, 243 patients were informed by
phone calls and 254 cases were informed by verbal
communication at their doorstep by our field workers.
Field workers are ground health staff who are
employed in vision centers and take care of outreach
activities. Each vision center employs one field
worker. Besides mass publicity was done using local
cable channels and mike announcements 2 days prior
to camp. Glaucoma awareness posters were

displayed in various hospitals (Government and
Private), vision centers and primary and secondary
health care centers.

On the day of camp all patients underwent
registration process initially followed by uncorrected
visual acuity examination using snellen charts by
trained paramedical staff. Intraocular pressures of
all the patients were measured by noncontact
applanation tonometry followed by preliminary
examination of anterior segment by slit lamp.
Gonioscopy and pachymetry was done in necessary
patients. 3 trained glaucoma experts were invited
from our tertiary care center for assessing and
diagnosing glaucoma cases. Detailed optic disc
evaluation was done with +90D slit lamp bio-
microscopy through mydriatic pupils by trained
glaucoma experts. Optical coherence tomography
9Stratus OCT, Zeiss meditech) was done in both new
and established diagnosed glaucoma cases/
suspects and optic disc evaluation was done using
moor-fields regression analysis. Automated
perimetry was not part of the protocol. However
established glaucoma cases had their Humphreys
visual analysis (24-2 and/or 10-2 as indicated) done,
field examination for newly diagnosed or glaucoma
suspects was performed at a later date. Appropriate
management was advised by glaucoma experts
followed by counseling by trained counselors. At the
end all patients attended a video show depicting and
educating the public about glaucoma. Patient flow
algorithm is depicted in figure 3.

Results

520 patients attended the glaucoma screening
camp. 349 patients or 67.11% of the total registrants
were known glaucoma patients and 171 individuals
or 32.88% of the registrants were newly screened.150
individuals / 87.7% of new registrants were 1st degree
relatives and 21 individuals/ 12.3% of new
registrants were 2nd degree relatives. Mean age group
of all the registrants was 61.63 years (range 46-92
years). 69.37% were males and 30.63% were females.

29 cases / 16.9% of new registrants were
diagnosed of glaucoma in all forms. 27 cases/ 18%
of 1st degree relatives were diagnosed of glaucoma.
Mean age group of the 1st degree relatives was 51.25
years (range 42-62) Of the 29 cases; 15 cases (51.72%)
were primary open angle glaucoma, 5 cases (17.24%)
were primary open angle suspects, 6 cases (20.68%)
were primary angle closure glaucoma and 3 cases
(10.34%) were pseudo-exfoliation glaucoma. 27
newly diagnosed cases were called another day for
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full threshold Humphreys visual field analysis 24-2
for confirmation of diagnosis.2 new cases were not
advised visual field analysis in view of their
advanced cataract. New cases were not advised
combined surgery because final intervention is done
after analysis of visual field reports at later date.

Overall 10 cases were advised Nd: YAG laser
iridotomy of which 6 cases were newly identified
cases and the rest 4 were from established glaucoma
cases. 10 from the established glaucoma group cases
showed remarkable progression in optic nerve head
damage (established by OCT) and hence they were
advised combined trabeculectomy with cataract
surgery and intraocular lens implantation.  18 cases
from the new registrants were advised cataract

surgery and 27 cases from the established group were
advised cataract surgery with intraocular lens
implantation through temporal approach as their
IOP were well controlled by medical therapy (to
salvage superior conjunctiva for trabeculectomy in
future). 21 cases from the established group were
advised repeat Humphreys visual filed analysis in
view of their poor compliance and non-progression
of optic nerve head damage in OCT. (Figure 1 shows
flow chart of new cases identified and Figure 2 shows
flow chart of follow up and management of
established glaucoma cases).

 Field workers had a pivotal role in the success of
this camp; table 1 shows the performance of each of
the field worker in their respective fields.

Fig. 1: Flow chart showing total number of new registrants, newly identified cases and overall
management plan.

