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Microbiological profile and antibiotic susceptibility of scleral buckle 
infections in North India

Ankita Shrivastav, Sumit Kumar, Shalini Singh, Manisha Agarwal, Neelam Sapra1, Arpan Gandhi1

Purpose: The aim of this article to study causative organisms for scleral buckle  (SB) infections in North 
India. Methods: A  retrospective review of records was done for all patients who have undergone SB 
removal at our institute between January 2009 and December 2017. The records were analyzed for etiological 
agent of the infected buckle and its antibiotic sensitivity. Results: A total of 43 samples were analyzed and 
a positive culture was noted in 35 (81.40%) cases. The buckle infection rate at our institute was noted to be 
2.53%. The commonest organism causing SB infections was Staphylococcus – 15 (42.6%) cases, followed by 
Pseudomonas – 6 (17.14%) cases and Fungi – 6 (17.14%) cases. The median interval between retinal detachment 
surgery and buckle explantation was 3  years. Conclusion: A  large variety of organisms may cause SB 
infections. The commonest organism found to cause buckle infections in our study was Staphylococcus sp.
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Scleral buckling is an established and effective surgical 
method for managing patients with retinal detachment  (RD) 
since over 60 years.[1] As the scleral buckle  (SB) is an external 
implant, it is prone to get infected and the infection may set 
in even years after the primary procedure. The commonest 
organisms reportedly causing a SB infection are gram‑positive 
cocci (GPC);[2‑4] however, in rare cases, a fungal infection may 
set especially in an immunocompromised host.[5,6] A number 
of patients need removal of the SB during the course of their 
follow‑up period,[7‑9] though the number has significantly reduced 
due to changing techniques of surgery and higher standards 
of postoperative care. The indications for removal of a buckle 
explant are manifold and warrant early intervention to prevent 
complications such as endophthalmitis and panophthalmitis.[7,10]

Various studies have reported the spectrum of microorganisms 
in endophthalmitis from the northern and southern parts of 
India,[11‑16] and there exists a difference in the profile of organisms 
causing endophthalmitis in different parts of the country. We 
retrospectively analyzed patients who underwent SB removal and 
studied the microbiological profile and antibiotic susceptibility 
of these samples. Similar studies have been carried out in South 
India,[2,4,17] and we aim to understand the differences in the SB 
infection trends in the northern part of the country as there are 
no studies in the current literature which analyze the same.

Methods
This study complies with the Declaration of Helsinki and was 
approved by the institutional review board. A  retrospective 

review was performed of all cases that underwent SB removal 
at our institute between January 2009 and December 2017. 
Treatment for all patients in our study group was surgical removal 
of SB and the patients were managed with oral (ciprofloxacin 
500 mg twice a day) and topical antibiotics (moxifloxacin 0.5% 
eye drop one hourly). Modifications to treatment, if any, were 
made after the antibiotic sensitivity report was available. Data 
collected included demographic profile of the patient, date 
of primary SB surgery, complaints of patient at presentation, 
ocular examination findings which included visual acuity, 
slit lamp examination, fundus examination, and ultrasound 
in cases where fundus examination was not possible, date 
of buckle removal surgery, time between implantation 
and explantation of the buckle, microbiological culture on 
sheep blood agar, chocolate agar, thioglycollate medium, 
brain–heart infusion broth, and Sabouraud dextrose agar, and 
antibiotic susceptibility of the isolates determined by Kirby 
Bauer disk‑diffusion method. Microsoft Excel 14.4.0 was used 
to calculate the proportions  (percentages), mean, median, 
and standard deviation using standard formulae. Pearson 
correlation coefficient  (r) was calculated using Statistical 
Package for Social Sciences version 21.0.

Results
Forty‑three eyes of 43 patients were included in the study. There 
were 36 males (83.72%) and 7 females (16.28%). The median 
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age at which the patients had undergone scleral buckling was 
45.5 years (6–76 years) and the mean age of presentation was 
54 (9–79 years). The median interval between retinal surgery 
and buckle explantation was 3 years (range 3 months–14 years). 
A total of 554 scleral buckling procedures were done between 
January 2009 and December 2017 and patients included in 
the study had a median follow‑up period of 2 years. The SB 
infection rate at our institute was 2.53% during the period of 
the study.

