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Dear Sir,

I am Dr. Baran Kandemir, from Opthalmology
Department of Dr. L俟tfi Kirdar Kartal Research and

Training Hospital, Istanbul, Turkey. I write to present
outcomes of penetrating keratoplasty (PK) in monocular
patients.
Bilateral visual impairment has important impacts on
health-related quality of life and its physical and
psychological consequences are proposed to be comparable
to other important chronic medical illnesses [1]. Therefore in
monocular patients, an unsuccessful surgical intervention that
might lead to permanent visual loss would have some
negative reflections on life quality of the patient.
In case of PK necessity of lifelong follow up and various
complications that can occur during postoperative period is
not only confined to monocular patients and share similar
diagnostic and therapeutic features with others. However,
complications, which can develop during or after surgery in
the eye in monocular patients more challenging. Expulsive
hemorrhage during open sky surgery and traumatic wound
dehiscence at postoperative period are rare but serious
happenings, which might lead to permanent visual loss. In
monocular patients, surgeon and the patient must be more
cautious against these complications.
This study was performed by retrospectively reviewing
records of 102 monocular patients, whose visual acuity was

at the level of light perception or worse with no expectancy
of visual improvement in the other eye, whom had PK
between 2000 and 2012. Patients' records were evaluated
with respect to demographic data, reason to be monocular,
indication of PK, clinical data, type of surgery and
anaesthesia, complications that occurred during and after the
surgery and related risk factors. We accepted the ambulatory
vision as >0.02.
There were 62 males (60.7%) and 40 females (39.3%) with a
mean age of 61.25依19.17y (range 2-90y). Most common PK
indications were aphakic / pseudophakic bullous keratopathy
(28.4%) and reason to be monocular was mostly related with
phthisis bulbi (47%) in the other eye.
Local anesthesia (retrobulbar and periocular) was used in 88
cases and general anesthesia in the remaining 14 cases. In 59
cases, PK was done as a single surgical intervention while it
was combined with other surgeries in 43 of patients. PK was
combined with cataract surgery (51.1%), anterior vitrectomy
(34.8%) and others (39.5%). Patients were followed up for
mean 25.1依25.3mo (range 3-120mo).
Visual acuity was from light perception to 0.4 (mean 0.013依
0.050) before the operation and was changing from no
perception to 1.00 (mean 0.16 依0.23) at final follow up.
Visual acuity was increased in 65 (63.7%) cases, remained
same in 32 (31.4%) cases and decreased in 5 (4.9%) cases.
Visual acuity was found to be significantly increased when
all cases were considered ( <0.001). Percentage of patients
with visual acuity 逸1/10 was increased from 2.9 to 25.5
before the operation and at final visit respectively. Patients
with ambulatory vision was 11.8% at preoperatively and 57.9%
at final follow up. In 23 eyes (71.8% ) out of 32 with no
visual improvement; reason was graft rejection/insufficiency
while in the remaining 9 cases graft was clear and low vision
was associated with other pathologies. The most common
pathology responsible for decreased vision was graft
rejection/insufficiency.
Graft remained clear in 69 eyes (67.6% ), developed
insufficiency in 19 eyes (18.7%) and rejected in 14 (13.7%)
during follow up period. In terms of graft insufficiency most
important risk factor was uncompleted drainage of silicone
during combined procedures in silicon keratopathy. All of 5
cases (100% ) with residual silicon oil left in the eye
developed graft insufficiency at final visit. Mean graft
survival was 6.5依5.3mo (range 1-16mo) in this group. Graft
remained clear in 2 monocular patients during follow up
period whose silicone oil was removed before PK.
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In 18 (81.8%) patients out of 22, who had PK combined with
cataract surgery, maintained clear grafts during follow up and
the remaining 4 (18.2% ) developed graft rejection or
insufficiency. When compared to patients who had PK alone,
there was no statistically significant difference between
groups in terms of graft clarity ( >0.05). It was assessed
that 2 (50%) of 4 patients who developed graft insufficiency/
rejection had traumatic wound dehiscence and resuturation of
graft in this group. Other combined procedures were found to
have no statistically significant effect on graft clarity in
patients without risk factors for graft rejection/insufficiency.
Whereas when evaluated together with other risk factors;
graft remained clear in patients who had combined PK with
other surgeries, was significantly lower ( <0.05).
Forty-five years old woman, whose other eye was eviscerated
for phthisis bulbi, developed expulsive hemorrhage during
open sky stage of PK while she was under general anesthesia.
Indication of PK was vascularized leukoma. There were no
known systemic/ocular risk factor and history of previous
ocular surgery. Surgery was completed with loss of
intraocular integrity and the graft remained clear during
follow up but unfortunately light perception was lost.
After surgery 8 (7.8%) patients developed traumatic wound
dehiscence. The mean time interval between surgery and
trauma was 25依20.3mo (range 2-72mo). Some or all sutures
were in place in 5 (62.5%) eyes and were removed totally in
3 eyes (37.5% ) and none of the patients were wearing
protective goggles at the time trauma. All grafts were
edematous at presentation and extent of wound dehiscence
was mean 152.5毅 (range 90毅-200毅). In all cases re-suturation
of original graft was performed and combined with anterior
vitrectomy ( =2), iris excision ( =2), iris repositioning ( =1).
During follow up after resuturation 1 patient had repeated PK
for graft rejection and graft remained clear. At last follow up
4 (50%) grafts were clear, 2 developed insufficiency and 2
were rejected. Compared to pretraumatic level, visual acuity
decreased in 4 (50%) eyes, remained same in 3 (37.5%) and
increased in 1 (12.5%). Twenty-five patients who had been
operated at the same time period developed traumatic wound
dehiscence. Among these patients, 8 (32% ) monocular
(Group 1) and 17 were binocular (Group 2). When 2 groups
were compared in a total of 1460 PK cases operated during
same time interval; including 102 monocular patients in the
present study; risk of traumatic wound dehiscence in
monocular patients were found significantly higher ( <0.01).
At least an ambulatory vision in one eye is one of the
prerequisite to perform fundamental daily activities for most
of the people. It was reported that patients with permanent
visual loss secondary to age related macular degeneration
have less functional capacity and more common cognitive
disorders compared to their age group [2-3]. These factors make
the decision of surgery more complicated in a monocular

