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Post-vitrectomy endophthalmitis complicated with 
orbital cellulitis treated with hyperbaric oxygen 
therapy
A case report
Yi-Ju Shen, MDa, Li-Ching Liu, MDa, I-Chia Liang, MD, PhDa,b,*

Abstract 
Rationale: Infectious endophthalmitis developed in silicone oil (SO)-filled eyes after pars plana vitrectomy is a very rare but serious 
complication. Hyperbaric oxygen therapy (HBOT) has been reported to be effective in few studies of infectious endophthalmitis 
and orbital cellulitis.

Patient concerns: This study reported a case of 71-year-old female with swelling of her left eye 1 week after pars plana 
vitrectomy and SO tamponade.

Diagnoses: Acute infectious endophthalmitis complicated with orbital cellulitis and compartment syndrome in a postvitrectomy 
SO-filled eye.

Interventions: Intravitreal injection of antibiotics and HBOT.

Outcomes: The severe inflammatory condition of soft tissue with compartment syndrome and elevated intraocular pressure 
which could not be controlled ameliorated markedly after initiation of HBOT.

Lessons: By taking advantages of the features of HBOT, it may be a good adjuvant treatment option for endophthalmitis cases 
along with antibiotics and surgical therapy.

Abbreviations: HBOT = hyperbaric oxygen therapy, SO = silicon oil.
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1. Introduction
Endophthalmitis is a serious intraocular infection that can occur 
after various eye surgeries, including vitrectomy, though it is rare 
and challenging to manage.[1–4] Advances in instrumentation and 
surgical techniques have reduced its incidence to between 0.02% 
and 0.13%.[5–9] It is even rarer in silicone oil (SO)-filled eyes, 
likely due to the antimicrobial properties of SO.[5,6,10] Treatment 
options for SO-filled post-vitrectomy endophthalmitis include 
intravitreal antibiotic injections alone or combined with surgi-
cal removal and reinjection of the SO.[5,6,11,12]

Hyperbaric oxygen therapy (HBOT) has been applied in 
ophthalmology[13] during these decades and has been reported 
to be effective in few studies of infectious endophthalmitis and 
orbital cellulitis.[14,15] Currently, no studies have reported the 
effects of HBOT in treating endophthalmitis with orbital cel-
lulitis in post-vitrectomy SO-filled eyes. Here, we present a rare 
case of endophthalmitis complicated by orbital cellulitis after 
vitrectomy with SO infusion, treated with intravitreal antibiot-
ics and HBOT.

2. Case report
Informed consent was obtained from the patient for publi-
cation of this case report details, Institutional Review Board 
approval was obtained, and the report follows the principles 
of the Declaration of Helsinki. This 71-year-old woman with 
no systemic disease history experienced swelling of her left 
eye, headache, and nausea 1 week after undergoing surgery 
for foveoschisis and macular hole retinal detachment, which 
included pars plana vitrectomy and SO tamponade. As shown 
in Figure 1, her ophthalmological condition was difficult to 
assess due to severe eyelid swelling, and her visual acuity was no 
light perception. Orbital CT confirmed endophthalmitis with 
severe periorbital inflammation. Suspected acute endophthal-
mitis with orbital cellulitis and orbital compartment syndrome, 
the patient underwent emergent canthotomy, cantholysis, sep-
tum opening, and anterior chamber tapping for decompres-
sion. Intravitreal injections of ceftazidime (2.25 mg/0.1 mL), 
vancomycin (1 mg/0.1 mL), and subconjunctival injections of 
vancomycin (1 mg/0.1 mL), ceftazidime (2.25 mg/0.1 mL), and 
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betamethason (0.4 mg/0.1 mL) were administered. Systemic 
antibiotics, including intravenous nemonoxacin (0.5g q24hr 
iv) and ceftazidime (2g q12hr iv), along with topical antibi-
otics (moxifloxacin eye drops 0.5% q2hr and tetracycline 
ointment 1% qid), were given. After 24 hours (Fig. 2), visual 
acuity remained no light perception, intraocular pressure was 
high (33.6 mm Hg), and swelling showed limited improvement. 
After ruling out contraindications and consulting with the 
patient and family, HBOT (2.5 ATA, 100 minutes daily) was 
promptly initiated. After 2 sessions, eyelid swelling improved 
significantly, and intraocular pressure dropped to 26.4 mm Hg 
(Fig. 3). Despite extensive infection tests, all cultures returned 
negative. The patient was discharged with improved visual 
acuity (light perception) and normalized intraocular pressure 
(10 mm Hg) after 10 courses of HBOT and continued antibiotic 
therapy (Fig. 4).

