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Penetrating keratoplasty (PKP) may be more chal-
lenging in vitrectomized eyes with poorer outcomes.1,2 
Hypotony poses the most significant challenge in these 
situations, leading to complications like choroidal ef-
fusion or hemorrhage during surgery. Flaringa rings 

prevent the globe from collapsing suddenly, but they 
are not always sufficient to stabilize the pressure. Being 
an open-sky procedure also has additional effects on 
hypotony. By using the covered cornea technique de-
scribed by Arslan et al., along with the pars plana in-
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ABS TRACT Objective: To present the cases with a history of vitrec-
tomy, that underwent penetrating keratoplasty (PKP) combined with 
pars plana infusion in a closed. Material and Methods: The medical 
records and surgical videos of the patients, with a history of pars plana 
vitrectomy (PPV), who underwent PKP were reviewed retrospectively. 
Demographic data, including age at the time of the PKP, gender; indi-
cation for the PPV, the time between PPV and PKP, indication for PKP, 
best-corrected visual acuity (BCVA, LogMAR), lens status and addi-
tional ocular diseases preoperatively; intraoperative complications and 
BCVA, graft status and complications postoperatively were recorded. 
Results: PKP with manually assisted pars plana infusion was per-
formed in 16 vitrectomized eyes of 16 (7 female and 9 males) patients 
in this study. Silicone oil extraction was performed in 7 (43.7%) pa-
tients (anteriorly in 4, posteriorly in 3). The mean BCVA was improved 
statistically significantly at the last follow-up visit (2.23±0.3 vs 
1.93±0.7, LogMAR, p=0.040). Optic atrophy was found in 11 (68.7%) 
patients. Choroidal detachment occurred in the early postoperative stage 
in 1 (6.2%) patient and managed with oral steroids. Graft rejection was 
seen in 6 (37.5%) patients. Four (25%) patients underwent repeated 
PKP and 2 (12.5%) patients were listed on the transplant list. At the 
last follow-up visit, 11 (68.7%) grafts were clear and 5 (31.2%) were 
edematous. Conclusion: PKP in vitrectomized eyes, pars plana infusion 
is a cheap and effective method that may prevent hypotony in these pa-
tients and the procedure may result in good visual outcomes where no 
additional retinal problems are accompanied. 
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ÖZET Amaç: Vitrektomi öyküsü olan olgularda, manuel pars plana 
infüzyon desteği ile kapalı ön kamarada (ÖK) penetran keratoplasti 
(PKP) uygulamasının sonuçlarının sunulması amaçlandı. Gereç ve 
Yöntemler: Pars plana vitrektomi (PPV) öyküsü olan ve PKP uygula-
nan olgulara ait hasta kartları ve cerrahi videolar retrospektif olarak in-
celendi. Hasta kartlarından demografik bilgiler, PPV endikasyonu, PPV 
ve PKP arası geçen süre, PKP endikasyonu, en iyi düzeltilmiş görme 
keskinliği (EİDGK, LogMAR); ameliyat öncesi lens durumu ve ek okü-
ler hastalıklar; ameliyat sonrası EİDGK, greft durumu ve komplikas-
yonlar ve cerrahi videolardan ise intraoperatif komplikasyonlar 
kaydedildi. Bulgular: On altı hastanın 16 vitrektomize gözüne (7 kadın, 
9 erkek) pars plana infüzyon desteği ile PKP uygulandı. Cerrahi sıra-
sında 7 (%43,7) olguda silikon ekstraksiyonu (4 olguda ön, 7 olguda 
arka yaklaşımlı) uygulandı. Ameliyat sonrası ortalama EİDGK’nin ista-
tistiksel olarak anlamlı olarak iyileşti (ameliyat öncesi: 2,23±0,3 ve 
ameliyat sonrası: 1,93±0,7, LogMAR, p=0,040). On bir (%68,7) olguda 
optik atrofi tespit edildi. Bir (%6,2) olguda erken dönemde koroid de-
kolmanı gözlendi ve oral steroid tedavisi ile tedavi edildi. Altı (%37,5) 
olguda greft reddi gözlendi. Bunların 4’üne (%25) tekrar PKP uygula-
nırken, diğer 2 (%12,5) olgu nakil sırasına alındı. Son takip muayene-
sinde, 11 (%68,7) olguda greft saydam, 5 (%31,2) olguda greft ödemli 
olarak bulundu. Sonuç: Vitrektomize gözlerde pars plana infüzyon des-
teği ile PKP, ucuz ve etkin bir yöntem olarak görülmektedir. Bu yön-
temle, hipotoni riski azaltılmakta ve ek retina patolojileri olmayan 
olgularda iyi görsel sonuçlara ulaşılmaktadır. 
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fusion, hypotony may be prevented during the removal 
of silicone oil and pathologic cornea.3 

In this study, cases with a history of vitrectomy 
will be presented who underwent PKP in combina-
tion with pars plana infusion in a closed anterior 
chamber (AC). 

