
Objective: This study aimed to compare the long-term functional and anatomical outcomes of combined phacovitrectomy and sequential 
vitrectomy and cataract surgery for macular hole (MH) and cataract.

Methods: This retrospective comparative study analyzed the medical records of 58 patients who underwent phaco vitrectomy (n=24) or 
sequential surgery (n=34) for MH and cataract between March 2014 and March 2016. Patients were divided into the combined surgery group, 
which underwent combined surgery for MH and cataract extraction, and the sequential surgery group, which underwent vitrectomy first, 
followed by cataract extraction. The primary outcome measures were the best-corrected visual acuity (BCVA) before surgery and at 3, 6, 12, 
and 24 months after surgery and successful hole closure. 

Results: A total of 58 patients were included in this study. The change in BCVA at 3 months after surgery was significantly better in the 
combined surgery group than in the sequential surgery group. However, no significant difference was found between the groups at 6, 12, 
and 24 months after surgery. Cataract surgery was performed at 4.9±1.2 months after the first surgery (vitrectomy) in the sequential surgery 
group. In the success group, the rates of hole closure were 95.8% (23/24) and 97% (33/34) in the combined and sequential surgery groups, 
respectively.

Conclusion: Combined phaco vitrectomy and sequential vitrectomy and cataract surgery are safe and effective methods for treatment of 
MH and cataract. Although both methods demonstrate similar anatomical and functional success, combined surgery appears superior over 
sequential surgery because of the early visual improvement, decreased patient morbidity, and lower cost.

Keywords: Macular hole surgery, closure success, cataract

Comparison of the Long-term Outcomes of Combined 
Phacovitrectomy and Sequential Surgeries for Macular Hole and 
Cataract

 Abstract

258

Eur Arch Med Res 2020;36(4):258-62
DO I: 10.4274/eamr.galenos.2020.40085

 Gökhan Demir1,  Semih Çakmak2,  Şehnaz Özçalışkan2,  Hasan Güneş1,  Murat Arıcı3,  Zeynep Alkın4

1Fatih Sultan Mehmet Training and Research Hospital, Clinic of Ophthalmology, İstanbul, Turkey
2Beyoğlu Eye Training and Research Hospital, Clinic of Ophthalmology, İstanbul, Turkey
3Tunceli State Hospital, Clinic of Ophthalmology, Tunceli, Turkey
4Etiler Dünyagöz Hospital, Clinic of Ophthalmology, İstanbul, Turkey

ORIGINAL ARTICLE

Cite this article as: Demir G, Çakmak S, Özçalışkan Ş, Güneş H, Arıcı M, Alkın Z. Comparison of the Long-term 
Outcomes of Combined Phacovitrectomy and Sequential Surgeries for Macular Hole and Cataract.
Eur Arch Med Res 2020;36(4):258-62

Address for Correspondence: Gökhan Demir, Fatih Sultan Mehmet Training and Research Hospital, Clinic of 
Ophthalmology, İstanbul, Turkey
Phone: +90 542 551 02 46 E-mail: dr.gkhndmr@gmail.com ORCID ID: orcid.org/0000-0002-3293-3396

©Copyright 2020 by the University of Health Sciences Turkey, Prof. Dr. Cemil Taşçıoğlu City Hospital
European Archives of Medical Research published by Galenos Publishing House.

Received: 09.05.2020
Accepted: 02.06.2020

INTRODUCTION
In recent years, treatment of a macular hole (MH) has shown 

considerable improvement with the use of optical coherence 

tomography (OCT) in clinical practice. OCT technology was 

the first to demonstrate that a vitreoretinal surgery (VRS) may 

improve visual acuity in MH (1). Moreover, advancements in 

surgical techniques and instrumentations lead to more favorable 
functional and anatomical outcomes in MH (2).

MH commonly occurs in the elderly population. In cases with 
coexisting cataract, VRS may be more challenging due to 
poor surgical view secondary to media opacities. Combined 
phacovitrectomy is an approved treatment option in patients 
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with combined cataract and vitreoretinal disorders (3,4). This 

approach improves the surgical view, increases postoperative 

visual rehabilitation, decreases the need for a secondary 

procedure, and reduces cost.

In addition, cataract development is common in phakic eyes 

after vitrectomy (5,6). Undesirable physiological effects of 

irrigation solutions, accidental mechanical injury, or prolonged 

gas exposure may accelerate cataract formation after surgery (7). 

