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Editorial
Development of computer assisted diagnosis system has helped in accurate identification of ocular pathologies.
Segmentation of image is an important step in computer assisted image analysis. Newer techniques are being
developed for further improvement in segmentation techniques. In assessment of fundus optic disc is an important
landmark. In this issue we publish one article on a newer method of optic disc segmentation for image analysis.
Prevalence of periodontal diseases is very high among our population. Diabetes and periodontal disease are closely
related. Studies have also suggested association between diabetic retinopathy (DR) and periodontitis. In this issue we
publish one article on correlation of poor oral hygiene with diabetic retinopathy.
Readers will also find interesting observations on ocular trauma and sino orbital fistula.

Sambuddha Ghosh
Editor
journal@ophthalmicresearch.in
sambuddhaghosh@hotmail.com

Current Indian Eye Research

39

Original Article

Volume 6, Issue 2, December 2019

Segmentation of optic disc in retinal fundus images using fully
convolutional network
Sandip Sadhukhan1, Goutam Kumar Ghorai1, Debprasad Sinha1, Souvik Maiti1, Gautam Sarkar1, Ashis Kumar
Dhara2

Abstract
Background: Accurate segmentation of the Optic disc (OD) is important for computer-aided diagnosis of several ocular diseases such
as glaucoma, diabetic retinopathy, and hypertensive retinopathy. This paper presents accurate and fast optic disc detection and segmentation
method using U-Net based fully convolutional network. Sufficient number of annotated images is a bottleneck in medical image analysis
and U-Net fills this gap by producing better segmentation results with a lower number of images. The network is trained from scratch
using the fundus images of extended MESSIDOR database and the trained model is used for detection and segmentation of OD. The
false positives are removed based on morphological operation and shape features. The result is evaluated using three-fold cross validation
on six public fundus image databases such as DIARETDB0, DIARETDB1, DRIVE, AV-INSPIRE, CHASE DB1 and
MESSIDOR. The U-Net based fully convolutional network is robust and effective for detection and segmentation of OD in the images
affected by diabetic retinopathy and it outperforms existing techniques.
Keywords: Screening of ocular diseases, Retinal fundus image, Optic disc detection and segmentation, Fully convolutional network,
and overlap measure
Visual impairment and blindness are a major problem of
developing countries1. Diabetic retinopathy, hypertensive
retinopathy, glaucoma are common causes of visual
impairment and blindness 2 . Early diagnosis and
appropriate referral for treatment of these diseases can
prevent visual loss. Research is going on the development
of computer-aided diagnosis system for accurate
identification of different parts and pathologies in retinal
fundus image to assist ophthalmologists. Optic disc is
the entry point of the major blood vessels in the retina3
and considered as landmark in retinal fundus image. Disc
size and cup area are used for diagnosis of glaucoma4,5.
The centre of optic disc is an important reference for
detecting the macula and grading macular pathologies,
such as diabetic maculopathy, macular edema, and
macular ischemia 6 . Disc size is also an important
parameter for determination of region of interest, where
width of artery and vein need to be computed for diagnosis
of hypertensive retinopathy7. Along with the position of
the optic disc, the vessel origin is another important feature
for vasculature analysis 8 . Automated detection and

segmentation of the optic disc is a challenging problem
due to the variation in size, shape, color, and the variation
introduced by the field of view, inhomogeneous
illumination, and pathological abnormalities. Shape and
brightness9,10,11 convergence of blood vessels12,13 and
orientation of blood vessels13,14 have been investigated for
detection of optic disc. The assumption of circular shape
of optic disc does not hold good, where Optic Disc is
partly present in the retinal image. Hoover et al.12 resolved
this issue poor contrast of optic disc by considering
convergence of blood vessel in the optic disc.
Orientations of blood vessels have been used by
Foracchia et al.13 and Youssif et al.14 to improve the result
of Optic Disc localization. Vessel templates were also
investigated by Osareh et al.15 and Lowell et al.3. Active
shape model is used to extract the main blood vessels
for localization of OD16. Brightness characteristics of OD
and vessel density in the OD region are utilized by
Giachetti et al.17. Soares et al.18 focused on the local
appearance of the OD region and orientation of main blood
vessels to determine the centre of OD. Vessel directional
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and distribution of blood vessel is used by Zhang et al.19
to improve accuracy of OD localization. Roychowdhury
et al.20 used region based features to classify the bright
areas as OD and non-OD regions. The region with
maximum vessel density and solidity is considered as
the OD candidate.
The reported works on optic disc segmentation can be
classified based on three categories - morphology, active
contour model and active shape model. The OD boundary
was segmented by Aquino et al. 8 by morphological
operations, edge detection method and circular Hough
transformation technique. Walter et al., Reza et al.21, and
Welfer et al. 22 determined the OD boundary using
morphological operations and watershed transformation
technique. Morales et al. 23 applied in painting as
preprocessing for removing blood vessels and stochastic
watershed transformation for determining the OD
boundary. Caselles et al.24 and Xu et al.25 proved that
segmentation can be performed better using active
contour model (ACM). Snake-based ACM was used by
Osareh et al.15 to extract the OD boundary. In order to
improve the accuracy of segmentation for low resolution
images, Lowell et al. 3 applied a direction sensitive
gradient-based technique to remove the vessel
obstructions and deformable ACM for finding the OD
boundary. Chrastek et al.26 applied distance map algorithm
to remove the blood vessels and then segmented the OD
by using sequence of methods like morphological
operation, Hough transformation and ACM. The method
presented by Joshi et al.4 improved the robustness of
ACM proposed by Chan and Vese27 by taking care of the
variations in the OD region. Li and Chutatape16 presented
an active shape model based technique for OD
segmentation.
Hybrid level set algorithm 28 was implemented by
combining the local and regional gradient information of
the fundus images. Morales et al.23 detected the boundary
of optic disc by the principal component analysis. Random
forest29,30 and boosting31,32 have been used to predict the
class probabilities of the pixels. These methods are prone
to significant errors when certain geometric assumptions
do not hold if precisely identification fails. Recently the
ratio of people suffering from various kinds of eye diseases
to that of available ophthalmologists particularly in
developing countries is increasing in an alarming rate.
An automated computer based system for analysis of
fundus images would reduce the burden on the health
care system of these kinds of countries. Advancement of

deep learning based algorithms is playing an important
role in designing such software systems. The success
of convolutional neural network in object
segmentation33,34,35 has motivated us to investigate the
performance of fully convolutional network for optic disc
detection and segmentation. The major contributions of
the present work are (i) initial segmentation of optic disc
using U-Net based fully convolutional network and (ii)
removal of false-positives based on anatomy-aware
features.
In this paper, reported works on detection and
segmentation of optic disc are reviewed in Introduction
section. The proposed segmentation framework,
experimental results and comparison of the proposed
method with the state-of-the-art techniques is provided in
the following sections.