 MATERIAL AND METHODS 

SuBJECTS 
The medical records and surgical videos of the pa-
tients, with a history of pars plana vitrectomy (PPV), 
who underwent PKP at the ophthalmology clinic of a 
training and research hospital between June 2014 and 
August 2020 were reviewed in this retrospective 
study. The study was approved Adana City Training 
and Research Hospital Clinical Research Ethics 
Committee (date: January 27, 2021, no: 1273) and 
adhered to the tenets of the Declaration of Helsinki. 
Written and verbal informed consent has been ob-
tained from all patients. 

Demographic data, including age at the time of 
the PKP, gender; indication for the PPV, the time be-
tween PPV and PKP, indication for PKP, best-cor-
rected visual acuity (BCVA, LogMAR), lens status 
and additional ocular diseases preoperatively; intra-
operative complications and BCVA, graft status and 
complications postoperatively were recorded. The pa-
tients with a follow-up of less than 6 months were ex-
cluded from the study. 

SuRGICAL PROCEDuRE 
All procedures were performed under general or 
retrobulbar anesthesia by 2 experienced surgeons 
(YK, BK). A 23G trocar was inserted 3.5 mm from 
the limbus into the vitreous cavity and an infusion 
cannula was connected manually, not connected to 
phacoemulcification or vitrectomy machine. Flaringa 
ring was secured with 8.0 vicryl in the first 3 cases 
along with the infusion. After measuring the size of 
the corneal pathology or the previous graft with a 
caliper, the donor graft was prepared in a diameter 
0.50 mm larger than the determined recipient size. 
The infusion was closed during the trephination. 
After entering the AC with a microvitreoretinal 
(MVR) knife, cohesive viscoelastic was injected and 

the infusion was opened approximately in half, man-
ually by the surgical nurse, enough to stabilize the 
tonus of the globe (Figure 1A-C). If silicone oil ex-
traction was necessary, removal was performed ei-
ther anteriorly or posteriorly. After entering the AC, 
if silicone oil was present in the AC, the corneal in-
cision was extended for about 5 mm and silicone oil 
extraction was performed anteriorly with the infusion 
fully opened. If no silicone oil was seen a suture was 
placed on the corneal incision. Then, an additional 
trocar was inserted and silicone oil was extracted pos-
teriorly. After that, the recipient cornea was cut by 
corneal scissors, approximately 90 degrees, and su-
tured to the recipient, just in the middle of this part. 
This process was continued until 360 degrees of the 
cornea was cut and sutured with four 10.0 nylons 
(Figure 1D,E). Then, cohesive viscoelastic was put 
on the cornea and the graft was sutured between the 
existed sutures in 3 quadrants. After that, the sutures 
of the recipient cornea were cut and the pathologic 
cornea was removed under the graft. The donor graft 
was sutured with 16 interrupted sutures (Figure 1F-I). 
The infusion rate was changed manually by the surgical 
nurse also during the suturing stage. While passing the 
needle through the graft and the recipient, the infusion 
was opened fully to prevent hypotony and while secur-
ing the knot, the infusion flow rate was reduced to pre-
vent high intraocular pressure and also keeping the 
globe stable. When the last knot was being secured, the 
infusion was stopped. The sclerotomies were closed 
with 8.0 vicryl. In the cases of an additional procedure, 
such as transscleral intraocular lens (IOL) fixation, 
pupilloplasty, or IOL repositioning, the infusion was 
opened fully. Subconjunctival gentamicin and dexam-
ethasone were injected and a therapeutic contact lens 
was placed at the end of the surgery. 

POSTOPERATIvE MANAGEMENT 
The patients were administered topical dexametha-
sone and moxifloxacin every 2 hours for 1 week and 
then topical dexamethasone was tapered in 12 
months. Topical and/or oral antiglaucomatous agents 
were used, where necessary. Preservative free artifi-
cial tears were used, hourly. All the patients were fol-
lowed on the first day, first week, and first month 
postoperatively and monthly afterward. 
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STATISTICAL ANALYSIS 
Data analysis was performed using SPSS for Win-
dows software (SPSS version 16.0, SPSS Inc. 
Chicago, USA). The normality distribution of vari-
ables was tested by Kolmogorov-Smirnov test. The 
descriptive statistics of normally distributed contin-
uous variables were expressed as mean±standard 
deviation (range), and descriptive statistics of ab-
normally distributed variables were expressed as 
median (minimum-maximum). Categorical vari-
ables were presented as frequency (%). Paired sam-
ple t-test was used to compare the BCVA before and 
after surgery. Statistical significance was deter-
mined as p<0.05. 