In cataract surgery, more accurate and reliable postoperative 

refractive outcomes were obtained due to the developments in 

surgical technique, intraocular lens (IOL) formulations, and use of 

premium IOLs (8). However, cataract surgery is more complicated 

in vitrectomized eyes. Anatomical changes such as the absence 

of vitreous support, deeper anterior chamber, unstable lens 

capsules, posterior capsular plaques, and weakened zonules are 

the main risk factors for intraoperative complications (9-14).

Previous studies have described anatomical and functional 

results of both combined and sequential surgeries in MH (15). 

However, the effect of lens status during surgery on surgical 

outcomes is still unknown. Thus, this study aimed to compare 

the long-term functional and anatomical outcomes of combined 

phacovitrectomy and sequential vitrectomy and cataract 

surgeries for eyes with coexisting MH and cataract.

METHODS
Study Population

For this retrospective comparative study, we reviewed the 

charts of patients with both MH and cataract treated between 

March 2014 and March 2016. This study adheres to the tenets 

of the Declaration of Helsinki, and patients gave their written 

permission before surgery. The study was approved by Beyoğlu 

Institutional Review Board (date: 31/10/2018- decision number: 

19/C-1).

This study included 58 patients, with a follow-up duration of 

at least 24 months. The patients were divided into two groups 

according to the timing of vitrectomy and cataract surgery: the 

combined surgery group consists of patients who underwent 

phacovitrectomy, and the sequential surgery group consists 

of patients who underwent vitrectomy, followed by cataract 

surgery. Medical records of each patient were reviewed, and the 

following data were recorded: age, sex, systemic diseases, follow-

up duration, coexisting retinal diseases, intraocular tamponade, 

intraoperative and postoperative complications [such as 

intraocular pressure (IOP) elevation, reactions or synechia in the 

anterior chamber, hyphema, and retinal tears or detachment], 

and systemic and topical medications. Patients had undergone 
complete ophthalmologic evaluation, including assessment of 
visual acuity, IOP measurement using Goldmann applanation 
tonometry, slit-lamp biomicroscopy, fundoscopy, and OCT before 
surgery and at 1 day, 1 week, and 1, 3, 6, 12, and 24 months 
after surgery. At baseline and follow-ups, macular structural 
assessment was made using Spectralis (Heidelberg Engineering, 
Heidelberg, Germany). Then, 25-line and 30-degree scans were 
performed, and the fovea was determined as the center. Gass 
staging was done based on the preoperative OCT images, and 
the hole base diameter, maximum hole height, and shortest 
diameter of the hole opening were calculated. In each patient, 
preoperative peripheral retinal examination was performed 
using wide-field lens. The main outcome measure was the best-
corrected visual acuity (BCVA) before surgery and at 3, 6, 12, and 
24 months after surgery, IOP changes, use of antiglaucomatous 
medications, and hole closure rates during postoperative 
visits. Secondary outcome measures were intraoperative and 
postoperative complications.

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: patients who underwent 
vitrectomy for idiopathic MH between March 2014 and March 
2016 and patients with follow-up duration of at least 24 months. 
The exclusion criteria for all participants were as follows: Any 
history of refractive or intraocular surgery, history of blunt and 
penetrating ocular trauma, traumatic MH, retinal detachment 
associated with MH, uveitis, diabetic retinopathy, glaucoma, 
age-related macular degeneration, and high myopia (i.e., greater 
than six diopters).

Surgical Technique

Surgical decisions were made after discussing with the patients 
the risks and benefits of surgery. As preparation, the periocular 
skin (with 10% concentration) and conjunctival fornix (with 5% 
concentration) were wiped with povidone-iodine. All patients 
received peribulbar anesthesia 10 min before surgery, induced 
by subtenon injection of 2 mL of lidocaine hydrochloride 20 mg/
mL + epinephrine 0.0125 mg/mL combined with hyaluronidase 
300 IU. In the combined surgery group, cataract surgery was 
performed through two corneal incisions: a main incision of 2.6 
mm and a side port incision of 0.9 mm. The phacoemulsification 
method was used for cataract extraction. Foldable, single-piece 
posterior chamber IOLs (IOL; Zaracom Monofocal 1-piece IOL) 
were implanted in the bag in most of the patients. However, 
three-piece IOLs were implanted in the sulcus if needed. A 
single corneal suture (Ethicon 10-0; Ethicon Inc., San Angelo, TX) 
was applied to the corneal tunnel. Then, three-port pars plana 
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vitrectomy was performed with the constellation system (Alcon 
Laboratories, Inc., Fort Worth, TX) using 23-gauge valved trocars, 
and the vitreous gel and posterior hyaloid were removed. The 
internal limiting membrane (ILM) was stained with a brilliant 
blue solution and peeled from an area within 2-3 disc diameters 
from the fovea using forceps. ILM peeling was performed starting 
from the temporal region to minimize the risk of damaging the 
papillomacular bundle. The retinal periphery was examined 
with a wide-angle imaging system after the procedure, and laser 
photocoagulation (Purepoint® 532 nm Laser) was performed 
if retinal tears were found. Following the liquid-air exchange, 
longer-acting gases (C3F8 or SF6) were used to buffer the hole. 
All surgeries have been performed by the same surgeon (Z.A).