Material and Method:
Segmentation framework
The proposed method (Fig.1) consists of initial
segmentation using U-net36 based fully convolutional
network and reduction of false positives based on
anatomy-aware features. The U-Net architecture is used

Fig.-1: Block diagram of the proposed segmentation framework

for initial segmentation as it provides better segmentation
using few numbers of training images.

Preprocessing
The images of different databases have different sizes.
Therefore, the images are resized to 512 × 512 pixels for
all databases. This process of resizing not only reduces
the storage space of the database but also decreases
the computational time without hampering the
performance of the algorithm. The remaining operations
are carried on these resized images. Red channel image
is threshold. Morphological opening, closing and erosion
operations with square structuring element are used to
create a mask of circular retinal fundus region-of-interest,
which allows focusing only on the foreground of retinal
images. The fundus image is cropped based on the
bounding box of this mask. The segmentation algorithm
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is applied on cropped image to reduce the processing
time.

Segmentation using U-Net
Architecture of U-Net
The U-net36 is a fully convolutional network and the purpose
of it is to use the high-level information and local
appearance information of an object for improvement of
segmentation. The network consists of a down-sampling
path and an up-sampling path as shown in Fig. 2. The
down-sampling path has 5 convolutional blocks and each

block has two convolutional layers with a filter size of 3 ×
3 and stride of 1. Max pooling with stride 2 is applied to
the end of every blocks except the last block. U-Net learns
weights in an end-to-end setting. The data is propagated
through the network along all possible paths and generates
the segmentation map at the end of the network. After
each max pooling operation, the numbers of feature
channels are doubled in the next convolution and ReLU
level. The size of the input images is 512 × 512 and it
decreases to 32 × 32 at the end of down-sampling path.
The second part of the U-Net is the expansion layer which
basically create the high resolution segmentation map.

Fig.-2: Architecture of U-Net based fully convolutioal network.
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This part consists of a sequence of up-convolutions and
concatenation with high-resolution features from
contraction path. Therefore, the size of feature maps
increases from 32 × 32 to 512 × 512. High-level
information is represented at up-sampling blocks, and
low-level features are transferred through skip connection.

Training of U-Net
The images of extended MESSIDOR database
(MESSIDOR-II) 21 are used for training of U-Net from
scratch. The database consists of total 1748 non-dilated
macula-centered fundus images, captured by Topcon TRC
NW6 non-mydriatic camera with a field-of-view of 45æ%.
The fundus portion of the training images are cropped
and then resized to a size of 512 × 512 pixels. Different
augmentation (flip and rotation) is performed to improve
the performance of U-net by large number of training
images. A stochastic gradient-based optimization 37
(ADAM) is applied to minimize the cross-entropy based
cost function. The cross-entropy loss function has been
used for this purpose due to its efficiency in binary
classification. ADAM utilizes the current gradients. The
learning rate for the ADAM optimizer is set to 0.0001 and
over-fitting is reduced by using dropout31. The weights of
background and foreground are maintained as 1:10 and
training were performed upto 60, 000 iterations. Fig. 3
presents the evolution of the loss on the training and
validation data and proves that the trained network is not

Fig.-4: (a) Original image (b) false positives caused by exudates
(c) optic disc candidate.

is used to eliminate false positive candidates from initial
segmentation results. Total number of candidates after
this stage is two. The remaining false positive is eliminated
by area of the object. The object having bigger size is
considered as optic disc (Fig. 4(c)).

Database used for evaluation of segmentation
result
(a) Messidor: MESSIDOR 38 database contains 1200
colour retinal images, acquired using non-mydriatic
camera. Binary mask of the optic disc of MESSIDOR
dataset was provided by the experts of the University of
Huelva.
(b) DIARETDB0: This database39 consists of 130 color
fundus images [1500 x1152 pixels] for diabetic retinopathy
detection benchmarking exercise. Out of this total set,
110 images contain signs of the diabetic retinopathy which
includes hard exudates, soft exudates, micronaneuyrysms, hemorrhages and neovascularization.
(c) DIARETDB1: It consists40 of 89 colour fundus images
[1500 x 1152 pixels] of mixed nature - 5 are normal images
and 84 images are having some mild non-proliferative signs
of the diabetic retinopathy. In this dataset, the
abnormalities are relatively smaller and found near macula.

Fig.-3: (a) Training loss and (b) Validation loss with iterations.

over-fitted. The hyper-parameters are determined based
on the validation dataset, which is 10% of the extended
MESSIDOR database.

False positive removal
Initial segmentation results may contain false positives
caused by exudates as shown in Fig. 4(b) for the original
image in 4(a). Morphological opening is applied to separate
false positives from Optic disc. Generally, optic disc is
circular or elliptical in nature. At first, compactness feature

(d) DRIVE: This database41 consists of total 40 images
[565 x 584 pixels] which help comparative studies on
blood vessels segmentation. These were obtained during
a diabetic retinopathy screening program on an age group
of 25-90 years in The Netherlands.
(e) AV-INSPIRE: This database is based on the INSPIREAVR dataset42, which is having 40 images [2392 X 2048
pixels]. The main purpose of this set is to estimate and
compare the arteriolar-venular ratio.
(f) CHASE DB1: This database23 consists of total 28
paired images [999 X 960 pixels] captured from 14 children
as part of the Child Heart and Health Study in England
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(CHASE). The images of this set are of poor contrast
quality as well as affected by illumination artefacts

Evaluation
The performance of optic disc detection is evaluated using
success rate (SR) and it represents the percentage of
retinal images in a dataset where the centroid of optic
disc is successfully localized within the boundary of the
ground truth mask of optic disc. The performance of optic
disc segmentation is evaluated in terms of a region based
metric Overlap Measure (OM) and a contour-based metric
mean absolute distance (MAD)20.
The OM represents the ratio of the intersecting area
between the actual optic disc and segmented optic disc
and it is defined as

OM =

Ntp

(1)

Ntp + N fp + N fn

where Ntp, Nfp and Nfn are number of true positive, false
positive and false negative pixels respectively.
MAD represents the mean of the shortest distances from
the boundary of the actual optic disc to the boundary of
, where i’= 1, . . ., mC

the segmented optic disc. Let
and

, where, j’ = 1,. . .,

are the boundary points

obtained on the segmented and actual optic disc
boundaries respectively. The shortest distance from each
boundary point of the segmented optic disc to the
boundary points on the boundary points of ground truth
mask of optic disc is calculated using Equation-2 and
the shortest distance from each boundary point of the
ground truth mask optic disc to the boundary points on
the boundary points of segmented optic disc is calculated
using Equation-3. Mean of the obtained shortest
distances is calculated using Equation 4.

mC ,Cˆ (i′) = min Pi′ − Q j′

2

mCˆ ,C (i′) = min Q j′ − Pi′

2

1  1
MAD = 
2  nc
44

mc

1
∑i′ mC ,Cˆ (i ) + n
Cˆ

Result:
Quantitative analysis
The evaluation of the proposed segmentation algorithm
was performed on DIARETDB0, DIARETDB1, DRIVE, AVINSPIRE, CHASE DB1 and MESSIDOR datasets. For
each of the dataset, we divided the images into three
subsets, of which, two are used for fine tuning of the pretrained network and remaining set is used for testing.
Thus U-Net learns database specific features through the
transfer learning. The average value of SR, OM, and MAD
of the proposed framework and competing techniques
are provided in Table-1 for six public fundus image
database. The OM of the proposed method is larger as
compared to the competing techniques. Such
improvement of OM is due to the application of fully
convolutional network in initial segmentation.
A comparison of segmentation performance in terms of
percentage of test images included in various OM
distributions, is provided in Table-2.