The explanted buckle material was solid silicon in 42 eyes 
and 1 eye had a sponge buckle. The most common presenting 
complaint of the patient was pain, followed by redness, 
discharge, watering of eyes, foreign body sensation, diminution 
of vision, and lid swelling [Table 1]. Two patients presented 
for a routine ocular examination and were found to have an 
exposed SB. Majority of the eyes  (95%) presented with an 
exposed buckle. Conjunctival congestion was noted in 81% 
eyes, whereas purulent conjunctival discharge was seen in 
51% eyes. Buckle suture exposure without buckle exposure 
was seen in two eyes  [Table  2]. Eight eyes had a detached 
retina at presentation, of which four eyes had a polymicrobial 
infection and two eyes had a fungal infection. None of the 
patients presented with endophthalmitis. None of the patients 
developed RD post‑buckle removal.

Of the 43 samples of explanted buckle, a microbiological 
growth was identified in 35  cases. Thus, in our series, we 
had a culture positivity rate of 81.40%. No correlation was 
noted between absence of a positive growth pattern and 
the age  (r  =  0.19), sex  (r = −0.19), and interval between SB 
implant and removal  (r  =  0.23). The positive culture in 35 
eyes identified 43 microbiological isolates. Polymicrobial 
infection was noted in seven eyes. GPC were identified 
in 17 culture‑positive isolates  (39.53%), gram‑negative 
cocci (GNC) in 2 isolates (4.65%), gram‑positive bacilli (GPB) 
in 7 isolates  (16.28%), and gram‑negative bacilli  (GNB) 
in 8 isolates  (18.60%). Fungal infection was noted in six 
cases (13.95%). The most common organisms found to infect 
SBs was Staphylococcus sp.  (15 isolates, 42.6%), followed by 
Pseudomonas sp. (6 isolates, 17.14%) and Bacillus sp. (5 isolates, 
14.29%) [Table 3].

GPC were found to be most sensitive to vancomycin (sensitivity 
of 94%), amikacin (88%), and moxifloxacin (88%). GNC were 
100% sensitive to amikacin, cefazolin, chloramphenicol, 
ciprofloxacin, gatifloxacin, gentamycin, and moxifloxacin. 
Gram‑positive bacilli showed 100% sensitivity to amikacin 
and gentamycin, whereas GNB had a maximum sensitivity to 
imipenem (71%). Acid‑fast organisms were most susceptible 
to amikacin, ciprofloxacin, gatifloxacin, gentamycin, and 
moxifloxacin (67% each) [Table 4].

Discussion
Extrusion of buckle explants or suture is one of the common 
complications of this surgery, with an incidence of 1.3–24.4%.[7,9,18]

Inadequate conjunctival closure can predispose to early buckle 
exposure.[19] Two eyes presented with buckle infection without 
any buckle or suture exposure. This could most likely result 
from a biofilm formation by microorganisms over the buckle.[20]

The most common presenting complaint was pain and 
redness similar to other studies.[21] Two patients had presented 

for a routine eye examination and were found to have an 
exposed buckle suture. One patient had a sponge buckle and 
present with an exposed buckle and redness 13 years after 
the primary surgery. The explanted buckle showed growth of 
Corynebacterium sp.

Our study had a culture positivity rate on 81.40% which 
is much higher than the 35% positivity reported by Wirostko 
et al.[22] but similar to other recent studies[4,17,21] which report a 
culture positivity of 80.95%, 83.3%, and 83.33% [Table 5].

The most common organism responsible for buckle infection 
in our series was Staphylococcus sp. (34.88%). Varying rates of 

Table 2: Clinical presentation of buckle infection in 
patients

Buckle exposure 41 (95.35%)

Conjunctival congestion 35 (81.40%)

Purulent discharge 22 (51.16%)
Buckle suture exposure 2 (4.65%)

Table 3: Microbiology profile of organisms identified as 
causative agents of buckle infection

Culture positivity rate 83.33%

Polymicrobial infections 7

GPC 17

Staphylococcus 15

Streptococcus 2

GNB 8

Pseudomonas 6

Proteus 1

Serratia 1

GPB 7

Bacillus 5

Corynebacterium 2

Fungi 6

Aspergillus 3

Curvularia 1

Gliocladium 1

Scopulariopsis 1

Acid fast organism 3

Atypical mycobacteria 2

Nocardia 1

GNC 2
Neisseria 2

Table 1: Presenting complaints of patients

Pain 30 (69.77%)

Redness 22 (51.16%)

Discharge 20 (46.51%)

Watering 19 (44.19%)

Foreign body sensation 15 (34.88%)

Diminution of vision 9 (20.93%)

Lid swelling 2 (4.65%)
Routine examination 2 (4.65%)
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incidence of Staphylococcus infection of buckle material have 
been found in different studies. Kazi et al.[2] have reported an 
incidence as high as 55.9%, whereas Pathengay et al.[17] had an 
incidence of 35.6%. A much lower staphylococcal infection was 
noted by Chhablani et al.[4] (20%) and Mohan et al.[21] (19%).