POAG:- Primary open angle glaucoma
PACG:- Primary angle closure glaucoma
PXG:- pseudoexfoliation glaucoma
POAG suspect:- primary open angle glaucoma suspects
IOL:- cataract surgery with intraocular lens implantation
YAG PI:- Nd:YAG peripheral iridotomy
HFA:- Humphreys visual field analysis
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Fig. 2: Flow chart Showing Distribution Of Types Of Glaucoma In Established Glaucoma
Patients And Advice Advocated By Trained Glaucoma Experts

POAG:- Primary Open Angle Glaucoma, POAG Suspect:- Primary Open Angle Glaucoma Suspect,
PACG:- Primary Angle Closure Glaucoma, PXG:- Pseudoexfoliation Glaucoma, IOL:- Cataract surgery
with intraocular lens insertion, Combined surgery:- Combined Trabeculectomy with intraocular lens
insertion, YAG PI:- Peripheral iridectomy with Nd:YAG laser, HFA:- Humphreys visual field analysis.

Table 1: Showing the role of individual field workers of each of the vision centers in detecting new
glaucoma cases.

Discussion

Glaucoma as a cause of blindness is of public
health significance which needs to be addressed
proactively and seriously. In comparison to cataract
there is very limited data available for glaucoma. Due
to its silent progression most of the people come in
late stages where extensive damage to optic nerve
head has already been done. Previous studies done

in south India estimated 11.2 million people to have
glaucoma aged 40 years and above, of which 6.48
million have primary open angle glaucoma and 2.54
million to have primary angle closure glaucoma [5].
Robin et al [10] report from Aravind Comprehensive
Eye study that three fourths of rural population aged
40 years and above required eye care services. Lee et
al [11] found that knowledge and perceptional
barriers were the major obstacles in follow up of the
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patients under study amounting to 40% in south
India. If this is the pattern of follow ups in known
glaucoma patients then situation will be still worse
in cases without established diseases [12].  Rural
urban disparities in eye care services have further
compounded the problem [12, 13, 14]. Only 25% of
ophthalmologists practice in rural India. In India
ophthalmologist to population ratio is 1:100,000
which is still worse in rural India.

Moreover women have poor access to eye care
especially in rural India. Our study also showed poor
turnout of females in comparison to males. Thapa et
al [15] of Tilganga eye care had conducted similar
glaucoma screening camps and awareness creation
week  for consecutive four years and there was drastic
increase in patient attendance but only lacunae was
major beneficiaries were from urban region nearly
90% whereas only 10% were from rural region.

     Besides glaucoma being a major public health
problem it also runs in families. First degree relatives
usually have a very high risk of developing
glaucoma. Francielli vegini et al [17] of Sao Paolo
University did a study among first degree relatives
of known glaucoma cases attending glaucoma clinic.
They examined 101 first degree relatives and found
10.9% had prior diagnosis of glaucoma and 9.8%
were newly diagnosed as glaucoma or glaucoma
suspects. In our study we examined 150 first degree
relatives, 27 cases /18% were newly diagnosed of
glaucoma. The glaucoma inheritance study in
Tasmania and other states of Australia examined
442 individuals with strong family history of
glaucoma (not only first degree relatives of
glaucoma),13% had prior diagnosis of glaucoma or
glaucoma suspect status and 16% were newly
diagnosed [18]. Even Baltimore eye survey and
Barbados eye study showed that people with positive
family history of primary open angle glaucoma are
more vulnerable to develop glaucoma [19, 20].
Randall et al published a study in which 86 relatives
of POAG were examined; showed prevalence of
disease in relatives was 30% [21].

Conclusion

The methodology adopted here utilizing
paramedics and field workers to detect new cases
among first and second degree relatives is very
essential and helpful in preventing progression of
glaucoma to blindness. As majority of Indian
population resides in rural areas with inadequate
infrastructure and poor awareness, there is

increasing role of local health workers to survey and
create awareness of generic nature of the disease.
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Introduction

Tuberculosis is a specific communicable disease
caused by Mycobacterium tuberculosis. In India

it is a major public Health problem, the incidence being
171 per 1,00,000 population [1]. The prevalence of TB
infection (latent infection) in India is about 40% [2].
There is a higher incidence in HIV positive patients.

Ocular tuberculosis can involve all parts of the
eye.  It normally occurs as part of a post primary
infection due to direct haematogenous spread or by
hypersensitivity responses [3].

Ocular toxicity has been reported with ethambutol
in the form of optic neuritis [4]. It is dose related and
usually reversible on cessation of treatment [5]. Till
date two types have been reported.
(a)   An axial type which manifests with loss of

central vision associated with central scotoma
and color vision defects.

(b)  A paraxial type which manifests peripheral
visual field construction [6].