Qualitative results
This methodology needs to be stable in databases
consisting of dilated and non-dilated fundus images. We
have analysed the proposed framework for images of
healthy subjects [Fig. 5(a)-(f)], the images with the
presence of pathologies [Fig. 6(a)-(f)], and low contrast

(2)
(3)


∑j′ mCˆ ,C ( j ) 

nCˆ

(4)

Fig.-5: Segmentation evaluation examples for normal fundus
images. Sample images are from (a)-(c)- DIARETDB0; (d)- DRIVE;
(e)- MESSIDOR; (f)-CHASE dataset. The contour of ground truth
and segmented optic disc is shown in blue and green color
respectively.
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Table-1: Comparative result of optic disc segmentation
Method

Author

OM

MAD

SR

DIARETDB1

Proposed
Roychowdhury et al.20
Morales et al.23
Salazar et al.43
Welfer et al.22

0.91
0.80
0.82
0.76
0.43

2.22
4.82
2.88
6.38
8.31

100
100
100
96.7
97.7

DIARETDB0

Proposed
Roychowdhury et al. 20

0.81
0.78

4.76
4.91

97.75
-

DRIVE

Proposed
Roychowdhury et al. 20
Morales et al23
Salazar et al.43
Welfer et al.22
Proposed
Roychowdhury et al.20
Marin et al.44
Giachetti et al.17
Aquino et al.8
Yu et al.45

0.86
0.81
0.72
0.71
0.42
0.91
0.84
0.87
0.88
0.86
0.83

2.63
5.01
5.85
6.68
5.74
1.97
3.9
6.17
7.7

97.5
100
100
97.5
100
99.92
100
99.75
99.83
98.83
99.08

CHASE DB1

Proposed
Roychowdhury et al.20

0.81
0.81

7.55
5.19

100
-

AV INSPIRE

Proposed

0.82

4.90

100

MESSIDOR

Table-2: Percentage of images in various OM levels
Author

OM ≥ 0.7

OM ≥ 0.75

OM ≥ 0.85

OM ≥ 0.9

DIARETDB1

Proposed
Roychowdhury et al. 20
Salazar et al.43
Boykov et al.46
Zeng et al. 47

90.80
91.13
70.78
38.2
10.11

86.21
73.41
60.67
28.09
5.62

45.98
32.91
32.58
8.99
2.25

17.24
10.12
11.24
2.25
1.12

DIARETDB0

Proposed
Roychowdhury et al. 20

96.36
82.5

96.36
68.34

90.91
26.67

80.91
4.16

DRIVE

Proposed
Roychowdhury et al.
Salazar et al. 43
Boykov et al.46
Zeng et al. 47
Proposed
Roychowdhury et al.
Marin et al.44
Giachetti et al. 44
Yu et al.45
Aquino et al.8

97.44
93.3
57.5
27.5
20
98.00
96.72
95
92-94
77
93

97.44
83.3
50
12.5
17.5
97.08
82.85
89-92
77
90

74.46
40
25
0
7.5
90.91
47.56
83.75
78-82
45
73

30.77
16.7
5
0
2.5
76.98
20
48.92
59-62
25
46

Method

MESSIDOR

20

20

CHASE DB1

Proposed
Roychowdhury et al.20

85.71
89

82.14
83.33

67.86
44.44

39.39
11.11

AV INSPIRE

Proposed

92.50

80.00

60.00

22.50
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Discussion:
In case of DIARETDB1, CHASE DB1, and AV INSPIRE
optic disc are successfully detected for all images. The
numbers of failure cases for optic disc detection are 2, 1
and 1 for DIARETDB0, DRIVE, and MESSIDOR,
respectively. The MAD values of the proposed method
are slightly better or comparable with the competing
techniques for different database. The high value of OM
depict that the segmented mask of optic disc matches
accurately with the ground truth mask. The proposed
method outperforms the competing techniques at three
different OM levels such as e” 0.75, 0.85 and 0.9. The
proposed method also performs better for DIARETDB0,
DRIVE, MESSIDOR dataset at OM e”0.7.

Fig.-6: Segmentation evaluation examples for images having
pathologies and haemorrhage (a)-(f), low contrast (g)-(i). Sample
images are from (a)-(c)- DIARETDB1; (d),(e)- MESSIDOR;(f)CHASE; (g)-(i)-INSPIRE dataset. The contour of ground truth and
segmented optic disc is shown in blue and green color
respectively.

[Fig. 6(g)-(i)]. These qualitative results reveal that the
proposed algorithm is capable of identifying the optic disc
in bad quality retinal images also. Few images with poor
segmentation results is shown in [Fig. 7(a)-(c)]. The poor
segmentation is due to non-uniform illumination due to
image acquisition.

Fig.-7: Segmentation evaluation examples for failed cases. Sample
images are from (a),(b)-DRIVE; (c)-CHASE dataset. The contour
of ground truth and segmented optic disc is shown in blue and
green color respectively.

In the proposed method, fully convolutional network is
trained by feeding thousands of varying grades of fundus
images, where it is learns the best features on its own.
Therefore, the proposed method outperforms the other
competing techniques in most of the metrics
measurements. The method is also successful in optic
disc localization and segmentation, when tested on both
dilated and non-dilated types of fundus images acquired
from different medical centres. The performance of this
algorithm does not degrade while handling images
containing strong distractors like yellowish exudates
which prove the effectiveness and robustness of the
proposed process. In future more research needs to be
accomplished to increase the accuracy of the optic disc
segmentation with much larger volume of retinal images.
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Clinical profile of eyes with open globe trauma in a tertiary care hospital
of Uttarakhand region
Vatsala Vats1, Manisha Gupta1, Monika Jain1, Shantanu Aggarwal1