All the interventions were smoothly done according to the 
progress note and medical record. The patient deemed the ther-
apeutic plan appropriate and effective to relieve her symptoms, 
and the prognosis was acceptable.

3. Discussion
Postoperative endophthalmitis is rare in post-vitrectomy 
cases, especially in eyes with SO tamponade.[5,8] Additionally, 
the positive culture rate for post-vitrectomy endophthalmitis 

is very low,[5,9,16] with only a few reported cases.[12,17–23] This 
may be due to SO antimicrobial properties, including its 
bactericidal and fungistatic effects.[6,10] Possible mechanisms 
include nutritional deprivation, toxicity from impurities, 
and compartmentalization that limits pathogen activity.[24–27] 
Several cases of SO-filled endophthalmitis have been success-
fully treated with intravitreal antibiotics without removing 
the SO,[11,12] leveraging its protective properties. This may also 
explain why our case showed infection signs but no positive 
culture result.

HBOT delivers pure oxygen at increased pressure, creating 
hyperoxemia and hyperoxia, which have been widely used in 
clinical conditions such as decompression sickness and carbon 
monoxide poisoning. HBOT has also been shown to accelerate 
wound healing and provide antimicrobial effects.[28–30] It is partic-
ularly beneficial for tissues with poor perfusion, such as diabetic 
foot ulcers, compromised skin grafts, and crush injuries. HBOT 
promotes wound healing through vasoconstriction, enhanced 
angiogenesis, and collagen synthesis.[28] Vasoconstriction reduces 
tissue edema by lowering pressure on peripheral vessels, improv-
ing perfusion for nutrient transport and waste removal.[28,30] In 
addition, HBOT promotes vessel growth, which speeds up tissue 
repair. Angiogenesis in HBOT patients is marked by increased 
levels of factors such as endothelial growth factor, vascular endo-
thelial growth factor, hypoxia-inducible factor 1-alpha, platelet- 
derived growth factor, fibroblast growth factor-2, and others like 

Figure 1.  Initial presentation: (A) Severe eyelid swelling and firmness, preventing the eye from opening. (B–D) Axial, coronal, and sagittal CT scans show signif-
icant proptosis, hyperdensity in the vitreous and intraorbital fat stranding.

Figure 2.  One day post-decompression: (A) Lagophthalmos with firm, swollen, and bruised eyelids. (B) Slit-lamp exam shows corneal edema and a hazy 
anterior chamber.
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nitric oxide.[28,30,31] The expression of the nuclear factor eryth-
roid 2-related factor-2 gene, which regulates growth-promoting, 
antioxidant, and detoxifying enzymes, is also upregulated, fur-
ther enhancing the healing process.[32] Case reports have shown 
HBOT efficacy in wound healing and reducing inflammation in 
conditions like pseudomonas endophthalmitis and orbital celluli-
tis,[14] as well as its bactericidal effects in orbital necrotizing fasci-
itis.[33] HBOT antimicrobial effects are both direct, via oxidative 
stress, and indirect, through immunomodulation.[34] Reactive 
oxygen species generated during HBOT inhibit anaerobic infec-
tions, as many pathogens lack antioxidant defenses like superox-
ide dismutase. Reactive oxygen species also cause cytotoxicity by 
damaging deoxyribonucleic acid, ribonucleic acid, proteins, and 
lipids, disrupting cell membranes, and interfering with protein 
functions.[29] HBOT is often used alongside antibiotics, with a 
synergistic effect reported for certain antibiotics like β-lactams, 
quinolones, and aminoglycosides against aerobic organisms. 
Reoxygenation of infected tissues restores bacterial aerobic 
metabolism, improving the efficacy of these antibiotics.[28,35] 
HBOT immunomodulatory effects include reducing inflamma-
tion by downregulating pro-inflammatory cytokines, promot-
ing apoptosis of neutrophils and lymphocytes, and enhancing 
phagocytosis and neutrophil mobility via nitric oxide.[29,30] These 
properties allow HBOT to target both aerobic and anaerobic 
pathogens, making it particularly useful in low culture rate infec-
tions like ours. In this case, the significant improvement in soft 
tissue likely resulted from the combined effects of decompres-
sion, immunomodulation, and HBOT antimicrobial properties. 

The strengths of this case report that there is no previous paper 
discussed about the advantages of HBOT in case of endophthal-
mitis with orbital cellulitis in post-vitrectomy SO-filled eyes. The 
limitations of this case report refer to the impossibility of estab-
lishing a cause–effect relationship, the retrospective study design, 
and the focus on an unusual case.