patient who has potential of better vision with surgery. In PK,
other than tectonic and therapeutic indications, surgical
decision is challenging due to risk of permanent visual loss.
Many complication that can follow PK like graft
rejection/insufficiency, recurrence of primary diseases and
many others is not unique to monocular patients and share
same diagnostic and therapeutic characteristics with other
patients. But expulsive hemorrhage and other complications
that might occur during lifelong follow up are major concerns
both for the patient and for the surgeon and must be
discussed meticulously with patient before the decision of
surgery. For this reason, although not specific to monocular
patients, relationship between combined surgical procedures
and graft survival, traumatic wound dehiscence, silicon
keratopathy and explosive hemorrhage, were evaluated in our
study.
In current study, percentage of patient with visual acuity 逸0.1
was increased from 2.9 to 25.5 and percentage of patient with
an ambulatory vision increased from 11.8 to 57.9; before the
surgery and at final visit respectively. Functional results,
although should be enhanced; were accepted as satisfactory.
Anatomically, 67.4% of grafts remained clear and 32.6%
developed insufficiency or rejection at final visit.
Difference between study designs, cornea preserving
methodology, patient profile, facility of medical attendance/
supply and socioeconomic factors makes present studies
difficult to compare [4]. Our results for bilateral or combined
PK with respect to graft survival were found to be
comparable with other studies with similar patient profile [5].
There are different opinions about combined versus
sequential surgeries. While some studies highlights
advantages of combined procedures, another recommends
sequential surgery for different reasons [6-8]. When other risk
factors like traumatic wound dehiscence ( =2), graft abscess
( =1) and repeated keratoplasty ( =1) related graft failures
are excluded; we observed no significant effect of combined
procedures on graft survival when compared to PK alone. On
contrary presence of other risk factors effects graft survival
negatively for combined surgery. So if possible PK should be
postponed until these risk factors had been managed
properly.
The most feared complication during open sky surgery is
expulsive hemorrhage. Reported incidence of expulsive
hemorrhage is 0.1%-3% with poor visual outcomes [9-11]. As to
PK, risk factors are older age, arteriosclerosis and
hypertension, asthma, previous intraocular surgery, presence
of anterior chamber lens and glaucoma [9-15]. In present study
incidence of expulsive hemorrhage was 0.9% and is
consistent with literature. Owing to low incidence, possibility
of explosive hemorrhage should not elect decision for PK.
Keratopathy secondary to silicone oil use following
complicated vitreoretinal surgeries is a frequent long-term
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complication, incidence increases in aphakic eyes and
longstanding cases [15-16]. Previous studies [17-19] reports 50%
graft failure in sum, in 4 different case series. In these
studies, reported percentage of graft remained clear in 67%
(28% -100% ) of eyes in silicone oil removed group and in
39% (0-58% ) of the eyes in which silicon oil were not
removed. Hence presence of silicone oil in eye after PK is an
important risk factor for graft insufficiency. In our study
group all eyes with residual silicone oil developed graft
failure. Consequently incomplete removal of silicone is found
to be a significant risk factor for graft survival ( <0.05).
Unless there are relative indications like risk of recurrent
retinal detachment or phthisis-bulbi, silicon oil must be
removed completely before or during PK.
The most striking result of our study is the high incidence of
traumatic graft rupture following KP in monocular patients.
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