 RESuLTS 
Sixteen eyes of 16 (7 female and 9 males) patients 
were enrolled in this study. The median age was 60 
(9-82) years, with a median follow-up time of 19 (6-

65) months. The mean diameter of the recipient size 
was 7.16±0.37 (6.00-7.50) and the graft size was 
7.67±0.37 (6.50-8.00). The indication for PPV was 
retinal detachment in 9 (56.2%) patients (4 cases due 
to trauma, 5 cases for an unknown etiology), vitreous 
hemorrhage due to proliferative diabetic retinopathy 
in 3 (18.8%) patients, endophthalmitis in 1 (6.2%) 
patient, dropped nucleus into the vitreous cavity in 1 
(6.2%) patient and for an unknown etiology in 2 
(12.5%) patients. The indication for PPV and PKP 
was summarized in Table 1. PPV was performed with 
a median of 48 (7-216) months before PKP. Seven 
patients were aphakic and 9 (56.2%) were pseu-
dophakic (1 AC IOL, 8 posterior chamber IOL). Be-
fore surgery, 7 (43.7%) patients had glaucoma. Six 
(37.5%) of them were managed medically and 1 
(6.2%) had an Ahmed glaucoma valve implantation. 
Silicone oil extraction was performed in 7 (43.7%) 
patients (anteriorly in 4, posteriorly in 3).  

FIGURE 1: A) 23G trocar was inserted 3.0 mm from the limbus, inferotemporally, B) Trephination was made with a 7.0 mm trephine, C) After entering AC with an MvR 
blade, the incision was extended about 90 degrees and the infusion cannula was opened fully, D) 10.0 nylon suture was put in the middle of the incision and the incision 
was extended with corneal scissors about 90 degrees, E) 10.0 nylon suture was put in the middle of the incision, F) After securing the recipient with 4 sutures, 90 degrees 
apart, 7.50 mm donor graft was started to be sutured over the recipient, G-H) After suturing the inferior, superior, and temporal quadrant of the donor, the recipient cornea 
was removed under the donor, I) Donor cornea was sutured with 16 interrupted 10.0 nylon and the trocar was removed. 
AC: Anterior chamber; MvR: Microvitreoretinal. 
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Pupilloplasty was performed in 1 (6.2%) pa-
tient, transscleral IOL fixation in 1 (6.2%) patient, 
and IOL repositioning in 1 (6.2%) patient. No per-
operative complication occurred in any of the pa-
tients. 

The preoperative and postoperative pho-
tographs of 2 patients were shown in Figure 2. 

The mean BCVA was improved statistically sig-
nificantly at the last follow-up visit (2.23±0.3 vs 
1.93±0.7, LogMAR, p=0.040) (Table 1). However, 
optic atrophy was found in 11 (68.7%) patients. Re-
peated PPV and silicone oil implantation were per-
formed in 2 (12.5%) patients due to the recurrence of 
retinal detachment. Choroidal detachment occurred 

FIGURE 2: A) The preoperative photo of a case with graft failure, B) Clear graft at 4 months after rePKP, C) Clear graft at 21 months postoperatively, D) The preoperative 
photo of a case with bullous keratopathy, E) Clear graft at 13 months after PKP and silicone oil extraction, F) Graft failure at 42 months postoperatively. 
PKP: Penetrating keratoplasty. 

Indication Preoperative BCVA Indication SO RePPV+ Last visit BCVA Postoperative Follow-up  

Case No. for PPV (LogMAR) for PKP extraction SO RePKP (LogMAR) complication (months) 

1 RD 2.30 Corneal perforation due to trauma + + + 2.30 Choroidal effusion + graft rejection 24 

2 RD 2.30 PBK + - - 2.30 Graft rejection 65 

3 unknown 2.00 ABK - - - 0.20 - 69 

4 unknown 2.30 Corneal opacity - - + 2.30 Choroidal effusion + graft rejection 38 

5 RD 2.70 Graft failure + - - 2.70 - 6 

6 PDRP 2.30 Graft failure - - - 2.30 - 6 

7 Endophthalmitis 1.80 Corneal opacity - - - 0.40 - 14 

8 RD 2.30 Graft failure - - - 1.30 - 19 

9 PDRP 2.30 Corneal opacity - - - 2.30 Graft rejection 30 

10 PDRP 2.30 Silicone keratopathy + - + 2.30 Graft rejection 42 

11 RD 1.80 Corneal perforation due to HSv - - - 1.30 - 6 

12 RD 3.00 Silicone keratopathy + - - 3.00 - 6 

13 RD 2.30 Graft failure - - - 2.30 - 25 

14 RD 1.80 Graft failure + - - 1.80 - 6 

15 RD 2.30 Silicone keratopathy - - + 2.30 Graft rejection 48 

16 Drop nucleus 2.30 Silicone keratopathy + + - 1.80 - 6 

TABLE 1:  The preoperative, intraoperative, and postoperative findings of the patients.