4. Conclusion
Infectious endophthalmitis in SO-filled eyes after pars plana vit-
rectomy is a rare but serious complication, with few reported 
cases. Concurrent severe periorbital cellulitis is even rarer. 
Negative culture results are common due to SO antimicrobial 
properties. HBOT, combined with antibiotics and surgery, could 
be a valuable adjuvant treatment for such cases.
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Figure 3.  After 2 sessions of hyperbaric oxygen therapy: (A) Soft tissue swelling improved, with softer eyelids. (B) Slit-lamp exam shows reduced corneal edema 
and a clearer anterior chamber.

Figure 4.  After 10 sessions of hyperbaric oxygen therapy: (A) Significant reduction in swelling. (B) Slit-lamp exam reveals a much clearer cornea and anterior 
chamber.



4

Shen et al.  •  Medicine (2025) 104:14� Medicine

Visualization: Yi-Ju Shen.
Writing – original draft: Yi-Ju Shen.
Writing – review & editing: I-Chia Liang.

References
	 [1]	 Vaziri K, Schwartz SG, Kishor K, Flynn HW Jr. Endophthalmitis: state 

of the art. Clin Ophthalmol. 2015;9:95–108.
	 [2]	 Sheu SJ. Endophthalmitis. Korean J Ophthalmol. 2017;31:283–9.
	 [3]	 Forster RK, Abbott RL, Gelender H. Management of infectious 

endophthalmitis. Ophthalmology. 1980;87:313–9.
	 [4]	 Puliafito CA, Baker AS, Haaf J, Foster CS. Infectious endophthalmitis. 

Review of 36 cases. Ophthalmology. 1982;89:921–9.
	 [5]	 Ting MYL, Kim SE, Anguita R. Endophthalmitis in silicone oil-filled 

eyes. Antibiotics (Basel). 2023;12:736.
	 [6]	 Sinisi F, Della Santina M, Loiudice P, Figus M, Casini G. The role of sil-

icone oil in the surgical management of endophthalmitis: a systematic 
review. J Clin Med. 2022;11:5445.

	 [7]	 Shah RE, Gupta O. The microsurgical safety task force: guidelines 
for minimizing endophthalmitis with vitrectomy surgery. Curr Opin 
Ophthalmol. 2012;23:189–94.

	 [8]	 Wu L, Berrocal MH, Arevalo JF, et al. Endophthalmitis after pars plana 
vitrectomy: results of the Pan American Collaborative Retina Study 
Group. Retina. 2011;31:673–8.

	 [9]	 Oshima Y, Kadonosono K, Yamaji H, et al; Japan Microincision 
Vitrectomy Surgery Study Group. Multicenter survey with a systematic 
overview of acute-onset endophthalmitis after transconjunctival micro-
incision vitrectomy surgery. Am J Ophthalmol. 2010;150:716–25.e1.

	[10]	 Dave VP, Joseph J, Jayabhasker P, Pappuru RR, Pathengay A, Das T. 
Does ophthalmic-grade silicone oil possess antimicrobial properties? J 
Ophthalmic Inflamm Infect. 2019;9:20.

	[11]	 Zimmer-Galler IE, Santos A, Haller JA, Campochiaro PA. Management 
of endophthalmitis in a silicone oil-filled eye. Retina. 1997;17:507–9.

	[12]	 Steinmetz RL, Vyas S, Ashmore E, Brooks HL. Acute-onset postopera-
tive endophthalmitis in silicone oil–filled eyes managed with intravit-
real antibiotics alone. J Vitreoretin Dis. 2018;2:107–10.

	[13]	 Micun Z, Dobrzynska W, Sieskiewicz M, et al. Hyperbaric oxygen ther-
apy in ophthalmology: a narrative review. J Clin Med. 2023;13:29.

	[14]	 Uyanik I, Topcu H, Cabuk KS, Efe AC, Ulas MG. Treatment of tis-
sue necrosis with hyperbaric oxygen therapy in a patient with pseu-
domonas endophthalmitis and orbital cellulitis: a case report. Rom J 
Ophthalmol. 2023;67:191–4.

	[15]	 Ayata A, Uzun G, Unal M, Yildiz S, Bilge AH. Does hyperbaric oxy-
gen therapy improve outcome in bacterial endophthalmitis? Med 
Hypotheses. 2008;71:470–1.

	[16]	 Bhende M, Raman R, Jain M, et al; Sankara Nethralaya Vitreoretinal 
Study Group (SNVR-Study Group). Incidence, microbiology, and out-
comes of endophthalmitis after 111,876 pars plana vitrectomies at a 
single, tertiary eye care hospital. PLoS One. 2018;13:e0191173.

