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Abstract 

Over the past 20 years, scattered reports have emerged about a low virulence, gram negative bacillus, Sphingomonas 
paucimobilis, causing unpredictable clinical presentations of endophthalmitis. Previous reports have characterised 
the organism as being resistant to aggressive treatment and prone to recurrence up to several months later, with few 
warning signs of any residual infection. We report a case of a 75 year-old male who returned 10 days after a left eye 
cataract surgery with an atypical, indolent endophthalmitis. He was treated with broad-spectrum intravitreal antibiot-
ics and vitrectomy, and despite initial improvement, the patient suffered a recurrence after 2 weeks, necessitating suc-
cessive rounds of intravitreal antibiotics. While our patient was able to achieve an excellent final visual acuity of 6/9, 
there are several cases in the literature reporting similar cases with much worse visual outcomes. Further research is 
required to elucidate early warning signs that may indicate a recurrence of S. paucimobilis infection, and the underly-
ing mechanism by which it is resistant to standard endophthalmitis therapy. Alongside this case, we review and sum-
marise the literature on postoperative endophthalmitis involving this organism.

Introduction
Postoperative endophthalmitis is a rare complication of 
intraocular surgeries that often culminates in devastating 
visual outcomes for patients [1]. The identification and 
investigation of potential causative pathogens is crucial 
in predicting the clinical course of the disease and ulti-
mately, the best approach to treatment. Among these 
causative agents, studies have reported that infections 

with gram negative organisms are often associated with 
far poorer visual outcomes [2, 3] .

One such gram-negative organism, Sphingomonas 
paucimobilis, has received relatively sparse coverage, 
with fewer than 10 total case reports in the last 15 years 
that implicate the organism in a postoperative endoph-
thalmitis [4]. Known for its low virulence, the organism 
is more often seen in infections of the immunocompro-
mised, although, cases have also been reported in healthy 
hosts. While some authors report rapid resolution of 
symptoms and return to baseline visual acuity with 
appropriate treatment, the organism has also been char-
acterised as a non-responder to aggressive surgical and 
medical management and thus warrants further research 
[4]. Here, we report a case of delayed acute onset of post-
operative endophthalmitis involving S. paucimobilis that 
recurred despite aggressive treatment. Given the varied 
clinical courses within these cases, and a lack of literature 
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that ties all these different presentations of postoperative 
S. paucimobilis endophthalmitis together, we also pro-
vide a review of the literature on this topic.

Case report
A 75-year-old man presented to the emergency depart-
ment 10 days after a routine cataract extraction and 
implantation of a posterior chamber intraocular lens 
(IOL) in the left eye, complaining of increased floaters 
and painless cloudy vision. Postoperative reviews were 
unremarkable and there were no complications requir-
ing additional procedures or reoperation. There were 
no symptoms or concerns even at day 7 post-op when 
the patient returned to have cataract surgery in his 
right eye. Review of the patient’s medical history was 
unremarkable with no reported ocular history outside 
of the aforementioned cataract surgeries. He was not 
immunocompromised.

On initial examination, best corrected visual acuity 
(BCVA) was 6/9 in the right eye and counting fingers 
in the left eye. Intraocular pressure (IOP) was 15mmHg 
in both eyes. Anterior segment examination of the left 
eye revealed only very mild conjunctival injection, cor-
neal oedema with mild Descemet membrane folds, 

2 + anterior chamber cells and a central clear IOL. In the 
posterior segment, there was extensive vitritis mainly 
centrally and inferiorly with small focal areas of retinal 
vasculitis/pallor inferiorly (Fig. 1). Examination and fun-
dal imaging of the right eye was normal (Fig. 2). Despite 
appearing indolent on examination, the patient’s progres-
sively deteriorating visual acuity was a strong indication 
to proceed with vitrectomy and intravitreal injection of 
vancomycin and ceftazidime. The procedure was com-
pleted without complication and samples of vitreous 
humour obtained from the vitrectomy were sent for 
microscopy, culture, and sensitivities (MCS).

Day 1 post vitrectomy, the patient’s BCVA in the left 
eye improved to 6/18 − 1 and the patient reported no 
post operative pain. Provisional MCS results were posi-
tive for leucocytes and gram-negative bacilli with cul-
tures pending.

