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Abstract

Background: Postvitrectomy endophthalmitis is a rare and serious complication following vitreoretinal surgeries.
Morganella morganii, an emerging gram-negative, facultative anaerobic rod, is related to severe nosocomial infec-
tions in various organs and thus has gained importance in recent decades. Morganella morganii infection following
intraocular surgery is rarely reported.

Case presentation: \We report an immunocompetent patient with Morganella morganii-related endophthalmitis
after vitrectomy for retinal detachment who presented with hand motion visual acuity, hypopyon and a unique
retrolental exudative membrane. Initially, the patient was unresponsive to empirical intravitreal ceftazidime and
vancomycin but recovered with vision preservation (20/63) after surgical removal of the membrane and silicone oil
tamponade.

Conclusions: Morganella morganii intraocular infection is often devastating, likely due to its high multidrug-resist-
ance rate via intrinsic B-lactamase production, multiple acquired traits related to additional genetic mechanisms, and
fimbrial adhesion, urease production, and type Il secretion system-associated biofilm formation. The above char-
acteristics of M. morganii may lead to an inadequate response to empirical intravitreal antibiotics, and early surgical
intervention should be considered.

Keywords: Postoperative endophthalmitis, Morganella morganii, Retrolental exudative membrane, Vitrectomy,
Silicone oil

Background

Postoperative endophthalmitis is a rare complication,
with an estimated incidence of 0.05% [1]. Following the
development of microincision vitrectomy surgery, the
average incidence of postoperative endophthalmitis was
reported to be 0.03-0.11% [1]. Most of the causative
pathogens of postoperative endophthalmitis are gram-
positive bacteria (45.9-97%), including Staphylococcus
aureus and coagulase-negative staphylococci [2, 3]. As
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a gram-negative facultative anaerobic rod, Morganella
morganii is associated with multi-drug resistance and
high morbidity and mortality, especially in immuno-
compromised patients and neonates [4, 5]. However, M.
morganii has rarely been reported as a cause of infec-
tious ocular disease. Visual outcomes associated with this
pathogen have generally been poor [6—10].

Here, we report a case of postvitrectomy endophthal-
mitis caused by M. morganii, which had a unique pres-
entation of a retrolental exudative membrane. Early
vitrectomy with membrane removal and silicone oil
tamponade controlled the infection and preserved the
vision of the patient. The purpose of this case report is
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to highlight the role of early surgical intervention in such
conditions related to rare pathogens.

Case presentation

A 48-year-old man with chronic hepatitis B had a history
of self-limited idiopathic intermediate uveitis in the left
eye and high myopia in both eyes. He visited our clinic
due to rhegmatogenous retinal detachment in the left
eye and underwent segmental scleral buckling. His vision
recovered to 20/25 after the operation, with good reat-
tachment of the retina.

Six months later, he presented to our clinic with pro-
gressive visual field defects in the left eye. Best-corrected
visual acuity was 20/25 in the left eye, and observations
under slit-lamp biomicroscopy were unremarkable.
Dilated fundus examination revealed a redetachment of
the retina and a reopening of the previous retinal break.
Recurrent rhegmatogenous retinal detachment was diag-
nosed, and the patient underwent standard three-port
23-gauge pars plana vitrectomy to reattach the retina.
During the operation, triamcinolone acetonide (Tai Yu
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Chemical & Pharmaceutical Co., Hsinchu, Taiwan) was
used to assist in the visualization of the vitreous and
was washed out during the surgery. The operation went
smoothly, and 10% C,;F; was injected for vitreous tam-
ponade. Postoperatively, the patient was asked to main-
tain prone positioning for 2 weeks and was prescribed
1% prednisolone eyedrops (Alcon Research., Texas, USA)
four times per day, along with 1% atropine and dexa-
methasone 4 tobramycin ointment (Tobradex, Alcon,
Puurs, Belgium) twice per day.