Ocular toxicity is usually dose-related [7].
INH rarely causes optic neurits and atrophy [8].

Methods and Materials

152 patients with active systematic tuberculosis
(pulmonary and extra-pulmonary) were examined

© Red Flower Publication Pvt. Ltd.

Abstract

Introduction: Tuberculosis continues to be a major
health problem in India. Ocular tuberculosis can
involve any part of the eye. It can occur with or
without active systemic tuberculosis. Among the
antitubercular drugs, ethambutol is most
commonly associated with ocular toxicity. Aim: This
study was done to find the incidence of ocular
tuberculosis among patients with active systemic
tuberculosis and to study the ocular toxicity of
antitubercular drugs. Methods and Materials: 152
patients of newly diagnosed active systemic
tuberculosis (pulmonary and extra-pulmonary)
were screened for ocular tuberculosis. A detailed
general and ocular examination including visual
acuity, slit lamp bio-microscopy, indirect
ophthalmoscopy, color vision was done.
Specialized investigations including Fundus
fluoresce in angiography, Visual fields and VEP
were done where indicated. Montoux test, ESR,
AFB, Quantiferon TB gold test were done. They
were followed up at 2mths and 6mths to look for
any ocular toxicity of antitubercular drugs. Results:
9 cases (5.9%) were detected to have ocular
tuberculosis, of these 5 cases had pulmonary and
four cases extra-pulmonary tuberculosis. Of the 52
cases on treatment with ethambutol 2 cases (3.8%)
were detected to have ethambutol toxicity. They
had constriction of visual fields which recovered 2
months after discontinuing the drug. Conclusion:
The incidence of ocular tuberculosis in a study of
152 cases of active systemic tuberculosis was 3.28
% and the incidence of ocular toxicity was 3.8 %
among patients receiving ethambutol. The ocular
toxicity was reversible on discontinuing the drug.
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in a tertiary hospital. The patients were predominantly
males and their ages ranged from 11 ½–70 years.

They were divided into 2 groups: those with
pulmonary and those with extra-pulmonary
tuberculosis. Each group was further divided into
those on ethambutol and those no on ethambutol.

A detailed general, systematic and ocular
examination was done.  The diagnosis of tuberculosis
and confirmed by a physician by clinical
examination and investigations.  Investigations
included blood ESR, Hb, TLC, DLC, Sputum–acid
fast bacilli,  Montoux test, X-Ray chest and
Quantiferon T.B. gold test.  Specialized investigations

were done in relevant cases like CSF studies in
tubercular meningitis.

Ocular examination was carried out before starting
ATT, after 2mths and 6mths.  They were asked to report
immediately in case of any visual disturbance. History
of any ocular complains was taken. Detailed ocular
examination included visual acuity for distance and
near, color vision, Amsler, anterior segment–slit lamp
bio-microscopy, Fundus under full mydriasis with
binocular indirect opthalmoscope, Fields – Automated
perimetry with Humphery Field Analyzer (24-2 and
60-2). VEP was done in patients who showed
evidence suggestive of ethambutol toxicity.

Fig. 1: Choroidal tubercle in macula Fig. 2: Choroiditis (old healed) inferotemporally

Fig. 3: Subhyaloidhaemorrhage with perivasculitis

Results

A total of 152 cases were studied of these 52 cases
(34.2%) were on treatment with ethambutol and 100

cases (65.8%) were not.  In the pulmonary
tuberculosis group the patients were 115 (75.65%)
males and 22 (14.47%) females. Table 1 shows the
distribution of cases studied. 17 patients (11.2%) from
the ethambutol group and 20 patients (13.1%) from

Poninder Kumar et. al. / Disease and Drug Related Ocular Complications of Tuberculosis
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the non- ethambutol group were sputum positive for
AFB. Table 2 shows the distribution of sputum
positive cases.

Table 3 shows the incidence of ocular tuberculosis.
In sputum AFB+ it is 0.65% and in sputum AFB –
patients and in extra-pulmonary tuberculosis
patients it is 2.63%. The overall incidence in all
groups is 5.9%. Choroiditis was the commonest, it
occurred in 3 cases (1.95%) followed by perivasculitis
(2 cases), optic atrophy (2 cases) and papilloedema
(2 cases). Only one patient had anterior segment
involvement in the form of irises.

