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Abstract

Background: The aim of the study was to examines the results, intraoperative and postoperative complications,
and visual outcomes of combined phacoemulsification and pars plana vitrectomy (PPV) under sub-Tenon’s
anesthesia.

Methods: This retrospective study included 56 eyes of 56 patients who underwent combined vitrectomy and clear
corneal cataract surgery for posterior segment disease. All patients had applied randomly. A 50:50 mixture of 2%
lidocaine and 0.75% bupivacaine was applied for sub-Tenon’s anesthesia followed by a standard
phacoemulsification-IOL procedure and three-port vitrectomy. Visual outcomes and surgical complications of
patients were measured the during the mean 9 months after surgery.

Results: Preoperatively, indications for 12 (21%) of the patients were retinal detachment, 25 (45%) were diabetic
intravitreal haemorrhage, and 19 (34%) were intravitreal haemorrhage related to retinal vein occlusion for combined
surgery. None of the cases in this study experienced intraoperative capsule rupture, but two cases had iatrogenic
retinal tearing. In the first postoperative visit, none of the patients exhibited hypotony, corneal oedema was observed
in five patients and four patients had elevated intraocular pressure (IOP). None of the patients who received the
perfluoropropane gas injection had elevated IOP. Eleven patients had the same visual acuity and 45 patients had
improved visual acuity at the end of the follow-up period. Postoperatively, four cases developed 160–180° posterior
synechiae due to inflammation, and one case developed 360° posterior synechiae and elevated intraocular
pressure. Posterior capsule opacification developed in three cases, and none of the patients experienced IOL
decentralization.

Conclusion: Combined surgery, 23-gauge vitrectomy and clear corneal phacoemulsification, under sub-Tenon’s
anesthesia was safe and effective in patients with posterior segment disease.
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Introduction
Pars plana vitrectomy (PPV) has been used for many years to treat

posterior segment disorders and diseases such as vitreal haemorrhage,
vitreous opacities, epiretinal membrane, diabetic retinopathy, and
retinal detachment [1,2]. With advanced vitrectomy techniques, it is
possible to achieve good anatomical and visual outcomes [3]. The 23-
G transconjunctival vitrectomy technique developed by Claus Eckardt
is one such method adopted by contemporary vitreoretinal surgeons
[3,4]. Cataracts often co-occur with vitreoretinal pathology, leading to
worse surgical outcomes and impaired visibility of the posterior
segment during vitreoretinal surgery [5]. If surgical interventions for
vitreoretinal disease and cataracts are done sequentially, the presence
of a cataract places the patient at risk of vision loss, despite a successful
vitreoretinal procedure [6,7]. However, conducting two separate
surgeries instead of one combined procedure increases the likelihood
of delayed healing and low vision [8].

Cataracts increase in prevalence with age may time it accompanies
vitreoretinal pathologies such as diabetic retinopathy macular holes,

epiretinal membranes. In addition, cataract occuries after vitrectomy
[9].

Using advanced surgical techniques to combine cataract and
vitreoretinal procedures has maken progress in recent years [10,11].
Combined surgery allows for better posterior segment visibility, better
clearing of the vitreous base, and faster vision recovery. It also
eliminates the need for another operation to remove cataracts from
vitrectomized eyes [12,13]. Furthermore, phacoemulsification is
technically more difficult to perform in vitrectomized eyes because of
the lack of vitreous support. Several reports on cataract removal and
PPV as a combined procedure can be found in the literature [14].

In additional, surgical techniques, clear corneal phacoemulsification
combined with small-gauge sutureless vitrectomy has been
increasingly used for complex vitreoretinal pathologies. Simultaneous
combined surgical techniques has been shown to be effective and safe
in vitreoretinal diseases [14].

In this retrospective study, we recorded intraoperative and
postoperative complications and visual outcomes of patients who had
combined pars plana vitrectomy (PPV) phacoemulsification and
under sub-Tenon’s anesthesia.
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Materials and Methods
This retrospective study was confirmed by Ataturk University

Research Ethics Committee and adhered to the principle of the
Declaration of Helsinki. Informed consent was obtained from all
patients. Medical archives of patients who had combined PPV and
cataract surgery between the dates of January 2012 and July 2014 were
measured. 56 eyes from 56 patients who underwent combined PPV
and phacoemulsification-IOL procedure were analysed.