On postoperative day 2, whitish deposits and mem-
brane-like exudate over the posterior lens surface were
noted. The patient had no discomfort. Hourly 0.5% levo-
floxacin eyedrops (Cravit, Santen Pharmaceutical Co.,
Osaka, Japan) were prescribed. On postoperative day
3, the patient began to complain of tenderness over the
periorbital area, and visual acuity dropped to hand move-
ment. The patient’s intraocular pressure was 14 mmHg.
Slit-lamp examination showed congested conjunctiva,
corneal edema and 1-+cell and flare in the anterior
chamber with a 2 mm hypopyon (Fig. 1A). The fundus

positioning

Fig. 1 A External eye photograph shows an inflamed eye with hypopyon in the anterior chamber. B During rescue vitrectomy, a dense retrolental
membrane was identified. Arrowheads mark the margin of the remaining membrane during removal. C The fundus could be examined after the
removal of the exudative membrane, which showed diffuse retinitis. D The macula was mostly spared, likely due to gas tamponade and prone
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was obscured. Ocular ultrasonography showed intravit-
real gas without obvious vitreous opacity. Postoperative
endophthalmitis was suspected based on the clinical
presentation. Intravitreal empirical antibiotics with cef-
tazidime 2 mg/0.05 ml (China Chemical & Pharmaceu-
tical Co., Tainan, Taiwan) and vancomycin 1 mg/0.05 ml
(Sandoz, Gentle Pharma Co., Yunlin, Taiwan) were
injected, and vitreous fluid samples were sent for micro-
organism culture. In addition, the results of laboratory
work-ups, including complete blood and biochemis-
try panels; a lipid profile; urinalysis; glycohemoglobin,
human leukocyte antigen-B27, antinuclear antibody,
angiotensin converting enzyme, human immunodefi-
ciency virus antigen and antibody level tests; and syphilis
tests, were all unremarkable.

On postoperative day 4, there was no clear resolution of
the symptoms, and a prominent anterior chamber reac-
tion and vitreous opacity persisted. On postoperative day
5, vitreous fluid culture yielded moderate growth of Mor-
ganella morganii, leading to a decision to perform vitrec-
tomy on the same day. During surgery, a dense retrolental
membrane was noted, and we were able to remove the
membrane with a vitrectomy probe without damag-
ing the lens (Fig. 1B). The fundus was then examined in
detail, which revealed diffuse patchy intraretinal hemor-
rhages that spared the macula (Fig. 1C, D). There was no
retinal redetachment or retinal necrosis. Intravitreal cef-
tazidime 1 mg/0.05 ml and triamcinolone 0.1 mg/0.1 ml
were administered, and silicone oil was injected as an
inert medium to prevent pathogen growth. A subsequent
drug sensitivity test showed that the pathogen was resist-
ant to cefazolin and cefuroxime but was sensitive to 3rd-
and 4th-generation cephalosporins and ciprofloxacin.

After vitrectomy, the ocular infection gradually sub-
sided over 1 week. Silicone oil was removed 5 months
later, and the retina remained attached. Despite the for-
mation of posterior subcapsular cataracts, the patient’s
vision recovered to 20/63.

Discussion and conclusions

Risk factors for the development of postvitrectomy
endophthalmitis include immunosuppressed status,
diabetes mellitus, preoperative or perioperative use of
steroids, nonsilicone oil-filled eyes, and sutureless scle-
rotomies [1, 3, 11-13]. Ninety-one percent of cases of
postvitrectomy endophthalmitis development occurred
in the first 5 postoperative days, and the most common
sign was hypopyon [11]. Intravitreal antibiotic injection
is the first-line treatment for postvitrectomy endophthal-
mitis, but the adoption of early vitrectomy to improve
visual outcomes has been explored in recent studies [2,
14].
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The visual outcome of postvitrectomy endophthalmitis
is variable but is generally poor in most cases [1, 3, 11,
12]. Gram-negative organism infections are relatively
rare following ocular surgery, especially following vitreo-
retinal surgeries (0-15.3%) [3, 12]. Nevertheless, gram-
negative bacteria may cause extensive damage to ocular
tissues due to the highly virulent toxins and proteolytic
enzymes these organisms produce [2, 11].