All patients with pulmonary tuberculosis had
radiological evidence of tuberculosis, Montoux test
more than 15 mm. All patients except one had high
ESR. All patients with extra-pulmonary tuberculosis
had raised ESR, positive Montoux (more than 15mm).

Out of 52 patients treating with ethambutol, 2 cases
showed ocular toxicity (3.8%) Table 4. Both had
constriction of peripheral fields. One case developed
symptoms 6 days after starting ethambutol and one
case after 6 months. Both cases recovered in 2 months
after discontinuing the drug and had complete
reversal of the field loss.

Table 1: Treatment Groups

Table 2: Sputum positivity for AFB

Table 3: Incidence of Ocular Tuberculosis

Table 4: Incidence of Ocular Toxicity to ATT

Discussion

In the present study, 152 cases of systemic
tuberculosis (pulmonary and extra-pumlmonary)
were evaluated for ocular tuberculosis and ocular
toxicity to anti tuberculosis drugs.

9 patients (5.9%) were found to have ocular
findings known to be associated with tuberculosis,

of these 5 had pulmonary and 4 had extra-pulmonary
tuberculosis.

Donahue (1940–1966) [9], Lal and Gupta (1985)
[10], Biswas (85–86) [11], BouzaEMerino  (1997) [12],
and BeareNAKublin et al [13], studied 10254, 3064,
1005, 100 and 109 cases respectively and found an
incidence of ocular tuberculosis of 1.4%, 5.74%, 1.4%,
18% and 2.8% respectively. The high incidence (18%)

Poninder Kumar et. al. / Disease and Drug Related Ocular Complications of Tuberculosis
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in the study by BouzaEMerino et al is because of co-
infection with HIV in 60% of cases.

Of the 9 patients with ocular tuberculosis, 1 patient
(0.72%) had Panuveitis, 2 patients (1.45%) had old
healed choroiditis, 2 patients (1.45%) had
perivasculitis, 2 patients (1.45%) had optic atrophy
and 2 patients (1.45%) had papilloedema. 1 patient
with choroiditis also had a choroidal tubercle.  There
was no case of orbital, lid, and lacrimal gland,
conjunctival or corneal tuberculosis.

In other studies Golden Burg and Fabricant [14]
(1930), Donahne (1940-66), Lal and Gupta (1985) and
Biswas (1985-86) found an incidence of 0.6%, 0.27%
0.68% and 0 of irises respectively. 2.1%, 0.44%, 0.09%
and 1.2% of choroiditis respectively.

Biswas reported a 0.1% incidence of chorodial
tubercle.  Illingrowth and Wright [15] (1948) have
reported a 60% and 5.5% of chorodial tubercle with
miliary tuberculosis and tuberculosis meningitis
respectively.

All the 9 patients with ocular tuberculosis had a
positive Montoux test and had a high ESR.  Only 1
patient of the 9 patients of ocular tuberculosis was
sputum positive for acid fast bacilli, ocular findings
in this case were old healed choroditis.

Of the 52 patients on treatment with ehtambutol,
only 2 patients (3.8%) were detected to have
ethambutol toxicity.  Both the patients had peripheral
constriction of visual fields.  1 patient had a delayed
VEP.  One of the patients developed symptoms with
6 days of treatment and the other 6 months after
starting antitubercular treatment.  Both recovered 2
months after discontinuing ethambutol.  No patient
had color defect, central fields defect, papillary
abnormality or papillitis.  No toxicity was noted to
other anti tubercular drugs.

The remaining 100 patients who were not on
ethambutol were taken as a control.  None of them
showed constriction of fields or any other changes
suggestive of ehtmabutol toxicity. Previous studies
have shown ethambutol toxicity ranging from 0.5 –
6.6% as compared to our study showing 3.8%.

The limitations of this study are that the sample
size is small compared to studies by Donahne (1940-
66), Lal, Gupta (1985) and Biswas (1985-86). However
it is larger than studies by BouzaEMerino (1997) and
BeareNAKublin et al (2002). HIV status of the patients
was not taken into account in this study.
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Case Report

A 70 yr female came to the ophthalmology
department with complaints of gradual,

painless forward bulging of left eye along with
restricted ocular movements in the same eye since 3
months. She also complained of painless swelling in
the temporal region which was gradual and slowly
progressing past 1 year. But now the swelling had
progressed suddenly to approximately 5*3cm.The
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Abstract

Orbital cellulitis is common due to the infective
etiologies. It can also rarely occur due to benign
and malignant lesions. The differential
diagnoses of orbital cellulites include
mucormycosis (fungal infection), sarcoidosis and
dysthyroid exophthalmos, neoplasia with
inflammation, lymphoma, and glioma of optic
nerve, pseudotumour and so on.