Abstract
Aim: Ocular trauma is one of the leading causes of ocular morbidity. It can be attributed to be one of the causes for needless blindness.
It calls for urgent management and visual rehabilitation. In this prospective observational research, we studied the demograghic profile
of eyes with open globe trauma in a tertiary care hospital of Uttarakhand region for a period of 3 years. We also tried to assess the risk
factors commonly associated with trauma and discussed if awareness could modify them. Method: All patients with open globe trauma
admitted in the hospital were included in the study. Patients with closed globe trauma, those admitted for secondary procedures post
trauma, or cases with injury of ocular appendages were excluded. The eyes were evaluated for age , gender , vision at presentation and
wound was assessed for surgical intervention. Results: There were 2,320 number of patients admitted for various surgeries in a period
of 3 years.Total number of patients with open globe trauma were 41 which constitutes 1.76 % of patients operated for various reasons
in eye. The ratio of males with open globe and females with open globe were 1.41. Pre operative vision was found to be less than 3/60
in 54.6% eyes which implies Blind eyes as per WHO criteria. Post operatively done ocular USG revealed involvement in 29.3% eyes.
Conclusion: In our study we found that , younger age group and adults at work were more at risk to open globe trauma. Hence
awareness and safety measures would go a long in curbing such accidents.
Keywords: Open globe trauma, penetrating injury, intraocular foreign body.

O

pen globe trauma management is an ophthalmic
emergency and its relevance is evident on a common
basis. Eye injury is one of the main causes of ocular
morbidity in children and young adults1. There is immense
patience needed not only in surgery but also in visual
rehabilitation. Dealing with psychological and emotional
aspects of the patient and the family involved can be
challenging for the treating doctor. Hence proper
counselling becomes an important part of open globe
trauma management2.

Himalayan region. In Northern India, there has been dearth
of records of people with open globe trauma. This can be
attributed to geography of hilly terrain, far flung interiors
and also ignorance of people who by default engage in
physical labour for livelihood at a very young age15,16,17,18,19.
We, hereby attempt to bring forth the status of such cases
in a tertiary care hospital over a period of 3 years. In this
study we also look for the risk factors of ocular trauma.

Ocular injuries have been explored in various parts of the
world under various subjects , from chemical injuries to
blunt trauma to penetrating injuries3, 4, 5,6,7,8,9.

This is a prospective observational study conducted in a
tertiary care hospital of Himalayan region over a period of
three years. All patients with open globe trauma admitted
in the hospital were included in the study. Patients with
closed globe trauma, those admitted for secondary
procedures post trauma or cases with injury of ocular
appendages were excluded. Proper history was taken
regarding their demographic profile and cause of injury.
The parameters studied were age, gender, vision at

The epidemiological survey of trauma in various parts of
the world explores the risk factors and lays emphasis on
their prevention10,11,12,13,14.
However, there is limited literature on the demographic
profile of eyes with open globe trauma specifically in

Material and Method:
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presentation, site of wound (corneal or scleral or both).
All such eyes were assessed preoperatively on slit lamp,
for ocular findings and prognosis.
Patients were given injectable antibotics (Cefotaxime,
Amikacin, Metronidazole) as per body weight along with
tetanus toxoid intramuscularly preoperatively.
Primary repair of cornea was done with 10-0 Nylon
interrupted sutures. 8-0 Vicryl was used for sclera. If both
were involved then suturing was done starting from limbus
following standard protocols. Anterior chamber was
washed and reformed with air. Eye was dressed with
antibiotic and atropine ointment. Post operatively ocular
sonography (USG B Scan) was done in each eye to
note posterior segment status. Need for any other
procedure was duly explained and the decision for stay
or referral was made as per patient’s choice and
convenience. BETT classification was not done as our
study specifically focused on open globe injuries and not
other cases of trauma. However, we did assess eyes on
ocular trauma scale(OTS) meant for open globe injuries.
Post operative vision in most of the eyes could not be
accessed as some of them were lost to follow up and
most of them opted for renowned higher centers in bigger
cities after the primary repair was done.

Result:
There were 2,320 patients admitted for various surgeries
over a period of 3 years. Out of these 1,131 (48.75%)
were males and 1,186 (51.12%) were females. Total
number of patients with open globe trauma were 41 which
constitutes 1.76 % of patients operated for various reasons

As per gender distribution, there were 24 (58.5%) males
and 17(41.5%) females with open globe injury. The ratio
of males with open globe and females with open globe
was 1.41.

Table-1. Distribution of patients according to
age, sex and eye involved.
Variable

No (%)

Age Group

≤20yrs
21 – 40yrs
>40yrs

23 (56.1)
12 (29.3)
6 (14.6)

Sex

Male
Female

24 (58.5)
17 (41.5)

Eye

Left
Right

20 (48.8)
21 (51.2)

In our study we found that majority of trauma cases
belonged to age group <20yr, constituting 56.1%
(Table-1).
Preoperative vision was in the range of No PL to no visual
impairement as per WHO criteria. Table-2 shows the
various presentations of visual status preoperatively in
case of open globe trauma.
USG B Scan done gently on third day revealed additional
findings in 12 (29.3%) patients (table-3). These findings
were related to trauma per se.
Analytically 54.6% eyes had a score of 1 on ocular trauma
scale.

Table-2. Distribution of patients according to pre-op vision of the affected eye.
Eye Affected
Right

Vision

Total

50

Total
Left

No. (%)

No. (%)

No. (%)

6/6 – 6/18

4 (22.2)

1 (6.7)

5 (15.2)

6/24 – 6/60

3 (16.7)

1 (6.7)

4 (12.1)

5/60 – 3/60

3 (16.7)

3 (20.0)

6 (18.2)

2/60 – PL+, PR accurate

5 (27.8)

4 (26.7)

9 (27.3)

PL+,PR inaccurate – NPL

3 (16.7)

6 (40.0)

9 (27.3)

18 (100.0)

15 (100.0)

33* (100.0)
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Table 3. Distribution of patients according to
USG findings.
USG Findings

No (%)

RD

5 (12.2)

VH

7 (17.1)

No Finding

29 (70.7)