In the preoperative and postoperative periods, all patients
underwent complete ophthalmic examinations consisting of visual
acuity assessment, slit-lamp microscopy, intraocular pressure (IOP)
measurement, and anterior and posterior segment ophthalmoscopy. In
cases of poor fundus visibility, the posterior segment was assessed by
ultrasonography. Intraocular lens strength was calculated using the
SRK II formula. If fundus pathology prevented proper measurement,
the other eye was used to calculate the intraocular lens strength

All patients received 5 mg diazepam IM. Four drops of topical 0.5%
proparacaine hydrochloride (Alcaine, USA) solution were applied
before the surgery to the cornea and conjunctiva. A 50:50 mixture of
2% lidocaine and 0.75% bupivacaine solutions were administered for
sub-Tenon’s anesthesia. The ocular surface was washed with 5%
povidone-iodine solution and irrigated with BSS after one minute. The
preoperative period (p<0.001as injected into the inferonasal quadrant
and sub-Tenon's space by 2.5 cm curved blunt needle. A clear corneal
incision was made with consideration of the astigmatism axis, followed
by 5-5.5 mm capsulorhexis, phacoemulsification and irrigation/
aspiration. A foldable hydrophobic acrylic lens was then implanted in
the capsular bag. To prevent elevated postoperative IOP, viscoelastic
material was removed from the anterior chamber. After suturing the
incision site with 10/0 nylon, a standard three-port 23-G vitrectomy
was conducted. The vitreous was cleared and, if necessary, additional
vitreoretinal procedures such as air-liquid/air-gas adjustments and
endophotocoagulation were performed. . Patients were examined at
postoperative day 1, day 7, day 14, and every month thereafter.

We recorded the following data: preoperative and postoperative
visual acuity and Intraoperative and postoperative complications such
as iatrogenic retinal breaks, retinal detachments or vitreous
haemorrhages were evaluated. Statistical analyses were performed
using SPSS for Windows (version 11.5; SPSS Inc., Chicago, Illinois,
USA). Statistical significance was calculated using one-way ANOVA.

Results
Of these patients, 25 (45%) were men and 31 (55%) were women;

the age range of the patients was 55-65 years. None of the patients had
undergone previous vitrectomy. Preoperatively, 12 (21%) of the
patients had retinal detachment, 25 (45%) had diabetic intravitreal
haemorrhage and 19 (34%) had intravitreal haemorrhage related to
retinal vein occlusion (Table 1).

All patients had lens opacities that were sufficient to cause vision
disruption and impaired visibility during vitrectomy. Patients in this
study underwent routine cataract surgery with clear corneal tunnel
incision and hydrophobic acrylic IOL implantation in the bag. The
mean duration of the patients’ follow-up periods was 9 (range: 6-12)
months. None of the patients experienced posterior capsule
perforation during the phaco procedure, and five patients developed
corneal oedema during the PPV stage of the procedure. Intraoperative
iatrogenic retinal tears occurred in two patients; however, the tears

were controlled by argon laser photocoagulation. Tamponade was
performed with silicone oil in seven eyes and perfluoropropane gas in
five eyes. The silicone was removed at least 12 weeks later. On the first
postoperative day, none of the patients exhibited hypotony. Corneal
oedema was observed in five patients in postoperative period. In four
patients who received heavy silicone injections, elevated IOP
developed during the follow-up period. This was controlled with
topical treatment. Elevated IOP was not detected in any patients who
received the perfluoropropane gas injection.

Indication Eyes (n) %

Rhegrnatogenous retinal detachment 5 9

Traction retinal detachment 7 12

Intravitreal hemorrhage to diabetic retinopathy 19 34

Intravitreal hemorrhage related to retinal vein
occlusion

25 45

Total 56 100

Table 1: Indications for surgery.