	[17]	 Al Taisan AA, Semidey VA. Culture-positive acute postvitrectomy 
endophthalmitis in a silicone oil–filled eye. Retin Cases Brief Rep. 
2022;16:622–4.

	[18]	 Yan HC, Wang ZL, Yu WZ, et al. Endophthalmitis in silicone oil-filled 
eye: a case report. World J Clin Cases. 2024;12:163–8.

	[19]	 Dogra M, Bhutani G, Gupta V. Mucormycosis endophthalmitis in a 
silicone oil-filled eye of an immunocompetent patient. Ocul Immunol 
Inflamm. 2019;27:1293–5.

	[20]	 Goel N, Bhambhwani V, Ghosh B. Multidrug-resistant Pseudomonas 
aeruginosa endophthalmitis in a silicone oil-filled eye treated with 
piperacillin/tazobactam: report of a case and review of literature. Int 
Ophthalmol. 2015;35:599–602.

	[21]	 Okonkwo ON, Hassan AO, Oderinlo O, Gyasi ME. Burkholderia 
cepacia, a cause of post pars plana vitrectomy silicone oil related 
endophthalmitis: clinico-pathological presentation and outcome of 
management. Int J Retina Vitreous. 2018;4:35.

	[22]	 Sborgia L, Albano V, Sborgia G, Boscia F, Alessio G. Citrobacter koseri: 
a cause of silicone oil related endophthalmitis after post pars plana 
vitrectomy. Case Rep Ophthalmol Med. 2023;2023:3494521.

	[23]	 Xiao JY, Chen D, Liu WJ, Min HY. Endophthalmitis caused by mixed 
infections in silicone oil-filled eye: one case report. Zhongguo Yi Xue 
Ke Xue Yuan Xue Bao. 2021;43:659–62.

	[24]	 Özdamar A, Aras C, Ozturk R, Akin E, Karacorlu M, Ercikan C. In 
vitro antimicrobial activity of silicone oil against endophthalmitis- 
causing agents. Retina. 1999;19:122–6.

	[25]	 Arici C, Aras C, Tokman HB, Torun MM. An in vitro experimental 
study on the antimicrobial activity of silicone oil against anaerobic bac-
teria. Ocul Immunol Inflamm. 2016;24:173–7.

	[26]	 Chrapek O, Vecerova R, Koukalova D, et al. The in vitro antimicrobial 
activity of silicone oils used in ophthalmic surgery. Biomed Pap Med 
Fac Univ Palacky Olomouc Czech Repub. 2012;156:7–13.

	[27]	 Adams F, Romero IL, Silva CB, Manzano RP. Evaluation of silicon oil 
on bacterial growth. Arq Bras Oftalmol. 2012;75:89–91.

	[28]	 Bhutani S, Vishwanath G. Hyperbaric oxygen and wound healing. 
Indian J Plast Surg. 2012;45:316–24.

	[29]	 Memar MY, Yekani M, Alizadeh N, Baghi HB. Hyperbaric oxygen 
therapy: antimicrobial mechanisms and clinical application for infec-
tions. Biomed Pharmacother. 2019;109:440–7.

	[30]	 Ortega MA, Fraile-Martinez O, Garcia-Montero C, et al. A general 
overview on the hyperbaric oxygen therapy: applications, mechanisms 
and translational opportunities. Medicina (Kaunas). 2021;57:864.

	[31]	 Yamamoto N, Oyaizu T, Enomoto M, et al. VEGF and bFGF induction 
by nitric oxide is associated with hyperbaric oxygen-induced angiogen-
esis and muscle regeneration. Sci Rep. 2020;10:2744.

	[32]	 Dhamodharan U, Karan A, Sireesh D, et al. Tissue-specific role of Nrf2 
in the treatment of diabetic foot ulcers during hyperbaric oxygen ther-
apy. Free Radic Biol Med. 2019;138:53–62.

	[33]	 Singam NV, Rusia D, Prakash R. An eye popping case of orbital necro-
tizing fasciitis treated with antibiotics, surgery, and hyperbaric oxygen 
therapy. Am J Case Rep. 2017;18:329–33.

	[34]	 Kadam S, Shai S, Shahane A, Kaushik KS. Recent advances in non- 
conventional antimicrobial approaches for chronic wound biofilms: 
have we found the ‘chink in the armor’? Biomedicines. 2019;7:35.

	[35]	 Kolpen M, Mousavi N, Sams T, et al. Reinforcement of the bactericidal 
effect of ciprofloxacin on Pseudomonas aeruginosa biofilm by hyper-
baric oxygen treatment. Int J Antimicrob Agents. 2016;47:163–7.