PPv: Pars plana vitrectomy; BCvA: Best-corrected visual acuity; PKP: Penetrating keratoplasty; SO: Silicone oil; RD: Retinal detachment; PBK: Pseudophakic bullous keratopathy; ABK: Aphakic 
bullous keratopathy; HSv: Herpes simplex virus.



in the early postoperative stage in 1 (6.2%) patient 
and managed with oral steroids. Meanwhile, in an-
other patient choroidal detachment occurred 12 
months after surgery, presumed to be due to preex-
isting uveitis. Graft rejection was seen in 6 (37.5%) 
patients (Table 1). All of the rejection episodes oc-
curred more than 12 months after the initial surgery. 
Four (25%) patients underwent repeated PKP and 2 
(12.5%) patients were listed on the transplant list. At 
the last follow-up visit, 11 (68.7%) grafts were clear 
and 5 (31.2%) were edematous. No significant dif-
ferences in terms of preoperative glaucoma, the du-
ration between PPV and PKP, silicone extraction, 
recipient and donor size were found between the pa-
tients with clear grafts when compared to graft rejec-
tion at the end of the follow-up time (p=0.364, 0.827, 
0.844, 0.320, 0.583; respectively).   

 DISCuSSION 
PKP may be indicated in vitrectomized eyes due to 
several corneal pathologies, such as silicone oil ker-
atopathy, full-thickness opacities due to the previous 
corneal perforation, or graft failure due to silicone oil 
or increased endothelial cell loss after vitrectomy.1,4,5 
The most common indications for PKP in this study 
were graft failure (31.2%) and silicone oil keratopa-
thy (25%). Although silicone oil injection is com-
monly used by retinal surgeons as a tamponading 
agent in PPV, it has several complications such as sil-
icone oil keratopathy, especially where silicone oil 
was kept for long times. Previous studies have shown 
6-9.4% rates of silicone oil keratopathy after 12 
months.6,7 

It has been shown lower success rates of PKP in 
silicone oil keratopathy than other keratopathies.1,2,8 
The graft survival rate after PKP for silicone oil ker-
atopathy was shown to be between 41.7 to 63.7%. 
However, the functional success rate may vary from 
0 to 58%.8 In this study, the clear graft rate was 
68.7%. In a previous study by Lee et al. silicone oil 
was shown to be the most significant risk factor for 
graft failure.1 However no significant risk factor was 
shown in our study. The functional success 
(BCVA>0.1 Snellen, 1.0 LogMAR) rate was 12.5% 
(2/14 patients). In these patients, the duration be-

tween PKP and PPV was less than 12 months. In the 
other 14/16 patients had guarded visual prognosis, 
mostly due to optic atrophy and/or macular problems 
caused by diabetes. Thus, this lower rate of visual 
success may be a result of the primary pathology that 
indicated PPV or prolonged time of silicone oil re-
tention and increased IOP that results in optic atro-
phy. 

Also, open-sky PKP in vitrectomized eyes can 
be a challenging procedure, as they are more prone 
to hypotony and the sudden collapse of the globe, 
which may lead to devastating complications, such 
as choroidal detachment or hemorrhage.9 To avoid 
the collapse of the globe flaringa ring is commonly 
used, but it does not prevent hypotony. The covered 
cornea technique combined with a pars plana infu-
sion with staged flow rates, adjusted manually, is a 
cheap, effective, and easy technique that prevents hy-
potony, while no intraoperative complication was 
seen. In this study choroidal effusion occurred in only 
1 patient, in the early postoperative period, which was 
treated medically with oral steroids. It may be com-
bined with flaringa rings, but the ring may make it 
difficult to insert the trocar and manipulate the infu-
sion cannula. Thus, we left the use of flaringa rings 
since infusion prevents hypotony and the collapse of 
the globe. Besides, since it is possible to adjust it man-
ually, no additional expensive equipment is required. 

The limitations of this study are the limited num-
ber of patients and its retrospective nature. The ab-
sence of a control group to compare our technique 
was another limitation. 

 CONCLuSION 
In conclusion, PKP in a closed AC with pars plana 
infusion is a cheap and effective method that may 
prevent hypotony in vitrectomized patients and the 
procedure may result in good visual outcomes where 
no additional retinal problems are accompanied. 
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