We had a high incidence of GNB, including Pseudomonas sp. 
and Neisseria sp., and they were found to be most sensitive to 
imipenem, piperacillin, and gatifloxacin. Our study showed a 
13.95% incidence of Pseudomonas sp., which is the highest in 
the reported literature.[2,4,17,21]

The incidence of fungal infections noted in our series was 
13.95%, which was similar to the incidence reported by other 
studies.[4,17,21]

We also observed a number of unique infections which are 
rarely known to cause buckle infection such as Curvularia,[5] 
Gliocladium,[6] and Serratia[23] species [Fig. 1].

The current study has significant limitations of any 
retrospective study. We did not analyze the size of buckle used, 
types of peritomies, and suturing of peritomies. Analysis of any 
ocular surgery after SB surgery and before infection was not 
done. The systemic condition of the patient has also not been 
recorded, which itself can predispose the patient to infections.

Conclusion
SB infection is a potential complication of SB surgery and 
absence of suppuration does not exclude infection. Patients 
need to be continuously monitored for any symptoms and 
signs suggestive of infection. RD following buckle removal is 
uncommon and we did not notice any case of RD following 

buckle removal. Though Staphylococcus sp. has been identified 
as the commonest cause of buckle infection in various studies 
and a similar trend was seen in our series, our study reports 
a higher incidence of gram‑negative organisms as opposed 
to other studies, which are mainly from South India. We also 
found a number of unreported organisms causing buckle 

Table 5: Comparison of microbiological isolates of our series with other published reports on scleral buckle infection

Smiddy et al.[3] Pathengay et al.[17] Chhablani et al.[4] Mohan et al.[21] Kazi et al.[2] Our series

Number of eyes 45 55 132 24 102 43

Polymicrobial 
infection

32.70% 21.20% 3.92% 5% 16.60% 20%

Most common 
isolate

1 Staphylococcus Staphylococcus Staphylococcus Acid fast 
organism

Staphylococcus Staphylococcus

2 Acid fast 
organism

Acid fast organism Acid fast 
organism

Staphylococcus Pseudomonas Pseudomonas

3 Proteus Corynebacterium Corynebacterium Corynebacterium Corynebacterium Bacillus
Fungi 2.33% 15.1% 15.32% 19.05% 2.94% 13.95%
Culture positivity 73.30% 83.30% 80.95% 83.33% 83.30% 81.40%

Table 4: Antibiotic susceptibility of microorganisms infecting scleral buckle

A (%) Ce (%) Cf (%) Ch (%) Ci (%) Ga (%) Ge (%) Im (%) M (%) P (%) V (%)

GPC (n=17) 88 76 59 76 71 71 76 nd 88 nd 94

GNC (n=2) 100 100 50 100 100 100 100 nd 100 nd 50

GPB (n=7) 100 86 43 57 71 86 100 nd 86 nd 71

GNB (n=8) 38 0 38 38 38 57 14 71 38 57 0

AFO (n=3) 67 33 33 0 67 67 67 nd 67 nd 33
Fungus (n=6) nd nd nd nd nd nd nd nd nd nd nd

A=Amikacin, Ce=Cefazolin, Cf=Ceftazifime, Ch=Chloramphenicol, Ci=Ciprofloxacin, Ga=Gatifloxacin, Ge=Gentamycin, Im=Imipenem, M=Moxifloxacin, 
P=Piperacillin, V=Vancomycin, nd=Not done, AFO=Acid fast organism

Figure  1: A  45‑year‑old male presented with redness, discharge, 
foreign body sensation, and an exposed infected buckle infected with 
black deposits  (a), which on microbiological examination revealed 
Curvularia species (b); other unusual isolates seen in our series include 
Serratia species (c) and Gliocladium species (d)

dc

ba
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infection. Our results highlight the importance of being aware 
of the variety of organisms that may cause buckle infections.
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