We here present a case of orbital cellulitis in
70 year female who was referred to us. She also
complained of gradual, painless, progressive
swelling in the left parietal region since 1 year.
The soft tissue was also seen to extend in the left
orbit as well as in left infra temporal fossa. The
soft tissue in the orbit was extraconal and was
displacing the eyeball infero-medially. No
obvious invasion of the optic nerve or sclera was
seen.

Keywords: Orbital Cellulites; Osteogenic
Sarcoma; Parietal Bone; Orbit; Infra-Temporal
Fosse; Extraconal Lesion.

Author Affiliation 1Professor and Head of Department Dept of ophthalmology, 2Resident,  Padmashree Dr. Vithalrao Vikhe
Patil Medical College & Hospital, Near Govt. Milk Dairy, Vilad Ghat, Ahmednagar, Maharashtra.

swelling was firm in consistency. There was no local
rise of temperature. The overlying skin was intact.
The swelling was tender. The patient was put on the
treatment for orbital cellulites past 2 months for which
she did not respond and so she was referred to us.
She had no history of trauma, diplopia, sinusitis, any
ocular surgery in the past. No history of diabetes
mellitus, hypertension, tuberculosis, allergy etc.

She was afebrile, conscious, oriented of time, place
and person. Pulse was 70 beats per minute BP was
130/80mmhg. Respiratory rate was 20cycles. She had
signs of pallor. She had no signs of clubbing, icterus,
lymphadenopathy, cyanosis and oedema.

B-scan was done. It showed extraconal soft tissue
on lateral compartment displacing the eyeball
medially. The lateral rectus appears separate. No
invasion of the eyeball was noted. Incidentally noted
was soft tissue in the left temporal region. It showed
increased vascularity. The patient was not able to
move the eye ball laterally.

CT scan was ordered for further evaluation of
swelling over the parietal bone. Contrast enhanced
CT scan was done. It showed erosive lesion in the left
parietal bone. The lesion had wide zone of transition.
The margins were not well appreciated. The cranial
part showed linear onion peel like periosteal reaction.
There was associated well defined soft tissue
component in the intracranial as well as extra cranial
compartments. The intracranial component of the soft
tissue was seen to cause mass effect over the
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 On Local Examination
O D O S

Visual acuity No PL Fcat 1m
Head Posture N N
Facial Symmetry Bilaterally Symmetry -
Occular Movements Phthisis Bulb Restricted in all Directions
Eyebrow, Eyelid, Eyelash N N
Conunctiva Atrophed Chemosed
Cornea Mated Clear
A/C - N Content Depth
Iris - N Colour Pattern
Pupil - Sluggishly Reacting to light
Lens - Nuclear ..................
Iop N N

Investigations

underlying cerebral hemisphere with associated
oedema The soft tissue was also seen to extend in the
left orbit as well as in left infra temporal fossa. The
soft tissue in the orbit was extraconal and was
displacing the eyeball infero-medially. No obvious
invasion of the optic nerve or sclera was seen .The
soft tissue showed moderate heterogeneous contrast
enhancement.

Fig. 1: 70 yr old with swelling over left parietal and orbital
region with proptosis of left globe.

Fig. 2: Soft tissue extraconal mass displacing the globe inferomedially.

The CT findings indicated neoplastic aetiology. As
patient was 60 yrs strong possibility of osteosarcoma
was considered. It was proved on biopsy. Patient
denied surgery and hence was referred to
radiotherapy department.
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CECT was done. CT scan showed erosive lesion in
the left parietal bone .The lesion had wide zone of
transition. The margins were not well appreciated.
The cranial part showed linear onion peel like
periosteal reaction. There was associated well defined
soft tissue component in the intracranial as well as
extra cranial compartments. The intracranial
component of the soft tissue was seen to cause mass

Fig. 3: Doppler study of the mass showing increased vasularity.

effect over the underlying cerebral hemisphere with
associated oedema. The soft tissue was also seen to
extend in the left orbit as well as in left infra temporal
fossa. The soft tissue in the orbit was extra-conal and
was displacing the eyeball infero-medially. No
obvious invasion of the optic nerve or sclera was seen.
The soft tissue showed moderate heterogeneous
contrast enhancement.