Morganella morganii, a gram-negative, facultative
anaerobic rod of the Enterobacteriaceae family, can be
found in the natural environment and can colonize the
human, mammalian, or reptile gastrointestinal tract. The
pathogen was initially found to cause mild summer diar-
rhea; before the 1990s, there were only scattered case
reports of M. morganii-related infections. In recent dec-
ades, cases have increasingly been reported, and it was
demonstrated that the pathogen can further cause severe
nosocomial infections, including sepsis and hepatobil-
iary, urinary tract, and wound infections [4, 5, 15, 16]. In
a 6-year study in a tertiary hospital, M. morganii ranked
as the ninth most common pathogen (1.5%) among all
gram-negative nosocomial infections [15]. Furthermore,
in a recent study in Taiwan, 46.2% of nosocomial M. mor-
ganii infections in the intensive care unit were resistant
to imipenem [17]. In a multicenter study of 73 medical
centers from 37 countries, M. morganii showed 100%
resistance to ceftazidime but 50% sensitivity to cipro-
floxacin and 66.7% sensitivity to levofloxacin isolated
from intraabdominal infection [16]. The high rate of
drug resistance develops due to the pathogen’s intrinsic
inducible AmpC p-lactamase production and multiple
acquired traits related to additional genetic mechanisms,
such as horizontal gene transfer from other pathogens,
ultimately leading to extended-spectrum [-lactamase
(ESBL)-producing and other novel resistant strains of M.
morganii [4, 5, 16]. Due to the high morbidity and mor-
tality and a broad spectrum of pathogenicity in various
organs, M. morganii-related infection has gained increas-
ing clinical importance [4, 5, 15].

Ocular infection caused by M. morganii is rare [4]. In
the literature, only ten M. morganii-related endophthal-
mitis cases have been reported in the past 30 years [4, 5,
18, 19]. Cases with details reported in the literature are
listed in Table 1. Among these cases, two occurred after
cataract surgery [6, 7], one after trabeculectomy [10],
and one presented with endogenous endophthalmitis [9].
Only one case developed after vitrectomy for epiretinal
membrane peeling, with an unfavorable outcome in hand
motion visual acuity under intravitreal antibiotic treat-
ment [8]. The prognosis of M. morganii endophthalmitis
is poor, with final visual acuity ranging from no light per-
ception to hand motion [6-10].
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The current patient presented with hypopyon along
with a dense retrolental exudative membrane two days
after vitrectomy. The formation of the retrolental mem-
brane might be explained by inflammatory debris deposi-
tion, along with M. morganii’s traits of fimbrial adhesion,
urease production, and type III secretion system-associ-
ated biofilm formation [4, 15], which has been reported
in postimplantation osteomyelitis patients [20]. We
speculate that gas tamponade with prone positioning
after surgery limited the extent of bacterial spread in our
patient and likely led to the accumulation of bacteria and
the formation of an exudative membrane in the retrolen-
tal space.

The timing and effectiveness of vitrectomy for post-
operative endophthalmitis according to the presenting
visual acuity have long been discussed. With the devel-
opment of wide-angle viewing systems and microincision
surgical instruments, early intervention with improved
visual outcomes has been noted in recent studies [2, 14].
Furthermore, biofilm formation by bacteria can lead
to segregation of the vitreous cavity and has been pro-
posed as an important reason for unresponsiveness to
intravitreal antibiotic injections [2]. If no improvement
is observed 48 hours after empirical antibiotic intravit-
real injection, prompt vitrectomy is recommended [2].
This was what we observed in our patient, who did not
respond well initially to intravitreal ceftazidime and van-
comycin until the dense exudative membrane was surgi-
cally removed during the subsequent vitrectomy.

However, the isolated strain of M. morganii in our case
showed susceptibility to 3rd- and 4th-generation cepha-
losporins and ciprofloxacin, which is not an ESBL strain,
making initial empirical intravitreal ceftazidime a rea-
sonable choice. Single intravitreal ceftazidime without
vancomycin was injected during vitrectomy based on a
preliminary report of M. morganii isolation on postop-
erative day 5. Removal of the membrane, proper selec-
tion of antibiotics, silicone oil tamponade and prone
positioning are possible reasons for the successful vision
preservation for our patient. Silicone oil tamponade after
vitrectomy creates a potential hydrophobic bactericidal
environment, limiting inflammation by inhibiting inflam-
matory cell migration and microorganism contact with
the intraocular structures [21]. Prone positioning also
concentrates antibiotics and protects the macula from
drug toxicity [21].

In conclusion, we report the case of an immunocom-
petent patient with postvitrectomy endophthalmitis who
presented with hypopyon and a dense retrolental mem-
brane caused by infection with M. morganii, an emerging
gram-negative pathogen that rarely causes intraocular
infection. Intravitreal antibiotic injection alone might
not be sufficient to control M. morganii-related
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endophthalmitis in consideration of the nature of its vir-
ulence, high rate of multidrug resistance, and formation
of a unique retrolental exudative membrane. Early rescue
vitrectomy with removal of the retrolental membrane
may have been the key factor for our patient to control
infection and ensure vision preservation.
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