One week after the operation, the patient’s BCVA in 
the left eye improved to 6/12. Examination revealed 
1 + cells in the anterior chamber, an improving view 
into the posterior segment with mild residual vitritis 
and an attached retina. It was at this stage that cul-
ture isolated Sphingomonas paucimobilis, which was 
sensitive to, ciprofloxacin, cotrimoxazole, ceftazidime, 

Fig. 1 Optos photo of left eye on day of presentation and vitrectomy
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meropenem and piperacillin-tazobactam and resist-
ant to gentamicin and tobramycin. Given the patient’s 
improvement, they were advised to return in 1 week for 
ongoing review.

At the 2 weeks follow up, the patient reported redness 
and intermittent watery discharge from the left eye. 
Left eye BCVA had once again deteriorated to count-
ing fingers. Examination showed a 1 mm hypopyon and 
dilated fundus exam showed recurrence of the severe 
vitritis (Fig.  3). The patient reported no issues in the 
right eye with examination in the right eye continu-
ing to be unremarkable. Given the recurrence of the 
patient’s endophthalmitis, intravitreal injection of cef-
tazidime was repeated.

At the 3-week mark, the patient’s vision had recov-
ered again to 6/12 in the left eye and examina-
tion revealed 0.5 + anterior chamber cells only and 
improving vitritis. The patient received a final dose of 
intravitreal ceftazidime and in subsequent follow up 
appointments over the next month saw complete reso-
lution of the disease. The final uncorrected visual acu-
ity in the left eye was 6/9, with examination revealing a 
quiet anterior chamber and only mild residual haze in 
the posterior segment (Fig. 4).

Discussion
Postoperative endophthalmitis is a rare yet clinically sig-
nificant disease entity that has been extensively studied in 
the literature [5]. Amongst all cases of endophthalmitis, 
cases with gram negative involvement are far less preva-
lent than their gram-positive counterparts, yet they are 
often associated with worse prognoses and poorer visual 
outcomes [2]. To the best of our knowledge, there have 
been less than 10 confirmed reports of endophthalmitis 
caused by Sphingomonas paucimobilis to date.

First isolated from human specimens in 1977, Sphin-
gomonas paucimobilis has traditionally been described 
in the literature as an opportunistic pathogen, typically 
associated with cases of meningitis, peritonitis, and sep-
ticaemia in the immunocompromised [6, 7]. It’s involve-
ment in ophthalmic disease has been limited further 
still, with only a few scattered case reports since 2006, 
describing a mix of endophthalmitis and infectious kera-
titis [4].

Despite being found widely in the hospital setting, in 
places such as water distribution systems, respiratory 
therapy equipment and as a commensal organism in the 
conjunctival sac, its low virulence has often led to it being 
regarded as a clinically unimportant entity [7, 8]. This low 

Fig. 2 Optos photo of right eye on day of presentation
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Fig. 3 Optos photo of left eye at time of recurrence of endophthalmitis

Fig. 4 Optos photo of left eye 2 months after initial presentation
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virulence is suspected to be the underlying mechanism 
by which patients develop an indolent endophthalmitis 
that often delays presentation, and how patients can have 
recurrence that occurs several months after treatment 
[9]. Somewhat paradoxically however, there are also cases 
reported of fulminant endophthalmitis occurring within 
days of surgery that are resistant to treatment and result 
in extremely poor visual outcomes [4, 10].

The first case of S. paucimobilis associated endophthal-
mitis was described by Adams et al. in 2006. Their patient 
initially re-presented with endophthalmitis within 24  h 
of the surgery and was successfully cleared after 3 weeks 
with aggressive antibiotics and vitrectomy. Despite 
this, the patient seemingly suffered a recurrence of her 
endophthalmitis with the same organism 7 months after 
her initial complication [9]. Kelkar et al. also reported a 
case with rapid onset, where the patient presented with 
symptomatic endophthalmitis the day after the surgery 
but provide no further details in their study [11]. Seo 
et al. on the other hand, presented a case of delayed post 
operative endophthalmitis, occurring acutely 3 months 
after the initial cataract surgery. This case responded well 
to vitrectomy and antibiotics with no further recurrence 
[12]. Likewise, Mitra et al. reported a case who developed 
delayed endophthalmitis 1 month after his surgery, who 
saw complete resolution of his disease with vitrectomy 
and an intense antibiotics regimen [13]. Another case has 
been reported in China, although, the findings remain 
untranslated [14].