Discussion:
The global incidence rate of ocular trauma was estimated
to be 3.5 per 100 000 persons per year. It is one of leading
indications for enucleation in China and in USA.
The burden of ocular trauma was found to be 3.2% out of
total patients attending eye opd in another study. WF
Schrader stated that here was a relative constant
incidence of 3 open globe injuries per 100,000
population13,15,16,19.
The surgical load of patients with open globe trauma
constituted 1.76 % in our hospital. This could be attributed
to various factors like awareness and motivation of the
patient and proximity to the hospital. We found that most
of the admitted patients were from higher mountains and
those from remote rural plain areas. Those who were from
the main city wanted to try as many options available to
them.
In our study, the ratio of males to females with open globe
were 1.41, implying more females especially of younger
age group. Most of the times the history revealed
household quarrels and carelessness. Many studies have
reported more male subjects because of more outdoor
activities performed by males12,13,15,16. Singh et al have
reported actively working adults younger than 25 years
of age were the commonest age group affected (64%)11.
Cillino et al reported that cause of injury differed
significantly by gender (p = 0.001) and urban vs. rural
location (p = 0.009).Initial visual acuity was found to be
correlated with final visual acuity (Spearman’s correlation
coefficient = 0.658; p < 0.001). Our study shares similar
views on profile of the patient and visual prognosis at the
time of presentation to the hospital.
Rao et al found Grade IV visual acuity (<5/200) at pre-

sentation as the most important factor contributing to
poor visual outcome20.
In this study we found that most of the open globe trauma
cases were in younger age group. Children of both genders
were susceptible to injury while playing due to lack of
awareness. Adults were found to be more at risk while
working without safety gears. It is evident from our study
that proper counselling of parents and families can help
in preventing ocular morbidity among children. We, hereby,
emphasize the need for provision and implementation of
safety measures at work places.
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Correlation of poor oral hygiene with diabetic retinopathy and its
relation with altered ocular blood flow in middle aged type 2 diabetes
patients residing in sub Himalayan West Bengal
Udit R Sharma1, Pradip K Roy2, Arun K Sharma3, Sankar P Kabiraj4, Sambuddha Ghosh4

Abstract
Aim: To assess correlation of poor oral hygiene with diabetic retinopathy and its relation with altered ocular blood flow. Method:
Observational cross sectional institution based study with 46 cases of diabetic retinopathy and 46 diabetes patients with no retinopathy
as controls. Colour Doppler study of carotid artery, central retinal artery and ophthalmic artery; simplified oral hygiene index scoring was
done. Main outcome measure was correlation of simplified oral hygiene index with resistivity index and pulsatality index of ophthalmic
and central retinal artery. Results: Simplified oral hygiene index was significantly higher among the cases (p < 0.001). Those with
simplified oral hygiene index value > 2.9 were 5 times more likely to develop retinopathy (OR 5.34, 95% CI: 2.1 – 13.5). There was
no significant difference in OHI-S (p=0.761) between those with HbA1C d” 6.5 and >6.5, among the cases. Severity of retinopathy
had a significant correlation with simplified oral hygiene index (Spearman’s rho: 0.4, p < 0.001). No blood flow parameter showed
a significant correlation with simplified oral hygiene index. Conclusions: Poor oral hygiene demonstrates a very strong correlation of
with diabetic retinopathy although without any correlation with alteration in ocular blood flow.
Keywords: Diabetic retinopathy, oral hygiene, periodontitis, colour Doppler

P

eriodontal disease is defined as an inflammation of
the soft tissues surrounding the teeth and destruction
of the supporting structures of the teeth1. Prevalence of
periodontal diseases is very high and can affect up to
90% of the population2. Diabetes and periodontal disease
have bidirectional relationship. On one hand, more than
two fold increase in prevalence of periodontitis has been
reported in type 2 diabetes compared to non-diabetics3,
the severity of periodontitis being related to the glycaemic
control4. On the other hand, periodontitis adversely affects
glycaemic control in diabetes5. Recently studies have
suggested association between diabetic retinopathy (DR)
and periodontal diseases, as well6,7,8.
Pathogenesis of DR is multifactorial and not yet fully
understood. Vascular changes and subsequent
disturbances of ocular circulation are critical events in
the pathogenesis of DR. The role of hemodynamic in DR
has not been clearly defined. Association of carotid
atherosclerosis has been described both with diabetes
and DR. The prevalence of carotid plaques was reported

to be 34.2% in controls compared to 72.9% in established
diabetic patients9. Severity of DR has also been associated
with carotid artery intima-media wall thickness (odds ratio
of 1.09 for each 0.1-mm thickness)10.
There are strong epidemiologic evidences for association
of periodontitis with increased risk for future cardiovascular disease11. Association of periodontal diseases
with atherosclerotic vascular disease exists independent
of confounders12. Periodontal disease is reported to be
associated with carotid atherosclerosis (Odds Ratio:
1.27)13. A significant association between periodontitis and
carotid calcification has been demonstrated14. Mean
carotid intima media thickness (CIMT) was found
significantly higher in subjects with chronic periodontitis15.
However there is no established causal relationship as
yet.
Colour Doppler imaging (CDI) is colour-encoded velocity
information which is one of the most widely used and
well established techniques for assessing ocular blood
flow velocities in the retro bulbar vessels 16 . Good
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reproducibility has been reported in the localization and
hemodynamic measurement within the central retinal
artery (CRA) and ophthalmic artery (OA)17 . There is
conflicting data regarding changes in blood flow velocity
and resistivity index (RI) in diabetics. Numerous clinical
studies have demonstrated increase in the resistivity
index in the retro bulbar vessels with progression of diabetic
retinopathy18,19.
Although there are reports to suggest association between
DR and periodontal diseases, a cause and effect
relationship could not be established. In carotid
atherosclerosis, there is theoretical possibility of resultant
altered hemodynamic in orbital blood flow and thereby in
ocular blood flow.
As DR10 and periodontitis12-15 both is associated with carotid
atherosclerosis, there is a theoretical possibility that
periodontal diseases may have relationship with DR
through alteration of ocular blood flow due to carotid
atherosclerosis. No study on orbital blood flow in DR has
taken oral hygiene into consideration so far.
Our aim was to find association of oral hygiene index
with diabetic retinopathy and its correlation with orbital
blood flow in diabetes patients.

Material and method:
Institutional ethics committee permitted the study. The
work described has been carried out in accordance
with the code of ethics of the world medical
association (Declaration of Helsinki) for experiments
involving humans and informed consent was obtained from
all participants.

injection/ significant trauma/non-diabetic vascular disease
in any eye were excluded. Pregnant and lactating women
were not included. Patients with diagnosed rheumatoid
arthritis/ vasculitis were excluded. Patients with history
of a major cardiovascular event were not included. All the
consecutive patients satisfying the criteria were included
till the sample size was reached.
Body mass index (BMI) and blood pressure were
measured. Best corrected visual acuity (BCVA) was
measured with Snellen’s chart and converted to LogMAR
value. Intraocular pressure (IOP) was measured by
Goldmann applanation tonometer. DR was diagnosed and
classified by one single ophthalmologist as per modified
Early Treatment Diabetic Retinopathy Study (ETDRS)
classification.
OHI-S (Oral Hygiene Index-Simplified)21 was used to
determine the status of oral hygiene. OHI-S refers to the
summation of debris index (DI-S) and calculus index (CIS). OHI –S was assessed by a single experienced dentist
of our institute who was masked to the diagnosis of
retinopathy.
Fasting blood sugar (FBS)and post-prandial blood
sugar(PPBS), HbA1C,serum lipid profile, albumin,
globulin, urea, and creatinine were measured (Transasia
XL- 600 Auto-analyser) in the department of Biochemistry
of our institute within one week of inclusion in the study.

