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<> Aim. To estimate development terms, visual functions upon hospital admission and discharge, and medical
and surgical treatment results of different types of endophthalmitis. Materials and methods. Data of 40 pa-
tients who received treatment for postoperative, endogenous, and posttraumatic endophthalmitis were studied.
The mean age of patients was 61 years. Results and discussion. Patients with postoperative endophthalmitis
have higher baseline visual acuity, and emergency vitrectomy is a method of choice. Patients with endogenous
severe endophthalmitis need enucleation more often. Intravitreal antibiotic injection does not always cause an
improvement in endophthalmitis, but could be used as an adjunct to systemic therapy or as a measure in antici-
pation of vitrectomy.

< Keywords: Endophthalmitis; post-surgery; endogenous; posttraumatic; conservative; medical and sur-
gical treatment.
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<> Ileabv pabomesl: OLEHNUTH CPOKH PA3BUTHS, 3pPUTEJIbHbIE QYHKIIHH TPH MOCTYIMJIEHUHU U MPH BBIMH-
CKe, pe3yJibTaTbl KOHCEPBATUBHOTO U XUPYPTrUUECKOTO JieueHHus 3HA0(TaJbMUTa Pa3JMUHOTO reHe3a.
Mamepuanst u memodot. Vccnenoransl 40 mauueHToB, MoJydyaBuiux JeueHue MO MOBOAY MOCJeOTe-
palMOHHOTO, HJIOTEHHOr0, MOCTTpaBMaTHYeCKOro 3HAo(pTasbMuTa. CpeHUH BO3pacT MalHMeHTOB —
61 roa. Pesyasmamest u o6cysxcdenue. [1aniieHThl ¢ MocJaeonepaliOHHBIM SHAO0PTATBMUTOM HMEIOT
60J1ee BbICOKYIO HCXOAHYIO OCTPOTY 3PEHHSs, U BbIMOJHEHUE HEOTN0KHON BUTPIKTOMUHU SIBJSIETCS METO-
oM BeiGopa. [Taiinentam ¢ TAKEBIM SHIOTEHHBIM SHAOMDTANLMUTOM Uallle TPeOyeTCsl BbIMOJHEHHE IHY-
KJeauuu. MlutpaButpeasbHoe BBeleHre aHTHOMOTHKA TIPH SHAOPTAIBMUTE NaJeKO He BCETAA MPUBOIUT
K YJAYULIEHUIO, HO MOXKET MPUMEHSThHCS KaK J0MOJHEHHe K 00Uleld Teparnuu UKW KakK Mepa B OXKHJAaHUH
NalMeHTOM BUTPIKTOMUMU.

<> Karouesole caosa: sH10(hTaNbMUT; OCJAEONEPALMOHHDBII; SHOTE€HHBIIH; MTOCTPaBMAaTHUECKHH; KOHCEP-
BAaTHBHO W XMPYPrudecKoe jeyeHne; BUTPIKTOMHS.
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BACKGROUND

Endophthalmitis remains one of the most danger-
ous postoperative and post-traumatic complications.
Eyeball injuries cause bacterial endophthalmitis in ap-
proximately 20% of cases. According to Brinton et al.,
endophthalmitis develops in 7.4% of patients with pen-
etrating eye injuries, and the presence of an intraocu-
lar foreign body doubles the risk of purulent infection
[1, 2]. During wartime, gunshot wounds of the eye are
complicated by endophthalmitis in 4.2% of cases [3].
In accordance with the report of The European Soci-
ety of Cataract and Refractive Surgeons (2013), the
frequency of endophthalmitis after cataract surgery is
between 0.039% and 0.59%. The risk of postoperative
endophthalmitis is 6-fold in corneal tunnel incisions
than that in scleral tunnel incisions; surgical compli-
cations show a 5-fold increase in this risk. Patients
with silicone intraocular lenses (IOL) are 3 times more
likely to develop endophthalmitis compared to those
with acrylic IOLs [4]. Rapid technological advances
in surgery and surgical quality do not eliminate the
possibility of endophthalmitis development.