In relation to their preoperative best corrected visual acuity
(BCVA), 11 patients had the same visual acuity and 45 patients had
improved visual acuity at the end of the follow-up period. There was a
statistically significant improvement in average visual acuity in the
postoperative period compared to the preoperative period (p<0.001).
Postoperatively, 4 cases developed 160-180° posterior synechiae due to
inflammation, and 1 case developed 360° posterior synechiae and
elevated IOP. None of the patients experienced IOL decentralization.
Postoperative complications included posterior capsule opacification
(PCO) in 8 eyes, which was treated with YAG laser. Silicone oil
tamponade was removed from the 7 eyes at the end of the follow-up
period. After silicon oil removal, no retinal detachment recurred in
any eye. In 3 eyes re-detachment was observed at the 4 week follow-up
and these patients underwent repeat surgery. 3 eyes had reoperation
for vitreous haemorrhage at 3 months follow-up after surgery (Table
2).

Eyes (n) %

Intraoperative capsule rupture 0 0

Iatrogenic retinal breaks 2 4

Hypotony 0 0

Elevated intraocular pressure 4 7

Corneal oedema 5 9

160–180° posterior synechiae 4 7

360° posterior synechiae 1 2

Posterior capsule opacification 8 14

IOL decentralization 0 0

Reoperation for Retinal detachment 3 5

Reoperation for Vitreous hemorrhage 2 4

Table 2: Intraoperative and postoperative complications.
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Discussion
PPV was first implemented in 1971. Since then, it has been further

developed with additional surgical procedures. Today, PPV is a
frequently used surgical intervention for the treatment of retinal
diseases [15,16]. In recent years, combined surgery has gained
popularity among retina specialists for cases with both cataract and
vitreoretinal disease [17,18]. In addition, the use of clear corneal
phacoemulsification and small entry sutureless vitrectomy has
increased in complicated posterior segment disease. Combined
phacoemulsification and sutureless 23-G vitrectomy has been shown
to be safe and effective [19].

Recently, patients undergoing PPV could have cataract extraction
performed in the same surgical session. However, some studies
recommended placing the intraocular lens immediately after cataract
extraction, before performing PPV and other additional surgical
procedures. Other authors argued that globe manipulation after
cataract extraction could cause complications, such as leakage from
the corneal incision site, meiosis, or loss of corneal transparency due
to Descemet’s membrane folds. These authors recommended that the
IOL should be implanted in a separate surgical session after the
posterior segment surgery has been performed [14,20,21].

Small-incision phacoemulsification method lowers the risk of
corneal wound leakage, allows easier globe manipulation, and
minimizes Descemet’s membrane folds. This method of
phacoemulsification causes minimal trauma, preventing the
development of meiosis and allowing for better visualization of the
retina [21-23]. Use of small incision phacoemulsification in a
combined procedure allows for easier evaluation of the retinal
periphery and results in a more comfortable operation. The most
important point in this procedure is placing the IOL. Some surgeons
recommend IOL implantation after vitrectomy to prevent leakage
from the incision and problems viewing the peripheral retina due to
lens-related refraction [24,25]. Furthermore, IOL implantation before
vitrectomy prevents posterior capsule swelling, which stabilizes the iris
capsule diaphragm and allows for stretching of the posterior capsule
and better visibility of the retina during vitrectomy. In our study,
acrylic foldable IOL implantation was performed prior to vitrectomy
in all cases.

Jalil et al. implanted the IOL immediately after lensectomy in all
patients and stated that the IOL and the lens capsule did not cause any
problems viewing the fundus or applying laser treatment during
posterior segment surgery. They also claimed that having an IOL
implanted provided the added advantage of distending the posterior
capsule, which prevented incidental capsule trauma [26]. Similar
studies showed that clear corneal incision with phacoemulsification
was safe and provided rapid visual rehabilitation in the majority of
cases when combined with PPV. As the corneal incision is done in the
avascular cornea, it does not lead to anterior chamber haemorrhage
and postoperative inflammation is minimal. Most notably, viewing the
peripheral retina is possible. In addition, as reported in the literature,
the corneal incision is resistant to elevated IOP and globe
manipulation [27,28].