(A)

(B)
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Coronal CECT image shows mass in intracranial
as well as extra cranial.(A)Mass is displacing left

globe medially and inferiorly.(B) Sagittal images
shows mass in intra orbit and extending into infra
temporal fossa.

Lossless
17/17-[]

CECT in bone window showing erosive lesion
involving left parietal bone.

Chest x-ray and USG abdomen and pelvis were
normal.

Histopathology

USG guided biopsy from the edge of the swelling
was taken. On histopathology report they confirmed
with the diagnosis of osteosarcoma.

Histologically osteosarcoma shows malignant
osteoblast which shows osteoid production and has
osteoblastic, chondroblastic and fibroblastic
subtypes.

Treatment

She was treated for orbital cellulitis. The patient
was referred to the higher centre for chemotherapy as
the mass was unresectable .Osteosarcoma is often
treated with a combination of therapies that can
include surgery, chemotherapy and radiation
therapy. Most patients with high grade tumours
receive about three months of chemotherapy, known
as neo-adjuvant therapy, before surgery. Now the
follow up of the patient post therapy is awaited.

Discussion

Orbital cellulites are common due to the infective
aetiologies. It can also rarely occur due to benign and
malignant lesions. The differential diagnoses of
orbital cellulites include mucormycosis (fungal
infection), sarcoidosis, dysthyroid exophthalmos,
neoplasia with inflammation, lymphoma and glioma
of optic nerve, pseudotumour and so on.

So based on histopathology report here is a rare
case of osteosarcoma of parietal bone causing orbital
cellulites. Osteosarcoma is more common in boys than
girls [1]. It has predilection for the metaphyseal region
of the long bones Any bone in the body can be affected,
but the most common sites are the arms or legs,
particularly around the knee joint [2]. The incidence
of primary osteogenic sarcomas of the skull is about 1
to 2% of all skull tumors [3].

There are several different types of osteosarcoma,
such as parosteal [4], periosteal telangiectatic and
small cell osteosarcoma.

Primary osteosarcoma arises from the metaphysis
of the long bones usually and approx. 10 % are located
in the flat bone mainly pelvis and 1-2 % ribs, sternum
and clavicle [5].

There are many corresponding studies that
reported the rarity of osteosarcoma of the skull. For
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instance, Nora et al, reported that 21 of 1,000
osteosarcoma cases had tumor in the skull, and only
14 out of 21 cases (1.4%) were de novo tumor. Huvos
et al, reported that only 10 out of 1,200 osteosarcoma
cases (0.8%) over a 60 year period were de novo
osteosarcoma of the skull.

Biochemical studies are usually normal, except for
elevations in ALP, LDH, and ESR. As the
osteosarcoma of the skull is very rare it is difficult to
arrive at definitive treatment plan.

Orbital cellulitis due to parietal bone osteosarcoma
is an example of a rare, potentially fatal condition,
and an early diagnosis is often a challenge. So we
should consider orbital cellulitis due to parietal bone
osteosarcoma in cases. It is a rare presentation with
orbital cellulitis still on should keep in mind while
investigating a case of orbital cellulitis.

Osteosarcoma treatment has progressed greatly
over the past thirty years. The standard treatment of
osteosarcoma consists of the combination of
chemotherapy and surgery, and in some cases
radiation [6].

If a cure is to be achieved, surgical removal of all
the tumor tissue at any site should always be
attempted. Complete surgery is the treatment of choice
for osteosarcoma [7]. In selected cases, however,
radiotherapy has proven helpful [8].

Conclusion

This case describes a patient with osteosarcoma
invading into the orbit, mimicking orbital cellulites.
The case underscores the importance of considering
alternative diagnoses when patients with orbital
cellulites do not respond to antibiotic treatment. We
here by conclude that osteosarcoma of skull is very
rare entity and needed early diagnosis and treatment
due to its aggressive nature and poor prognosis.
Biopsy and histological confirmation is needed for

suspected sites of metastatic disease. Chemotherapy
can successfully eradicate primary deposits if
initiated at a time when disease burden is low. The
prognosis depends mainly on the degree of
intracranial involvement at the time of the diagnosis
is rather than the mode of therapy.
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Introduction

A cone dystrophy is a hereditary ocular
disorder characterized by the loss of cone

cells, the photoreceptors responsible for both central
and colour vision [1, 2]. The most common symptoms
of vision loss are: (age-range, from the late teens to
the sixties), sensitivity to bright lights, and poor
colour vision. Fluorescein angiography (FA) and
Optical coherence tomography are useful adjuncts
in the workup of someone suspected to have cone
dystrophy, as it may detect early changes in the retina
that are too subtle to be seen by ophthalmoscope.
This pictorial shows the typical FA and OCT findings
in a patient who was diagnosed to have cone
dystrophy.

