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Cluster outbreak of Pseudomonas stutzeri acute endophthalmitis following 
phacoemulsification: A report of 14 cases from North India
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Purpose: To report clinical features, antibiotic susceptibility profile, management, and outcomes of a 
cluster outbreak of post‑cataract surgery Pseudomonas stutzeri endophthalmitis. Methods: This was a 
hospital‑based case series in which 14 patients with acute postoperative endophthalmitis who underwent 
cataract surgery on the same day were included. Based on severity of presentation, they either underwent 
pars plana vitrectomy  (PPV) with intraocular antibiotics  (IOAB) or vitreous tap with IOAB. Vitreous 
aspirates and environmental surveillance samples were inoculated on culture media and further processed 
by MALDI‑TOF MS for identification and Vitek3 for susceptibility profile. Results: There were 8 females 
and 6  males with a mean age of 62.14  ±  8.08  years. Presenting signs included corneal folds  (100%), 
hypopyon (57.1%) and fibrin (50%). Ten patients with mild presentation underwent vitreous tap with IOAB. 
Four patients with severe presentation underwent PPV with IOAB. Pseudomonas stutzeri was isolated from 
the vitreous samples and was pan‑sensitive. Six eyes required multiple interventions. Favorable outcome 
was obtained in 12 eyes, one eye developed phthisis, and one patient was lost to follow‑up. Conclusion: We 
report the first ever cluster outbreak of Pseudomonas stutzeri endophthalmitis following phacoemulsification 
with IOL implantation in a single surgeon setting. Majority of the patients had a mild presentation and 
responded well to targeted anti‑microbial treatment.
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Endophthalmitis is the most dreaded complication 
following cataract surgery with an incidence of 0.07% to 
0.12%.[1] The most common organism implicated for acute 
endophthalmitis  (occurring within six weeks of surgery) 
is Staphylococcus epidermidis, accounting for 60%–80% of 
the cases, followed by Gram‑negative bacteria that are 
responsible for 6%–29% of the cases.[1] In developing countries 
like India, Gram‑negative organisms can form up to 43% of 
the culture‑proven cases.[2,3] Endophthalmitis secondary to 
Gram‑negative organisms tends to be rapidly progressive, 
resulting in poor anatomical and visual outcome despite 
prompt antibiotic therapy.[4–6]

Among the Gram‑negative bacteria causing acute 
postoperative endophthalmitis, Pseudomonas aeruginosa is 
the most common isolated species including cases of cluster 
outbreaks.[7–11] Other Pseudomonas species like Pseudomonas 
stutzeri have been reported to cause isolated cases of 
postoperative endophthalmitis.[12–15] However, there are no 
reports of cluster endophthalmitis post cataract surgery 
following infection with Pseudomonas stutzeri. The purpose 
of this study was to describe the demographic profile, 
clinical course, and microbiological profile of 14  patients 
who developed acute Pseudomonas stutzeri endophthalmitis 

following phacoemulsification with intraocular lens  (IOL) 
implantation in a single surgeon setting.

Methods
In the present study, 14 consecutive patients who 
developed acute postoperative endophthalmitis following 
phacoemulsification with IOL implantation at a satellite center 
attached to a private hospital in North India are reported. The 
study was conducted under the tenets of the Declaration of 
Helsinki and ethical clearance was obtained from the Institute 
Ethics Committee of the Post Graduate Institute of Medical 
Education and Research (PGIMER), Chandigarh, India.

Immediate disaster management response
The emergency retina services of PGIMER were alerted 
regarding 9 cases of suspected endophthalmitis presenting on 
second post‑operative day by a cataract surgeon from a nearby 
private eye hospital. These patients were immediately asked to 
report to PGIMER, and the primary surgeon was advised to call 
back and examine all patients operated on that day. Following 
these, 5 more patients out of the total of 22 operated on that 
day were identified to have endophthalmitis and reported to 
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us the next day. An immediate management plan was drawn 
up based on the severity of the infection and the vitreo‑retinal 
surgeons were divided into three teams. One team took care 
of patients requiring tap‑and‑inject while the second team 
prepped the operation theater for patients requiring primary 
vitrectomy. The third team coordinated between the two teams 
and took care of immediate processing of microbiological 
samples obtained.