Endogenous endophthalmitis is a relatively rare
event; its predisposing factors include immunodefi-
ciency, diabetes mellitus (DM), chronic renal failure,
and recreational drug use [7]. The mechanism is as-
sociated with the hematogenous spread of bacterial
pathogens from remote inflammation sites (in pa-
tients with furuncles, abscesses, phlegmon, sinusitis,
tonsillitis, pneumonia, osteomyelitis, sepsis, menin-
gitis, bacterial endocarditis, and other conditions) to
the capillaries of the iris and ciliary body.

The Endophthalmitis Vitrectomy Study (EVS)
(1995) recommends vitrectomy only in patients with
visual acuity at the level of light perception. However,
an analysis of more recent studies using the latest
techniques for vitreoretinal surgery demonstrated im-
proved functional results of vitrectomy in patients with
postoperative endophthalmitis, including those with
visual acuity higher than light perception (the latest
result is 91% with final visual acuity of >20/40 com-
pared to 53% in the EVS study) [5, 6].

AIM

In the present study, we aimed to assess the tim-
ing of endophthalmitis development, visual function
upon hospital admission and discharge, and the re-
sults of conservative and surgical treatment of en-
dophthalmitis in patients admitted to the City Cen-
tre of Ophthalmology at the Saint Petersburg City
Multifunctional Hospital No. 2, during 2014—2015.
This hospital is a leading health care institution that
receives patients emergency.

MATERIALS AND METHODS

The study was conducted at the Department of
Eye Microsurgery of the Saint Petersburg City Mul-
tifunctional Hospital No. 2. This department provides
specialized medical care to patients with vitreoretinal
diseases and eye injuries. Forty patients (19 males
and 21 females) diagnosed with endophthalmitis and
admitted as an emergency were treated in the depart-
ment during 2014—2015. Patient ages varied between
21 and 86 years; mean age was 61 years. Surgery was
performed using the Alcon CONSTELLATION®
Vision System (Alcon, USA) and Lumera I surgical
microscope (Carl Zeiss).

RESULTS AND DISCUSSION

Patients were divided into three groups depending
on the type of endophthalmitis: postoperative, post-
traumatic, and endogenous (Table I).

Thus, postoperative endophthalmitis, endogenous
endophthalmitis, and post-traumatic endophthalmitis
were observed in 60% (n = 24), 27.5% (n = 11), and
12.5% (n = 5) participants, respectively. The majori-
ty of patients with postoperative endophthalmitis were
aged >60 years; endogenous endophthalmitis was
more frequent among patients aged 40—60 years;
post-traumatic endophthalmitis was observed equally
in participants aged 20—40 years and 40—60 years
(2 cases in each group), whereas only | patient >60
years had post-traumatic endophthalmitis.

Postoperative endophthalmitis. This group in-
cluded patients who had at least 1 open eye surgery

Distribution of patients according to endophthalmitis etiology and age fatle !
Tabauya 1

PacnpeneneHue nauMeHToB N0 3THOJOTUH 3HAO(PTAILMUTA U MO BO3PACTY

Endophthalmitis/age 20—40 years 41—-60 years > 60 years Total

Postoperative 0 b) 19 24

Endogenous 2 7 2 11

Post-traumatic 2 2 l 5

Total 4 14 22 40
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and developed endophthalmitis in the early or remote
postoperative period. As a rule, patients in this group
had no comorbidities or controlled ones. Nine of 24
patients with postoperative endophthalmitis were op-
erated in the Saint Petersburg City Multifunctional
Hospital No. 2, and the remaining 15 were operated
in other hospitals.

Table 2 shows the distribution of patients depen-
ding on the type of surgery and timing of endophthal-
mitis development. If a patient had > 1 eye surgery,
the last one was considered for the study. The ma-
jority of patients in this group were evaluated after
cataract surgery (14/24). Most of them developed en-
dophthalmitis in the early postoperative period (1 or
2 weeks post-surgery). Three of 14 participants had
intraoperative posterior capsule rupture; in 2 anterior
chamber IOL was implanted. Development of endo-
phthalmitis was observed in 6 patients after IOP-
lowering surgery; 4 in the late postoperative period in
the eyes with end-stage glaucoma and 2 aiter place-
ment of the Ahmed glaucoma valve. Notably, patients
after vitreous surgery [vitrectomy, intravitreal injec-
tion of Lucentis (IVIL)] represented the minority in
this group; however, they developed endophthalmitis
earlier (2 days post-surgery).