Already diagnosed Type 2 diabetes patients between 4564 years of age attending retina clinic of a tertiary care
teaching institute in Eastern India were recruited in this
cross sectional study between July 2014 and Dec 2016.
Patients who had any retinopathy in both the eyes were
included as cases (Group 1). Patients who had no
retinopathy in either eye were included as control
(Group2). Using the value of peak systolic velocity (PSV)
in the ophthalmic artery(9.0 ± 3.1 cm/second) in a previous
study 20 , the sample size was calculated with 95%
confidence level and 90% power as 46 patients in each
group.

Blood flow velocities were measured, within one week of
inclusion in the study excluding the day of dilated
examination, by orbital CDI (PHILIPS-HD-7 with 10MHz
transducer) in the department of Radio-diagnosis of our
institute by two experienced radiologists masked to the
diagnosis of retinopathy. Peak systolic velocity (PSV)
and end diastolic velocity (EDV) were measured, in the
central retinal artery (CRA), ophthalmic artery (OA),
central retinal vein (CRV), common carotid artery(CCA)
and internal carotid artery(ICA).Using the values of PSV
and EDV, the following parameters were calculated for
each vessel : resistivity index(RI) = (PSV-EDV)/PSV;
pulsatility index(PI) = (PSV-EDV)/V mean (where V mean
= 1/3 (PSV-EDV) + EDV). We measured these indices
as they are independent of the Doppler angle, because
any change in angle has a concomitant effect on both
PSV and EDV22.

Patients with active ocular inflammation, glaucoma,
significant media opacity, history of ocular surgery within
last 6 months/ laser photocoagulation/ intravitreal

Primary outcome measure was correlation of OHI-S with
RI and PI of ophthalmic artery and central retinal artery in
study population. Secondary outcome measure was
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correlation of OHI-S with duration of diabetes, BMI and
biochemical parameters tested.

likely to develop retinopathy (OR 5.34, 95% CI: 2.1 –
13.5).

All mean values were compared using independent t-test
and ANOVA. Analysis was done using SPSS V20 and
graphs were prepared with Stata v 8.0.

The OHI-S was compared between those with HbA1C d”
6.5 and those with HbA1C >6.5 among the cases (patients
with DR). The mean OHI-S levels were 4.1 ±0.29 and
3.99 ±0.25 respectively. The difference was not statistically
significant (p=0.761).

Result:
In this study, 46 cases of diabetic retinopathy were
compared with 46 controls, who had no diabetic
retinopathy (no DR). Out of 46 cases, 3 had proliferative
diabetic retinopathy (PDR). For purpose of analysis, PDR
was clubbed with severe NPDR. Among the cases, 33%
had mild and 45% had moderate NPDR.
Mean age among cases and control was 52.9 ± 6.4 years
and 53.6 ± 6.0 years respectively (p=0.34). Among cases
there were 23 (50%) male and 23 female. Among controls
there were 29 (63.0%) male and 17 (37.0%) female. There
was no significant difference in gender distribution among
two groups (p=0.29). Various possible risk factors of
retinopathy were assessed among cases and controls
(Table-1).
As OHI-S was found to be not normally distributed, all
statistical analysis involving OHI-S was carried out using
non parametric tests. OHI-S was significantly higher
among the cases (p < 0.001; Mann Whitney U test).
Logistic regression analysis suggested that respondents
who had OHI-S value greater than 2.9 were 5 times more

PI and RI among cases and controls are shown in
Table-2. PI of CCA and ICA of left side and RI in the left
ICA were significantly higher among cases. As orbital
colour Doppler ultrasonography was performed by two
masked observers; inter observer variation was tested in
initial nine cases. Good inter-observer agreement (mean
kappa coefficient =0.64) was noted.
A hypothesis was tested whether the association between
OHI-S and retinopathy was mediated through ocular blood
flow. If it was so, then increasing OHI-S score would be
associated with decreasing blood flow. However, no
significant correlation could be found between OHI-S and
RI and PI of CCA, CRA, ICA and OA. Spearman’s
correlation coefficient was calculated between OHI-S and
all parameters of blood flow, but none showed a significant
correlation. However, severity of retinopathy had a
significant correlation with OHI-S (Spearman’s rho: 0.4,
p < 0.000). Similarly, no significant correlation between
OHI-S and age, duration of diabetes, systolic blood
pressure, diastolic blood pressure, total cholesterol, HDL,

Table-1: Distribution of risk factors for diabetic retinopathy
Risk factors

Cases
Mean ±S.E.

Control
Mean ±S.E.

P value

Duration of diabetes (years)

6.92 ± 0.63

5.82 ± 0.77

0.275

Duration of hypertension (years)

3.32 ± 0.87

2.82 ± 0.46

0.648

BMI

23.54 ± 0.27

23.50 ± 0.28

0.912

OHI-S

4.0 ± 0.19

2.90 ± 0.20

0.001*

HbA1C

8.25 ± 0.25

7.28 ± 0.29

0.013*

HDL

42.15 ± 1.3

41.75 ± 1.23

0.828

LDL

105.64 ± 5.97

101.29 ± 4.00

0.547

29.18 ± 1.70

33.7 ± 1.60

0.026*

176.51 ± 6.33

176.98 ± 4.92

0.954

7.30 ± 0.09

7.46 ±0.07

0.170

VLDL
Total cholesterol
Total protein

*
Significance at 0.05 level (Mann Whitney U test), BMI=body mass index, OHI-S= simplified oral hygiene index, HbA1C= glycosylated
hemoglobin, HDL=high density lipoprotein, LDL= low density lipoprotein, VLDL= very low density lipoprotein.
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Table-2: Pulsatility index and resistivity index among cases and controls
Parameters

Cases (N=46)
Mean (±SE)

Controls (N=46)
Mean (±SE)

P value

RI CCA Left
RI CCA Right

0.72 (0.01)
0.72 (0.01)

0.69 (0.01)
0.72 (0.01)

0.047*
0.676

PI CCA Left
PI CCA Right

1.43 (0.03)
1.46 (0.04)

1.31 (0.04)
1.42 (0.03)

0.034*
0.519

RI ICA Left
RI ICA Right

0.59 (0.01)
0.59 (0.01)

0.54 (0.01)
0.58 (0.01)

0.009*
0.740

PI ICA Left
PI ICA Right

1.03 (0.04)
1.02 (0.04)

0.87 (0.03)
1.00 (0.04)

0.005*
0.778

RI OA Left
RI OA Right

0.70 (0.01)
0.71 (0.01)

0.69 (0.01)
0.69 (0.01)

0.914
0.387

PI OA Left
PI OA Right

1.35 (0.04)
1.41 (0.05)

1.34 (0.03)
1.35 (0.04)

0.794
0.323

RI CRA Left
RI CRA Right

0.59 (0.01)
0.60 (0.02)