While previous studies have noted some degree of 
resistance to antibiotics and surgical treatment, Agarwal 
et  al. have reported a case of fulminant S. paucimobilis 

associated endophthalmitis that was completely non-
responsive to three rounds of intravitreal antibiotics 
and vitrectomies. Despite confirming sensitivity to the 
intravitreal ceftazidime and gentamycin, as well as oral 
coverage with fortified gentamycin and trimethoprim-
sulfamethoxazole, the disease continued to progress and 
eventually culminated in a visual acuity of no perception 
of light in the affected eye and phthisis bulbi [4]. Simi-
larly, Garrido et  al. observed a case with rapidly evolv-
ing disease in a previously immunosuppressed patient. 
The patient presented 48 h postoperatively with a severe 
endophthalmitis that continued to progress despite max-
imal medical therapy, leading to eventual evisceration of 
the affected eye [10].

In our case, we observed a rare gram-negative bacte-
rium causing an atypical presentation of endophthal-
mitis that delayed treatment, and also, a recurrence of 
disease despite aggressive sensitivity-confirmed antibi-
otics and vitrectomy. To the best of our knowledge, this 
atypical presentation of early S. paucimobilis endoph-
thalmitis with equivocal findings in a white and pain-
less eye, has yet to be described in the literature and is 
likely due to the low virulence of the organism. Further 
research into the early warning signs of this rare disease 
will assist in earlier identification and prompt initiation 
of treatment, likely leading to better visual outcomes.

While our patient was fortunate enough to have 
achieved a very good visual outcome in the end, there 
are multiple cases of ophthalmic infections with S. pauci-
mobilis in the literature, where recurrence or resist-
ance to treatment has led to dismal final visual acuity 
or sometimes even evisceration [4, 10]. Resistance of S. 

Table 1 Cases of postoperative endophthalmitis caused by Sphingomonas paucimobilis 

Author, year Age, sex Time to presentation Recurrence Treatment Initial VA Outcome

Adams, 2006 [9] 73, female < 24 h post op 7 months post 
initial endophthal-
mitis

Vitrectomy and posterior capsul-
otomy; intravitreal ceftazidime, van-
comycin and dexamethasone; oral 
ciprofloxacin, topical prednisolone, 
chloramphenicol and gentamicin

Final BCVA 6/6

Seo, 2008 [12] 62, male 3 months post op Nil Vitrectomy, lens removal, intravitreal 
ceftazidime

Final BCVA 20/300

Garrido, 2014 [10] 67, female Day 3 post op Nil Intravitreal vancomycin and cef-
tazidime; topical dexamethasone; 
intravenous ceftazidime

Evisceration

Huang, 2015 [14]

Kelkar, 2016 [11] - Day 1 post op - - Final BCVA 20/200

Mitra, 2018 [13] 16, male 1 month post op Nil Intravitreal vancomycin, ceftazidime 
and dexamethasone; oral cipro-
floxacin; topical moxifloxacin and 
prednisolone

Final BCVA 20/60

Agarwal, 2019 [4] 17, male Day 2 post op Nil 3x vitrectomies; 3x courses of cef-
tazidime and gentamycin

Non-responsive to 
treatment, phthisis 
bulbi, NPL
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paucimobilis to sensitivity-confirmed antibiotics is a 
common theme, with the degree of resistance ranging 
from slowed resolution of disease to seemingly complete 
non-responsiveness [4, 9, 12, 15, 16]. It has been posited 
that the underlying mechanism for this resistance is that 
the organism behaves differently in  vitro as compared 
to in vivo, although this has yet to be confirmed [9]. The 
mechanism by which the organism is also seemingly 
resistant to surgical washout is also currently unknown. 
Nonetheless, this only further emphasizes the impor-
tance of elucidating a method for obtaining accurate anti-
microbial sensitivity data Table 1.

In conclusion, our case report and literature review 
highlights the unpredictable manner in which S. pauci-
mobilis endophthalmitis may initially present and behave 
throughout its clinical course. Given the lack of early 
clinical signs of residual infection, ophthalmologists 
may wish to consider more frequent and longer review 
windows for operations that are complicated by a con-
firmed S. paucimobilis infection. Further investigation 
is required to determine a method by which the organ-
ism’s in  vivo sensitivities can be confirmed, or failing 
that, countermeasures developed against its resistance to 
standard endophthalmitis treatment.
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