In the sequential surgery group, MH surgery was performed 
following the same method, and cataract surgery was performed 
when the cataract caused visual impairment during follow-up. 
For each patient, intraoperative and postoperative complications 
were noted. All patients were advised to maintain a face-
down position as much as possible 1 week after MH surgery. 
Standard anti-inflammatory, antibiotic, and, if necessary, anti-
glaucomatous treatments were prescribed within 1 month 
of surgery. In case of an anterior chamber reaction, an anti-
inflammatory drug was administered more often.

Statistical Analysis

All statistical analyses were done using SPSS Statistics version 25.0 
for Windows (SPSS Inc., Chicago, IL, USA). Visual acuities were 
converted to logarithm of the minimal angle of resolution units. 

Data normality was assessed using Kolmogorov-Smirnov test. 
Categorical variables were recorded as numbers and numerical 
variables as mean and standard deviation. Depending on the 
variable type, data were analyzed by Wilcoxon, Mann-Whitney 
U, and Fisher exact tests. The p value <0.05 was accepted for 
statistical significance.

RESULTS
A total of 58 patients were included in this study, with 24 
patients in the combined surgery group and 34 patients in the 
sequential surgery group. The mean patient age was 68.3±5.9 
and 67.5±6.2 years in the combined and sequential surgery 
groups, respectively. Sex distribution was similar between two 
the groups (p=0.76). The demographic characteristics of the 
patients are summarized in Table 1. The mean follow-up time 
was 26±2.4 months. No significant difference was found in MH 
size and the period between the appearance of clinical findings 
and surgery in both groups (p=0.24, p=0.45, respectively). 
In the overall study group, 12 cases were in stage 2, 28 cases 
were in stage 3, and 18 cases were in stage 4 according to the 
Gass classification. The mean interval between vitrectomy and 
cataract surgery was 4.9±1.2 months in the sequential surgery 
group. The mean change in the BCVA at 3 month after surgery 
was statistically significantly better in the combined surgery 
group than in the sequential surgery group. No significant 
difference was noted between the two groups at 6, 12, and 24 
months after surgery. Changes in the BCVA over time in the two 
groups are presented in Figure 1. The rates of hole closure in 

Table 1. Characteristics of patients operated on using a combined surgery or a consecutive surgery

Combined group n=24 Consecutive group n=34 p value

Gender (M/F) 11/13 16/18 0.76

Age (years)a 68.3±5.9 67.5±6.2 0.81

Mean size of MH (mm) 424 ± 128 431 ± 138 0.24

Duration of MH (months) 5.2±1.3 5.8±1.5 0.45

Mean BCVA (LogMAR) - - -

Preoperative BCVA 0.89±0.21 0.87±0.24 0.69

Postoperative BCVA at 3rd months 0.33±0.18 0.69±0.16 <0.05

Postoperative BCVA at 6th months 0.30±0.17 0.31±0.20 0.75

Postoperative BCVA at 12th months 0.31±0.19 0.32±0.21 0.77

Postoperative BCVA at 24th months 0.31±0.18 0.31±0.18 0.81

Mean BCVA change (LogMAR) - - -

At 3rd months after surgery 0.56±0.20 0.18±0.23 <0.05

At 6th months after surgery 0.59±0.19 0.56±0.19 0.55

At 12th months after surgery 0.58±0.21 0.55±0.21 0.61

At 24th months after surgery 0.58±0.20 0.56±0.20 0.58
aMean ± standard deviation, M: Male, F: Female, MH: Macular hole, BCVA: Best-corrected visual acuity, LogMAR: Logarithm of minimal angle of resolution 
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the overall study group, combined surgery group, and sequential 

surgery group were 96.5% (56/58), 95.8% (23/24), and 97% (33/34), 

respectively. During vitrectomy in the combined surgery group, 

three patients had retinal tears, and one patient developed 

retinal detachment. In the sequential study group, four patients 

had retinal tears, and retinal detachment was observed in one 

patient. Retinal tears were treated with endo-photocoagulation, 

and routine surgical procedures were performed to treat the 

detached retina.