Endogenous endophthalmitis. This group in-
cluded patients who developed endophthalmitis as a
result of uncompensated disease or condition associ-
ated with immunodeficiency. Most patients who had
any eye surgeries in their history underwent them
well in the past; therefore, these interventions were
unlikely to induce intraocular infection. The majority
of participants in this group (7/11) were patients with
DM, and uveitis (which turned into endophthalmitis)
occurred due to decompensated systemic disease orits

complications (plantar phlegmon, osteomyelitis, and
others). One patient had chronic hepatitis B and C,
1 had chronic pyelonephritis, and 1 had prostate can-
cer (after epicystostomy). A patient (aged 77 years)
with chronic pyelonephritis and chronic renal failure
was diagnosed with bilateral endophthalmitis. A sig-
nificant proportion of patients were admitted to the
hospital in poor systemic state. In addition to oph-
thalmologists, patients were treated by other health
care specialists including endocrinologists, surgeons,
and urologists. These patients required a variety of
diagnostic procedures to clarify the diagnosis and
administer appropriate treatment, which is possible
in a multipurpose hospital. A patient (aged 44 years)
had unilateral posterior uveitis that turned into en-
dophthalmitis at completely normal health state, and
we failed to identify the possible cause for its deve-
lopment.

Post-traumatic endophthalmitis was diag-
nosed in 5 patients; in 4 cases after penetrating eye
injuries with an intraocular metallic foreign body, and
1 patient received a blunt trauma of the eyeball with
a corneoscleral rupture and prolapse of the internal
ocular tunics and IOL.

Endophthalmitis treatment. A patient with en-
dophthalmitis requires rapid diagnostic and therapeu-
tic measures immediately aiter hospital admission.
Treatment of such patients is a challenge because
the physician has to consider various factors: baseline
functions, condition of the optical system, possibil-
ity to perform ophthalmoscopy, B-scan data, rate of
infection development, and general state of the pa-
tient. Assessment of these parameters is extremely
important for the surgeon to decide between urgent
surgery (vitrectomy, enucleation) and conservative

Table 2
Distribution of patients depending on the type of surgery and timing of endophthalmitis development
Tabauya 2
Pacnpenenenne naunMeHToB Mo BUAY BMELIATENbLCTBA U CPOKAM Pa3BUTHUS 3HAO(TAILMUTA
Surgery/timing of endophthalmitis <7 days | 7-14 days 2 weeks— 13 months >3 months Total
development 1 month
PEC + IOL (ECCE + IOL) 5 4 0 2 3 14
IOP-lowering surgery (STE + PTS, Ahmed
. ) 0 1 0 1 4 6
glaucoma valve implantation)
Vitrectomy for ERM | 0 0 0 0 |
Extrascleral filling (with a puncture) 0 1 0 0 0 1
Keratoplasty 0 0 0 1 0 1
IVIL 1 0 0 0 0 1
Total 7 6 0 4 7 24
Note: PEC, phacoemulsification; IOL, intraocular lens; ECCE, extracapsular cataract extraction: STE, sinus trabeculectomy;
PTS, posterior trephination of the sclera; ERM, epiretinal membrane; IVIL, intravitreal injection of Lucentis
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antibacterial and anti-inflammatory therapy. If an
urgent high-tech surgery (vitrectomy) is required,
the surgeon has to have the necessary equipment
and perform the intervention with the support of an
experienced anesthesiologist.

The main methods of treatment for postoperative,
endogenous, and post-traumatic endophthalmitis
are shown in Table 3. The majority of patients with
postoperative endophthalmitis underwent vitrectomy,
which ensured subsequent positive dynamics. The
surgery was performed within 24 hours after admis-
sion to the hospital. All patients received local and
systemic antibacterial and anti-inflammatory treat-
ment pre- and post-surgery. Twelve of 20 patients
who underwent vitrectomy received an intravitreal
antibiotic injection (usually 1 mg vancomycin).