Study subjects and their evaluation
The demographic and clinical details of the subjects including 
age, gender, laterality, presenting signs and symptoms, 
systemic comorbidities, and the time elapsed between the 
surgery and appearance of symptoms were noted. At the 
time of presentation, the best‑corrected visual acuity (BCVA), 
intraocular pressure (IOP), examination of the anterior chamber 
using slit‑lamp biomicroscopy, and fundus examination using 
indirect ophthalmoscopy with 20D lens were done. Anterior 
segment photography was performed to document the 
presenting clinical features. Fundus photography was done 
using Optos ultrawide field fundus camera  (Optos P200Tx, 
Optos, Scotland, UK). In patients with significant media haze, 
ultrasound B‑scan was performed.

Management
The plan of management was based on severity of presentation 
decided by two experienced vitreo‑retinal surgeons (VG, SRS). 
The patients who had hypopyon, fibrinous exudates on IOL 
surface, media clarity grade 4–5 and dense vitreous exudates 
on B‑scan ultrasonography were classified as “severe” and 
planned for immediate pars plana vitrectomy  (PPV) with 
intraocular antibiotics  (IOAB). Patients with some visibility 
of the retinal vessels with indirect ophthalmoscope were 
classified as “mild” and taken up for a vitreous tap with IOAB. 
Media clarity was the sole criterion used to classify patients 
as mild/severe in this case series. For the patients who were 
subjected to PPV, after removal of the fibrin membrane from 
the anterior chamber, an undiluted vitreous sample was 
obtained for microbiological analysis. Following this, a core 
vitrectomy was done, and IOAB vancomycin (1 mg/0.1 mL) 
and ceftazidime (2.25 mg/0.1 mL) were given at the end of the 
surgery. For those subjected to tap‑and‑inject, a vitreous tap 
was taken under microscopic visualization with a 23‑gauge 
needle and IOAB were injected. Patients in both groups were 
evaluated daily and secondary interventions were planned in 
cases with no improvement or worsening condition as per the 
discretion of the surgeon.

Microbiological analysis and environmental surveillance
A total of 17 vitreous samples from 14 endophthalmitis patients 
over a period of three days were analyzed in the microbiology 
laboratory of PGIMER, Chandigarh. Gram stain microscopy 
was performed on all the vitreous samples. The samples 
were inoculated on blood agar, MacConkey agar, chocolate 
agar, and on Robertson’s cooked meat  (RCM) medium 
and incubated overnight aerobically with 5% CO2. For the 
fungal culture, the samples were inoculated on Sabouraud’s 
dextrose agar and brain heart infusion agar. After overnight 
incubation, samples showing pure growth on culture plates 
were further processed for identification by matrix‑assisted 
laser desorption/ionization time of flight mass spectrometry 
(MALDI–TOF MS)  (BioMérieux Inc., Durham, NC). The 
antibiotic susceptibility of positive cultures was performed 

using Vitek‑2®  (BioMérieux Inc., Durham, NC) automated 
system which took further 6–8 hours. Furthermore, following 
the outbreak, microbiological analysis was also performed 
on surveillance samples obtained from the air‑conditioning 
system, walls, floor, instrument trolley, microscope surface, 
irrigating solution  (BSSOL‑500) and viscoelastic of the 
same batch used in the patients. However, the surveillance 
samples could not be obtained from the internal tubing of 
the phacoemulsification machine, povidone iodine solution, 
phacoemulsification hand piece and irrigation aspiration 
cannula. To further confirm the outbreak, polymerase chain 
reaction (PCR) was done with specific primers on all obtained. 
DNA was extracted by inhouse boiling point extraction method. 
The amplification products were electrophoresed through a 
2% agarose gel and visualized with UV transilluminator after 
ethidium bromide staining. A 100 bp DNA ladder was used 
as a molecular size marker in gel.