Demetriades et al. published a study of a combined vitrectomy and
cataract procedure. After phacoemulsification and IOL implantation,
vitrectomy was performed in patients with diabetic vitreal
haemorrhage, macular hole, epiretinal membrane, and retinal
detachment. The authors concluded that combined IOL implantation
and posterior capsulorhexis procedure was advantageous because it

lessened the number of surgical sessions per patient and resulted in
earlier visual rehabilitation [28]. Combined surgery has been
recommended in other recent studies due to its advantages, including
better visibility of the posterior chamber, the ability to reach the
anterior vitreous, no risk of damaging the lens, and completing
necessary interventions in one surgical session. Furthermore,
Savasatano et al. compared postoperative complications in patients
who underwent 25-G high-speed vitrectomy versus combined
vitrectomy and phacoemulsification, and found that the combined
procedure did not increase the rate of postoperative complications
[28,29]. The results of this study indicate that combined surgery is an
appropriate treatment option for patients with both posterior segment
pathology and cataracts. In addition to positive PPV outcomes and
acceptable complication rates, this method provides several
advantages, including better visibility during surgery, decreased risk
associated with a second surgical session, lower cost, and earlier
postoperative visual recovery.

Studies have shown that sub-Tenon’s anesthesia was comfortable
and reliable for ophthalmic surgery patients. The effect of this method
continues longer and it provides deeper anaesthesia. This method of
anaesthesia can provide better pupillary dilatation, which is an
advantage for the surgeon [30,31].

Foster and all showed result of combined technique cataract
extraction was followed by vitrectomy. They reported complications,
one eye neovascular glaucoma, one pupillary block and two posterior
synechiae in study. They concluded that the combined technique
provided clear anterior and posterior segment media [32]. In a more
recent study the authors evaluated the visual outcomes and
complications of combined surgical for the complications of
proliferative diabetic retinopathy. All patients underwent combined
sutureless vitrectomy and clear corneal cataract surgery. Indications of
their surgery were vitreous hemorrhage and tractional retinal
detachment. At result, visual acuity improved from 0.86 ± 0.59
preoperatively to 0.39 ± 0.52 six months postoperatively (P<0.0001). 7
eyes had intraoperative retinal tear, in 10 eyes had postoperative
vitreous haemorrhage, 1 eye had postoperative hypotony, 1 eye
developed neovascular glaucoma and 6 eyes required a repeat
vitrectomy. They conclusied that combined for the complications of
proliferative diabetic retinopathy was safe and effective [33]. Similarly
in a retrospective study included the measures pre and postoperative
visual acuity, operating time, intraocular pressure, intra- and
postoperative complications for epiretinal membrane, refractory
macular oedema associated with retinal vascular disorders, idiopathic
macular hole, non-clearing vitreous haemorrhage, rhegmatogenous
retinal detachment, tractional retinal detachment associated with
proliferative diabetic retinopathy, and subretinal haemorrhage
underwent combined surgery. Final visual acuity impaired as
statistically significant in combined surgery group. They reported no
intraoperative complications. However 18 eyes had hypotony during
the first week after surgery. One case of retinal detachment was
observed throughout the follow-up period combined surgery group
[34].

In addition it Sood and all measured hypotony rates, logMAR visual
acuity, and intraocular inflammation in vitrectomy combined with
phacoemulsification and IOL implantation. Results of their study
indicate that combined surgery is an advantage option for visual
outcomes, led to faster visual rehabilitation, and reduced ocular
inflammation in vitreoretinal diseases [35].
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The intraoperative and postoperative complications rate our study
is similar to the literature. We supported that a combined surgery of
pars plana vitrectomy and phacoemulsification undergoing sub-
Tenon’s anaesthesia is safe and effective in patients have vitreoretinal
diseases. Considering the advantages of the combined procedure, we
believe that combined surgery was effectively and safely used without
increased rates of complications on eligible vitreoretinal diseases.
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