Discussion

This 48 year old male presented with complaints
of gradual decrease in vision of four years duration.
His BCVA was 20/1200 OD and 20/600 OS with a
near vision of N36 OU. Colour vision was abnormal.
Colour fundus photo showed the presence of a central
hyperpigmented area with surrounding concentric
areas of hypo and hyper pigmentation. Fluorescein
angiography showed a corresponding area of central
hypo-fluorescence with surrounding concentric areas
of hyper, hypo and hyper-fluorescence resembling a
‘target’ sign. Optical coherence tomography revealed

© Red Flower Publication Pvt. Ltd.

Abstract

Progressive cone dystrophies represent a
heterogeneous group of diseases with onset in
later teens and adult age diagnosed by an
abnormal photopic electroretinographic
response and a normal or near-normal rod
isolated response. We report the case of a young
male with typical characteristics of cone
dystrophy and a brief description about the
inheritance pattern and pathology of the
disease.Progressive cone dystrophies represent
a heterogeneous group of diseases with onset in
later teens and adult age diagnosed by an
abnormal photopic electroretinographic
response and a normal or near-normal rod
isolated response. We report the case of a young
male with typical characteristics of cone
dystrophy and a brief description about the
inheritance pattern and pathology of the disease.
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Fig. 1: This composite picture shows the colour fundus photos (upper tier) showing bulls eye maculopathy, FFA findings
(middle tier) showing target appearance, OCT findings (lower tier) showing foveal atrophy in both eyes.
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disruption of the IS-OS junction and foveal atrophy.
ERG confirmed the diagnosis of cone dystrophy. The
most common type of macular lesion seen during
ophthalmoscopic examination has a bull’s-eye
appearance and consists of a doughnut-like zone of
atrophic pigment epithelium surrounding a central
darker area. In another, less frequent form of cone
dystrophy there is rather diffuse atrophy of the
posterior pole with spotty pigment clumping in the
macular area. Rarely, atrophy of the choriocapillaris
and larger choroidal vessels is seen in patients at an
early stage. Visual field testing in cone dystrophy
usually reveals a central scotoma. Photopic Electro-
retinography (ERG) shows reduced single-flash and
flicker response and a normal scotopic ERG. At least
one type of autosomal dominant cone-rod dystrophy
is caused by mutations in the guanylate cyclase 2D
gene (GUCY2D) on chromosome 17. Though there is
no cure for Cone dystrophy, certain supplements
delay the progression of the disease. The beta-
carotenoids, lutein and zeaxanthin, have been
evidenced to reduce the risk of developing age related
macular degeneration (AMD) [3], and may therefore
provide similar benefits to Cone dystrophy sufferers.
Consuming omega-3 fatty acids (docosahexaenoic

acid and eicosapentaenoic acid) has been 
correlated with a reduced progression of early AMD,
and in conjunction with low glycemic index foods,
with reduced progression of advanced AMD,[4] and
may therefore delay the progression of cone
dystrophy.
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Six year old male referred to our Oculoplasty clinic
for bilateral drooping of eyelids was diagnosed to have
Blepharophimosis syndrome, (Blepharo- phimosis,
ptosis, epicanthus  inversus) (Fig. A) incidentally found
to have multiple eruptions over flexure aspect of knees,
ankles, buttock (Fig. B, C), arcus juvenilis suggestive of
familial hyper -cholesterolemia. These co-existing
autosomal  dominant  mutations  for  Blepharophimosis
syndrome  and  Familial hypercholesterolemia in a single
patient has never been reported in literature till date.
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Fig. 1a: Blepharophimosis syndrome showing bilateral ptosis,
Blepharophimosis, epicanthus inversus.

Fig. 2b and c: Xanthoma Tuberosum over flexure aspect of
buttock, knees and ankles.
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