Statistical analysis
Statistical analysis was performed using GraphPad Prism 
V.6.0 (GraphPad Software, La Jolla, CA). The quantitative data 
were expressed in mean along with standard deviations.

Results
Clinical presentation
Fourteen out of 22 patients who were operated on the same 
day by a single surgeon developed post cataract surgery 
endophthalmitis. All patients had undergone an uncomplicated 
phacoemulsification with IOL implantation two days earlier. 
There were 8  females and 6 males with a mean age of 
62.14 ± 8.08 years (range, 50–78 years). The demographic details, 
clinical features, management, and outcomes of all patients are 
listed in Table 1. While 9 patients presented with pain, redness, 
and diminution of vision on postoperative day 2, the rest 5 
were detected on active call back of the remaining patients. 
The BCVA at presentation ranged from light perception to 
20/80. Majority of the patients (78.6%) had BCVA worse than 
20/200. All patients had circumciliary congestion and corneal 
folds; hypopyon was present in 8  patients  (57.1%); fibrin 
over IOL surface was present in 7 patients (50%). None of the 
patients had corneal infiltrates. Media clarity was grade 3 or 
better in 10 patients (71.4%), whereas 4 patients (28.5%) had 
severe presentation with media clarity of grade 4–5. B‑scan 
ultrasonography showed dense vitreous echoes suggestive of 
exudates in these four patients. Almost 50% (2/4) of patients 
with severe presentation had co‑existent type  2 diabetes 
mellitus (DM) while only 10% (1/10) with mild presentation 
had DM.

Treatment
All patients were admitted indoors and were started on 
intravenous ciprofloxacin 200 mg twice daily. Topicals started 
empirically included moxifloxacin 0.5%, betamethasone 0.1% 
and atropine 1%. Systemic prednisolone in a dose of 1 mg/kg 
body weight was given to all patients after ruling out fungal 
infection on smears and under‑monitoring of blood sugars. 
The intravenous antibiotic was changed to intravenous 
ceftazidime the next day once the antibiotic susceptibility was 
available. Four patients with severe presentation underwent 
primary PPV with IOAB injection  [Fig.  1]. Intraoperatively, 
one patient (case 7) was noticed to have a cherry red spot and 
pale retina suggestive of central retinal artery occlusion [Fig. 2]. 
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This patient was an uncontrolled diabetic and had persistence 
of exudates after the initial core vitrectomy. A repeat complete 
vitrectomy with posterior vitreous detachment was done 
72 hours later. Despite this, the patient had persistent hypotony 
with serous choroidal and ultimately went into phthisis bulbi. 
Another patient  (case 8) required repeat IOAB following 

Figure  1: Severe presentation  (case 8). (a) Anterior segment 
photograph of left eye at presentation showing circumciliary congestion, 
corneal folds, hypopyon  (blue arrow) and fibrin on the intraocular 
lens surface. There was no view of the fundus. (b) Ultrasound B + A 
axial scan showing dense membranous echoes in the vitreous cavity 
suggestive of exudates with an attached retina. (c) Postoperative 
3‑week anterior segment photograph showing complete resolution of 
anterior segment inflammation. (d) Ultra‑wide field fundus photograph 
at 3 weeks showing a clear media

dc

ba

Figure  2: Severe presentation  (case 7). (a) Anterior segment 
photograph of the left eye at presentation showing circumciliary 
congestion and hypopyon (blue arrow). Fundus had a red glow. (b)
Intraoperative surgeon’s view after clearing the vitreous exudates 
showing the optic disc (yellow arrow) and whitening of the retina at the 
posterior pole (red arrow) with a cherry red spot indicative of central 
retinal artery occlusion. (c) Postoperative day 3 photograph showing 
persistence of yellow glow behind the lens. Patient was taken up for 
repeat vitrectomy. (d) Ultrasound B + A axial scan 1 week following 
the second vitrectomy showing 360° serous choroidals (yellow star) 
with a thickened retino‑choroid and clear vitreous cavity. This eye 
subsequently went into phthisis