During cataract surgery. Run-out capsulorhexis in two cases 

and posterior capsule rupture in two cases were noted among 

24 patients in the combined surgery group. In the sequential 

surgery group, posterior capsule rupture (n=4), run-out 

capsulorhexis (n=3), and crystalline lens drop (n=1) occurred 

during cataract surgery. In the overall study group, 10 patients (6 

in the combined group and 4 in the sequential group) had IOP 

elevation, which responded to antiglaucomatous medication. 

However, no significant difference in IOP levels was found 

between the groups at 1, 3, 6, 12, and 24 months after surgery. As 

endotamponade, C3F8 gas was used in 20 (83.3%) and 25 (73.5%) 

cases and SF6 gas was used in 4 (16.7%) and 9 (26.5%) cases in the 

combined and sequential surgery groups, respectively.

DISCUSSION
As demonstrated in previous literature and in this study, 

combined phacovitrectomy and sequential vitrectomy and 

cataract surgery are both safe and effective methods in 

patients with coexisting cataract and MH (16). Some authors 

have attempted to describe the best surgical method in MH 

surgery to reach a closure rate higher than 90% (17,18). Cataract 

formation that causes decreased vision after successful VRS is 

commonly seen in MH. Nuclear sclerosis following vitrectomy 

has been reported to occur in 75%-90% of patients with MH 

(19,20). Lens opacities may cause difficulty in the visualization 

of the ILM during surgery. Thus, inadvertent trauma to the 

neurosensory retina may occur due to the excessive amount 

of force applied during ILM peeling (21). Combined phaco 

vitrectomy has many advantages for both the patient and 

surgeon (22,23). The patient undergoing combined surgery will 

have fewer visits and will not experience perioperative stress for 

a second time. By contrast, cataract surgery in vitrectomized 

eyes is more challenging for surgeons. Zonular weakness, fragile 

posterior capsule, and unstable anterior chamber are factors 

that cause difficulties and complications during cataract surgery 

in vitrectomized eyes (23). In this study, a few complications, 

including runout capsulorhexis, posterior capsule rupture, and 

crystalline lens drop, were noted during cataract surgery in 

the sequential surgery group. Therefore, it is a good surgical 

option to combine vitrectomy with phacoemulsification in 

patients with coexisting cataract and MH. Retinal imaging will 

be more convenient during surgery after cataract removal. 

However, surgeons should consider the possibility of corneal 

edema after phacoemulsification in combined surgeries, which 

impairs retinal visualization. In addition, some authors have 

emphasized that postoperative inflammation may be more 

common in combined surgeries, and complications such as 

posterior synechia, optic capture, and anterior chamber reaction 

are not rare (24). They have also noted that these postoperative 

findings might be minimized by using anti-inflammatory drugs 

and appropriate positioning. In this study, we did not observe 

these postoperative complications, except anterior chamber 

reaction in four patients in the combined surgery group.

In this study, functional and anatomical outcomes in both 

study groups were similar. The mean change in the BCVA at 3 

months after surgery was significantly better in the combined 

surgery group than in the sequential surgery group. However, 

this significant difference was not observed in other study time 

points because the mean change in the BCVA after cataract 

surgery increased statistically significantly in the sequential 

surgery group and BCVA improvement was similar between the 

two groups at 6, 12,18, and 24 months after surgery.

Study Limitations 

The limitations of our study are its retrospective design and small 

sample size. The lack of data with regard to preoperative cataract 

grading is another limitation. A 24-month follow-up period is 

a strong aspect of the study. Prospective studies evaluating the 

effect of combined surgery on anterior segment structures are 

needed to clarify the corneal changes after surgery.

Figure 1. The graph shows the BCVA change of both groups over time
BCVA: Best-corrected visual acuity, LogMAR: Logarithm of minimal angle of 
resolution
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CONCLUSION
Combined phacovitrectomy and sequential vitrectomy and 
cataract surgery are both safe and effective methods in the 
treatment of coexisting MH and cataract. Although both 
methods are similar in terms of anatomical and functional 
success, combined surgery has the advantages of early visual 
improvement, decreased patient morbidity, and reduced cost. 
In addition, combined surgery appears advantageous because 
more cataract surgery complications were encountered in the 
sequential surgery group.
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