0.58 (0.01)
0.58 (0.02)

0.467
0.462

PI CRA Left
PI CRA Right

1.06 (0.06)
1.08 (0.06)

0.99 (0.05)
1.02 (0.06)

0.393
0.499

Significance at 0.05 level, RI=Resistivity index, PI=Pulsatilty index, CCA= Common carotid artery, ICA=Internal carotid artery,
OA= Ophthalmic artery, CRA= Central retinal artery
*

LDL, VLDL, TGL, albumin, globulin, urea and creatinine
was found.
Based on extent of diabetic retinopathy, patients were
classified as having no retinopathy (control group) and
for NPDR, were given a score of 1, 2, 3 for mild, moderate
and severe retinopathy respectively. Proliferative DR was
considered along with severe NPDR as explained earlier.
Table-3 shows relationship of parameters with severity of
retinopathy.
One way ANOVA was used to compare the mean values
of continuous variables with respect to severity of
retinopathy. Statistically significant differences were
observed with respect to OHI-S and systolic blood
pressure. The variables that showed statistically significant
differences among various categories of retinopathy were
RI and PI in left internal carotid artery. RI was significantly
different in left common carotid artery as well.
DR was proportionately distributed among patients with
raised and normal HbA1C levels. Systolic blood pressure
>140 mm of Hg was seen in 50% of NPDR and 33% of
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PDR patients and diastolic blood pressure >90 mm of
Hg was seen in more than 50% of NPDR patients, but
these differences between NPDR and PDR patients were
not significant. Severity of NPDR was more in left eye
compared to right, although the difference was not
significant.
Severity of NPDR increased with duration of DM but Chi
squared for trend analysis did not show any significant
association between duration of DM and retinopathy in
either eye. No correlation was observed between DR and
serum globulin level, albumin-globulin ratio and pulse
pressure.
As observed in Table-1, OHI-S showed significantly high
value among cases, it became pertinent to examine the
relationship of OHI-S with other predictors of retinopathy
to explore the causal pathway. Table-3 also reveals that
there is a linear trend in OHI-S score with respect to
severity of DR.
In figure1, PI has been compared for different arteries
between cases and controls. Using ordinal logistic
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Table 3: Blood flow indicators across categories of retinopathy
Measures of blood flow
No (control)
OHI-S

Retinopathy
Mild
Moderate

P value
Severe

2.90 ±0.20

3.98±0.39

4.00±0.28

4.17±0.39

0.002*

RI CCA Right
RI CCA Left

0.72±0.01
0.69±0.01

0.72±0.02
0.69±0.02

0.73±0.02
0.74±0.01

0.73±0.02
0.74±0.01

0.962
0.031*

PI CCA Right
PI CCA Left

1.42±0.03
1.31±0.04

1.43±0.08
1.32±0.07

1.48±0.07
1.50±0.04

1.45±0.06
1.40±0.07

0.884
0.041*

RI ICA Right
RI ICA Left

0.58±0.01
0.54±0.01

0.54±0.02
0.53±0.02

0.60±0.01
0.60±0.02

0.63±0.03
0.59±0.03

0.137
0.001*

PI ICA Right
PI ICA Left

1.00±0.04
0.87±0.03

0.88±0.06
0.85±0.06

1.0±0.05
1.12±0.06

1.14±0.10
1.03±0.09

0.143
0.001*

RI OA Right
RI OA Left

0.69±0.01
0.69±0.01

0.69±0.03
0.67±0.02

0.71±0.01
0.71±0.02

0.74±0.02
0.71±0.03

0.423
0.593

PI OA Right
PI OA Left

1.30±0.04
1.34±0.03

1.37±0.12
1.26±0.09

1.38±0.06
1.37±0.06

1.53±0.09
1.42±0.10

0.445
0.577

RI CRA Right
RI CRA Left

0.58±0.01
0.58±0.01

0.60±0.03
0.58±0.03

0.61±0.01
0.60±0.02

0.59±0.03
0.61±0.04

0.894
0.811

PI CRA Right
PI CRA Left

1.02±0.01
0.99±0.04

1.08±0.04
1.00±0.08

1.10±0.09
1.05±0.07

1.04±0.11
1.15±0.19

0.905
0.645

Significance at 0.05 level, RI=Resistivity index, PI=Pulsatilty index, CCA= Common carotid artery, ICA=Internal carotid artery,
OA= Ophthalmic artery, CRA= Central retinal artery.
*

regression between OHI-S and retinopathy, after removing
the control group, did not yield any significant relationship.

higher HbA1C in DR, as expected. Controls (NO DR) in
our study had fairly good glycaemic control.

For resistivity index, retinopathy severity was tested for
being a function of OHI-S. Absence of retinopathy had an
OR of 5.2 for low OHI-S category but it was not statistically
significant. For other grades of severity of retinopathy
also, no significant association was seen with higher OHIS levels. Distribution of RI across categories of retinopathy
is shown in figure 2.

We used simplified oral hygiene index (OHI-S) by Green
and Vermillion21 to objectively categorize the level of dental
plaque and calculus. OHI-S has been used extensively
in epidemiological studies as well as longitudinal studies
for the understanding of periodontal disease. The OHI-S
has got objective criteria, is easy and quick to perform
with high level of reproducibility and high inter-examiner
agreement and; hence, can be used with a minimum of
training sessions27. The other methods of assessment
like periodontal screening and recording (PSR) or
community periodontal index of treatment needs (CPITN)
could also be used. However we opted for OHI-S
considering its simplicity.

Discussion:
We included middle aged diabetes patients in this study
and thereby excluded elderly patientsbecause age is a
significant independent risk factor for carotid plaque23 as
well as periodontal diseases24. Global prevalence of type
2 DM is highest in the working age group25 and the majority
of type 2 DM in Indian population also is in the same age
group26.
The cases and controls were matched for age and gender
with no significant difference. We observed significantly