dc

ba
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PPV, and had a favorable outcome. Both these patients had 
type 2 DM. One patient (case 9) who underwent primary PPV 
developed rhegmatogenous retinal detachment after resolution 
of endophthalmitis and underwent re‑PPV with encircling 
band and silicone oil tamponade. Remaining 10 patients with 
mild presentation underwent vitreous tap with injection of 
IOAB [Fig. 3]. Three out of these 10 patients underwent PPV 
with IOAB as a secondary intervention due to persistent 
inflammation after 48 hours.

Microbiological analysis
Out of 17 vitreous samples, Gram stain showed the presence 
of pus cells in 14  samples and a single morphotype of 
Gram‑negative bacilli in 12 samples. On culture, pure growth 
of non‑lactose fermenting bacteria was obtained after overnight 
incubation, all of which were identified as Pseudomonas 
stutzeri by MALDI‑TOF MS [Fig. 4]. Colonies obtained were 
dry in character (whole colonies got dried up after overnight 
incubation) which were oxidase positive. Cultures of remnants 
of drugs, used vials obtained from the primary surgeon were 
sterile after overnight incubation. Microscopy revealed no 
fungal elements, and the fungal cultures were sterile after 
three weeks of incubation. Antibiotic susceptibility pattern 
was similar in all the isolates as it was sensitive to all the drugs: 
amikacin, ceftazidime, cefepime, piperacillin‑tazobactam, 
imipenem, meropenem, gentamicin, levofloxacin, aztreonam, 
and tobramycin. Surveillance samples from the air conditioning 
system sent to a local laboratory by the primary surgeon 
reportedly grew Pseudomonas stutzeri though the same was not 
available for further analysis. Surveillance samples analyzed 
at our laboratory did not grow any significant organism. It 
should be noted that the samples provided to us were taken 
after an initial round of disinfection of the operation theater. 
PCR were done with specific primers for Pseudomonas stutzeri as 
per the protocol given by Cladera et al.[16] Primers used were 16S 
ribosomal DNA, internally transcribed spacer region 1 (ITS 1), 
gyrB and rpoD. The PCR for all the primers was positive for 
all the isolates of Pseudomonas stutzeri [Fig. 5]

Anatomical and visual outcomes
A total of 13  patients were available for determination 
of outcome at three months following presentation. One 
patient (case 13) who received IOAB left against medical advice 
and did not follow up later also. All eyes except one (92.3%) 
could be salvaged. The mean BCVA at the time of presentation 

Figure 3: Mild presentation (case 3). (a) Anterior segment photograph of the left eye at presentation showing circumciliary congestion, corneal 
folds, and fibrin on the lens surface. There was no hypopyon. (b) Anterior segment photograph 1 week following vitreous tap with intraocular 
antibiotics showing resolution of inflammation. (c) Ultra‑wide field fundus photograph 1‑week following presentation showing a clear media with 
few residual vitreous membranes

cba

Figure  4: Microbiology examination. (a) Microscopic examination 
showing presence of Gram‑negative bacilli. (b) Culture growth of 
Pseudomonas stutzeri on blood agar

b

a
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was logMAR 2.18 ± 0.85. The mean BCVA at last follow up 
improved to logMAR 0.71  ±  0.78. Eight patients  (61.5%) 
improved to 20/40 or better. Three patients (23.1%), including 
one who developed retinal detachment, did not improve 
beyond 20/200.