Four patients with endogenous endophthalmitis
were on conservative treatment; 2 of them received
intravitreal antibiotic injection at early stages. We
had to perform enucleation in 5 of 11 patients due
to the absence of any perspectives for organ preser-
ving treatment. Most of these patients were admitted
to the hospital with clouding or purulent melting of
the cornea and absence of light perception.

Patients with post-traumatic endophthalmitis un-
derwent vitrectomy and enucleation (depending on
the eye condition and prognosis) equally often; 1 pa-
tient received conservative treatment.

Tables 4 and 5 show visual acuity of patients with
different types of endophthalmitis upon admission to

the hospital and after treatment (upon discharge), re-
spectively.

The majority of patients with postoperative endo-
phthalmitis had higher visual acuity upon hospital
admission compared to those with endogenous endo-
phthalmitis. The absence of light perception is typical
of endogenous endophthalmitis; patients in this group
more frequently required enucleation. Patients with
post-traumatic endophthalmitis were admitted to the
hospital with both no light perception visual acuity
(1 patient) and light perception with or without cor-
rect light projection (4 patients).

Table 5 demonstrates visual acuity of study par-
ticipants depending on treatment strategy (vitrectomy
or conservative treatment) regardless of the type of
endophthalmitis. Our results suggest that patients
post vitrectomy had higher visual acuity at discharge
(from hand movements to 0.2) compared to patients
who received antibacterial and anti-inflammatory
therapy alone.

CONCLUSION

Patients with postoperative endophthalmitis
have higher visual acuity upon admission com-
pared to those with other types of endophthalmitis;
urgent vitrectomy is the most effective treatment
method.

Patients with endogenous endophthalmitis more
frequently require enucleation due to poor health and
initial condition of the eye.

Table 3
Main methods of endophthalmitis treatment
Tabauya 3
OcHoBHble MeTO/bI JeueHUs! IHAO(PTAIbMHUTA
Endophthalmitis Postoperative Endogenous Post-traumatic Total
Vitrectomy 20 2 2 24
Enucleation 1 5 2 8
Conservative treatment 3 4 1 8
Total 24 11 b) 40
Table 4
Visual functions of patients with endophthalmitis upon admission to the hospital
Tabauya 4
SPI/ITeJlebIe ('.I]yHKLlPlPl NnauueHTOB C 3H110('.I]TaJlel/]TOM Nnpu NOCTYNMNJE€HUU B CTallMOHAP
EndoPhtzT)l&it;Z él ‘:lsssl:s:] function 0 (zero) | 1/, pr. I. incerta | 1/, pr. I. certa nl;{::t(: TO(;,,CO-] Total
Postoperative 1 6 8 9 24
Endogenous 6 2 2 | 11
Post-traumatic l 2 2 0 5
Total 8 10 12 10 40
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Table 5

Visual functions of patients with endophthalmitis upon discharge (8 patients out of 40, who underwent enucleation were excluded)

Tabauya 5

3puredibHble GyHKUMHU MALIKEHTOB MPH BbINUCKE U3 CTallMOHapa (He yuTeHbl 8 nauueHToB U3 40, KOTOPbIM BbIMOJHEHA HYK€aLHs)

Trea"l:‘;;‘]:/giizz‘ﬁzfgzdi““ 0 (zero) | 1/, pr. I. incerta | 1/a, pr. I. certa nﬁ'::t‘; oS | 0.01-0.1 | 0.1-0.2 | Total
Vitrectomy 1 4 7 5 1 21
Conservative treatment 2 2 1 4 2 0 11
Total 3 5 5 11 7 | 32

According to our data, an intravitreal antibiotic
injection (vancomycin or amikacin) in patients with
endophthalmitis does not always lead to improve-
ment, but it could be used in addition to conservative
therapy or while awaiting vitrectomy.

The treatment results of patients with post-trau-
matic endophthalmitis require further investigation
owing to the small number of cases (n = ).
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