OHI-S was significantly higher among DR cases among
our study population. This suggests that poor oral hygiene
is associated with significantly higher risk of diabetic
retinopathy. There was significant difference in HbA1C
levels between cases and controls in our series, which
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may indicate that OHI-S in this study was related to
diabetes control and not to DR. However when we
compared OHI-S among the cases, there was no
significant difference between those with HbA1C d” 6.5
and those with HbA1C >6.5; suggesting no influence of
diabetes control on OHI-S in our series.
We also found diabetes patients with OHI-S value less
than 2.9 were 50% less likely to develop retinopathy. This
even emphasizes the possible protective role of oral
hygiene in DR. In our study, severity of retinopathy had a
significant correlation with OHI-S. These findings are
similar to observation made by few recent studies in this
field. The severity of periodontal disease was significantly
correlated with the severity of DR in a group in Iranian
diabetes patients of 30-65 years of age6. Significantly more
retinopathy was observed in a small subset of Indian
population with periodontal disease and diabetes
mellitus28. An association between periodontal disease
status and the occurrence of DR was reported in 100
type 2 diabetes patients29. On the other hand diabetic
microangiopathic change has been considered as a risk
factor for periodontitis30. In a multi-centre hospital-based
cross-sectional study with 620 type 2 diabetes patients
retinopathy was found to be a risk factor for severity of
periodontitis31.
We did not find any difference in the RI and PI of the
central retinal artery and ophthalmic artery between
cases (DR) and controls (no DR). This is in conformity
with findings of Goebel W et al 32 . However some
investigators have observed significant difference in the
RI of the central retinal artery20, RI of the ophthalmic
artery33, and PI of the ophthalmic artery34 in DR cases
compared to no DR. Interestingly we observed significantly
higher PI and RI in the CCA of the left eye among DR
patients. Severity of DR was also significantly correlated
with RI and PI of left CCA and left ICA. There are reports
of higher cross-sectional area of the left carotid artery
intima-media complex thickness (CIMT) compared with
the right between the ages of 35 and 65 years (p=0.010.05)35. We did not measure the CIMT. However the
difference in RI and PI can probably be explained by
possible difference in CIMT between two sides.
Analysis of English language primary research reports
published since 1960on effects of periodontal infection
on diabetes complications suggests periodontal infection
having an adverse effect on incidence of diabetes
complications36. The number of systemic micro vascular
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complications (including retinopathy) has been found to
increase with the severity of periodontitis31. We tested
hypothesis whether the association between poor oral
hygiene and retinopathy was mediated through ocular
blood flow. This study failed to demonstrate any significant
alteration in ocular blood flow with change in oral hygiene
status and thus failed to prove our proposed causal
relationship between poor oral hygiene and retinopathy.
Some researchers proposed that micro vascular
morphological retinal changes in diabetes are reflective
of systemic micro vascular changes which also include
periodontal tissue. Streptozotocin-induced diabetes in rats
has been found to cause morphological changes in
the periodontal tissues which may in turn predispose
to periodontal disease 37 . Primary diabetic microangiopathy has been proposed responsible for
development of diabetic parodontopathy38. Thus both
retinopathy and periodontal disease may be independent
end organ changes of diabetes.
Limitations of our study were failure to include smoking
history, tooth brushing report, CIMT value, CIPTN and
also the cross sectional nature of study. OHI-S was
assessed by a single observer. Two independent, masked
observers were preferable for this qualitative assessment.
Comparison of carotid plaques in DM patients with and
without retinopathy could not be done in this study. Ocular
blood flow was assessed by CDI and other methods like
laser Doppler velocimetry/flowmetry, blue field entoptic
technique were not employed.
This study clearly demonstrates a very strong correlation
of oral hygiene with diabetic retinopathy in middle aged
patients although without demonstrating any causal
relationship through altered blood flow. This emphasizes
the need of awareness regarding oral hygiene among
diabetes patients.
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Management of a case of post exenteration sino-orbital fistula
Raka Chatterjee1, Asim Kr Dey1, Debleena Mitra1

Abstract
Sino-orbital fistula is uncommon but not rare complication of orbital exenteration. Here we are reporting the management of a case of
sino-orbital fistula, following orbital exenteration in a case of rightlower lidsebaceous gland carcinoma extending into the orbit.
Keywords : orbital exenteration, sino-orbital fistula.
Orbital exenteration is a psychologically and anatomically
disfiguring procedure reserved for the treatment of
potentially life-threatening malignancies or relentlessly
progressive conditions unresponsive to other treatments.
Complications of exenteration can be sino-orbital fistula,
socket infection, cerebrospinal fluid leak, failed skin graft
etc.

Case Scenario

A

n 82-year-old male, known hypertensive but nondiabetic, attended our OPD with the complaint of
gradually progressing right lowerlidmass (fig.-1) with
bleeding for last two years. On examination, a
multiloculated, nontender, fungating mass with surface
necrosis was found inright lowerlid. On examination best

corrected visual acuity of right eye and left eye was 6/60
(RE), 6/6 (LE) and N36 and N6 respectively.Extraocular
movements were full in all direction of gazes. Examination
of anterior segment revealed no abnormality. Fundus
examination of RE revealed secondary optic atrophy and
LE was normal. MRI brain and orbit showed ill-defined
irregular right lowerlid mass extending into orbit.On
systemic examination no lymphnode was palpable.
Incision biopsy from the eyelid mass revealed sebaceous
gland carcinoma.Upper eyelid sparing orbital exenteration
was done under GA. Intraoperative period was stormy
because of very high blood pressure with maximum
medication (290/150). Immediately after the surgery a
sino-orbital fistula (5mm x 5mm) was noted in infero-nasal

Fig-2: Post exenteration sino-orbital fistula (arrow) in infero-nasal
orbital cavity.

Fig.-1: Right lower lid multiloculated, non-tender, fungating mass
with surface necrosis

part of orbital cavity (fig.-2). An episode of infection led to
the enlargement of that small fistula. Regular dressing
was done till socket epithelization was complete.But the
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gapings were found to be persisting superiorly and
inferiorly in between the fistula margin and the flap (fig.
4B). Patient was advised spectacle mounted orbital
prosthesis.

Fig-3A: Marking of the supratrochlear flap.

Fig-4A: Post flap division image after four weeks

Fig-3B: Flap elevated with the pedicle of supratrochlear artery

Fig-4B: Two gapings (black arrows) between fistula margin and
the flap

Discussion:

Fig-3C: Flap sutured to cover the sino-orbital fistula

fistula persisted. So, after about 2 months it was decided
to close the fistula with asupratrochlearflap (fig.
3A,3B,3C). Flap division was done after four weeks (fig.
4A). After four months of conservative treatment, still two
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In this caseorbital exenteration was done for right lower
lid sebaceous gland carcinoma. The medial wall of the
orbit is formed by lamina papyracea of the ethmoid bone
which can get easily damaged during surgical maneuver.
Due to uncontrolled hypertension with maximum
medication, bleeding was a major problem in the
intraoperative period, repeatedly obscuring the surgical
field which resulted in this undesired complication, sinoorbital fistula. Different options for the management of
the fistulaare temporalis muscle transposition1, midline
forehead flaps2, dermal graft3, dermis fat graft4, split skin
graft5, and spontaneous granulation6. Allowing granulation
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of the defect may delay healing by up to 2–3 months.
Post-operative dressing is preferredusing a moist wound
bed healing techniqueon a weekly basis until complete
healing of the orbit.

Conclusion:
Sino-orbital fistulas are uncommon but not rare
complications of orbital exenteration that may be
predicted by several risk factors. Bothersome symptoms
may necessitate treatment, which can range from
conservative management to surgical repair with various
grafts or flaps. Despite repair, fistulas may be difficult to
eradicate.
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