Discussion
Pseudomonas stutzeri is an aerobic, Gram‑negative bacterium. 
The organism is distributed in soil, manure, pond water, and 
sewage. It is widely prevalent in the hospital environment 
and is a rare opportunistic human pathogen. Isolation of 
this organism from ocular tissues is extremely rare and has 
been reported mainly in immunocompromised and elderly 
patients.[17] In this study, we report the first ever cluster 
outbreak of Pseudomonas stutzeri acute endophthalmitis 
following cataract surgery with IOL implantation in a single 
surgeon setting. Majority of the cases presented with corneal 
folds, hypopyon, and fibrin on the IOL surface. Lid edema 
and pain were conspicuously absent. More than 70% of the Ta
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Figure 5: Gel pictures of PCR for Pseudomonas stutzeri with specific 
primers (a) 16s DNA (b) rpoD (c) gyrB (d) ITS 1  (1‑12‑  isolates of 
Pseudomonas stutzeri obtained, NC‑ Negative control)
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patients had some view of the fundus at presentation and 
all of them fared well with treatment. The patients with poor 
fundus visualization and severe presentation were mostly 
those associated with systemic comorbidities like DM. Even 
in this sub‑group, only one patient lost vision while 75% had 
a favorable outcome.

Literature review identified only four isolated case reports 
of Pseudomonas stutzeri endophthalmitis following ocular 
surgery.[12–15] The details of these cases and comparison with our 
cluster are presented in Table 2. Three of these cases occurred 
following IOL implantation while one was secondary to an 
infected trabeculectomy bleb. The earliest presentation was at 
11 days following surgery whereas two cases occurred years after 
the initial surgical intervention. In contrast, all our cases showed 
signs of endophthalmitis only two days following the surgery, 
signifying acute presentation. We also identified one case with 
central retinal artery occlusion. All the previous reported cases 
had a severe presentation and 50% of them had an unfavorable 
outcome. In comparison, 71.4% of eyes had a mild presentation 
in our series and 92.3% of them could be salvaged.

Endophthalmitis secondary to Pseudomonas species are 
often associated with poor visual prognosis even with 
prompt initiation of treatment. Multi‑drug resistance is also 
commonly found in these organisms. [7‑11] In our series, the early 
identification of the organism using the rapid MALDI‑TOF 
MS technique and its rapid susceptibility using Vitek3 system 
played a major role in salvaging these eyes. We had the 
susceptibility results of the isolates within 24 hours, and this 
enabled the second batch of patients who presented the next 
day receiving only intravitreal ceftazidime as per the sensitivity 
profile. The organism identified in our series was sensitive to 
all the drugs tested and did not show any drug resistance. 
This could have been a major factor in the favorable outcome 
obtained in most of the cases. The infection caused by P. stutzeri 
is known to be more amenable to treatment than P. aeruginosa 
because of the superior antibiotic sensitivity profile.[18]

Outbreaks of endophthalmitis occurring secondary to 
Gram‑negative organisms are known to be exogenous in 
origin as these organisms are not normal commensals of 
conjunctiva or periocular skin. The various sources that have 
been identified as a source of outbreak are contaminated 
ophthalmic solutions like balanced salt solution, viscoelastic 
and trypan blue dye, internal tubing of phacoemulsification 
machine, phacoemulsification probe and irrigation aspiration 
cannulas.[7–11] However, none of the surveillance sample 
obtained in our study showed any growth on incubation. It is 
important to note that the surveillance samples provided to 
us were after fumigation and we did not have free access to 
the operation theater as these surgeries were performed at a 
satellite center attached to a private hospital.

Conclusion
In conclusion, management of cluster endophthalmitis involves 
a multidisciplinary teamwork between the referring primary 
surgeon, the treating ophthalmologist, and the microbiologist. 
Prompt identification of the causative organism and its 
sensitivity to available antibiotics aids the treatment. Our 
study provides insights into the clinical profile and outcomes 
in cluster endophthalmitis secondary to Pseudomonas stutzeri—a 
lesser‑known cause of intra‑ocular infections. Majority of the 

eyes had a mild presentation and could be salvaged with the 
prompt institution of treatment.
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