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Abstract: Pars plana vitrectomy is today a common first-line procedure for treatment of rhegmatog-

enous retinal detachment (RRD). Removal or preservation of the natural lens at the time of vitrec-

tomy is associated with both advantages and disadvantages. The combination of cataract extraction 

(i.e., phacoemulsification) with pars plana vitrectomy (PPVc) enhances visualization of the periph-

eral retina and the surgical management of the vitreous base. However, PPVc prolongs the surgical 

time and is associated with iatrogenic loss of the accommodation function in younger patients, pos-

sible postoperative anisometropia, and unexpected refractive results. Performance of pars plana 

vitrectomy alone (PPVa) requires good technical skills to minimize the risk of lens damage, and 

quickens cataract development. We retrieved all recent papers that directly compared PPVc and 

PPVa using parameters that we consider essential when choosing between the two procedures (the 

success rate of anatomical RRD repair, postoperative refractive error, intra and postoperative com-

plications, and costs). PPVa and PPVc were generally comparable in terms of RRD anatomical re-

pair. PPVc was associated with fewer intraoperative, but more postoperative, complications. Mac-

ula-off RRD PPVc treatment was often associated with undesirable myopic refractive error. PPVa 

followed by phacoemulsification was the most expensive procedure. 

Keywords: pars plana vitrectomy; rhegmatogenous retinal detachment; cataract surgery; phacovitrectomy; 

lens-sparing vitrectomy 

 

1. Introduction 

Rhegmatogenous retinal detachment (RRD) is a major vision-threatening disease; the incidence 

ranges from 6.3 to 17.9 per 100,000 peoples per year. RRD develops after retinal tears caused by 

trauma; or may be attributable to retinal structural anomalies, pathological myopia, complicated cat-

aract surgery, or posterior vitreous detachment. Subretinal fluid accumulates between the neurosen-

sory retina and the retinal pigment epithelium. When the retina separates from the pigment epithe-

lium, surgical management is required [1–4]. Although RRD is more common in adult myopic and/or 

pseudophakic patients, retinal tears may also occur in younger patients, especially after trauma or 

associated with hereditary collagen anomalies [5–7]. There are currently three surgical techniques for 

RRD repair: scleral buckling, pneumatic retinopexy, and pars plana vitrectomy (PPV). Buckling is the 

oldest method. In this method, silicone bands are placed outside the ocular globe and sutured to the 

sclera to relieve vitreal traction and approximate the pigment epithelium to the retinal tears. This 

procedure may be combined with retinopexy. Pneumatic retinopexy is usually employed to treat 

only RRD cases with few, small retinal tears in the superior quadrants of the eye. An injected intra-

ocular air/gas bubble tamponades the RRD, followed by laser or cryo-retinopexy. Appropriate post-

operative head positioning is essential to allow the bubble to tamponade the retinal tear.  
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Currently, PPV using 23/25/27-gauge instruments is the procedure of choice for many surgeons; 

the primary anatomical success rate attains 80% [8–10]. The vitreous is fragmented and aspirated, 

thus removing the retinal traction and flattening the detached retina, followed by a gaseous or vis-

cous tamponade. Despite the success of repair, a frequent side-effect of PPV performed on a phakic 

eye is progressive cataract development and thus a rapid need for cataract surgery. This is technically 

more challenging than usual because the vitreous support is lacking [11,12]. A combination of 

phacoemulsification with PPV affords certain advantages including better visualization during reti-

nal surgery and wider access to the vitreous base; this allows more complete vitreous shaving and 

facilitates intraoperative laser treatment. Also, tamponade filling is more extensive, thus reducing the 

risk of RRD recurrence. However, the combined procedure also has certain disadvantages, such as a 

longer surgery time with possible additional complications (e.g., corneal edema), increased risk for 

postoperative refractive errors (when the macula is detached, the axial length [AL] measurement may 

be erroneously short if particular caution is not taken), and postoperative anisometropia in myopic 

eyes. Also, removal of the natural lens is associated with complete loss of any residual accommoda-

tion function [13–24]. 

Both phacoemulsification combined with PPV (PPVc) and PPV alone (PPVa) are associated with 

some advantages and disadvantages; surgeons usually select treatment by reference to the patient 

characteristics and their personal experience. A recent meta-analysis reported that the two techniques 

yield statistically comparable results, with the exception that PPVa is associated with slightly better 

final visual acuity [25]. This review complements the cited study; we consider additional publications 

and individual clinical and technical parameters. 

2. Materials and Methods 

PubMed, EMBASE, and the Cochrane library were searched between January and April 2023 for 

papers comparing PPV alone, and combined with phacoemulsification, as RRD treatments published 

from January 2010 to March 2023. We did not consider earlier papers because PPV instrumentation 

has evolved consistently over the last decade. The following keywords were used separately and in 

combination: “Vitrectomy,” “Pars plana vitrectomy,” “PPV,” “Lens-sparing vitrectomy,” “Vitrec-

tomy with cataract surgery,” “Phacovitrectomy,” “Vitrectomy with phacoemulsification,” “Com-

bined vitreoretinal surgery,” “Rhegmatogenous retinal detachment,” and “Retinal detachment.”. Pa-

pers addressing at least one of the following issues were included: rate of RRD anatomical repair, 

postoperative refraction, rate(s) of intra and/or postoperative complications, and costs.  

Preprints, papers not in English, non-peer-reviewed studies, and papers using PPV to treat con-

ditions other than RRD were excluded. 

3. Results 

The search yielded 3319 citations, reduced to 13 after removal of duplications and irrelevant 

works, with a total of 7379 eyes considered. The characteristics of the included studies are listed in 

Table 1. 

Table 1. Characteristics of the included studies. 

First Author, year PPVc (N°) PPVa (N°) Follow up (months) Design 

Lee 2012 311 54 > 3 R 

Seider 2014 n.a. n.a. n.a. R 

Caiado 2015 28 
69 (41 pseudo-

phakic) 
> 12 R 

Kim 2015 38 25 > 1 R 

Erçalık 2017 458 376 > 6 R 

Loukovaara 2018 126 1564 12 R 

Guber 2019 516 501 n.a. R 

Helmy 2020 20 20 4 PR 

Tan 2021 127 139 > 6 R 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 June 2023                   doi:10.20944/preprints202306.1098.v1

https://doi.org/10.20944/preprints202306.1098.v1


 3 

 

Mora 2021 30 29 > 6 PR 

Moussa 2021 70 41 

3 to 6 after gas 

reabsorption or oil 

removal 

 

R 

Kim 2021 82 111 > 6 (mean 26.3) R 

Radeck 2022 2163 451 3 R 

PPVa: pars plana vitrectomy alone; PPVc: pars plana vitrectomy combined with cataract extraction, 

n.a.: not available; R= retrospective; PR= prospective randomized. 

Below, we discuss the 4 above mentioned relevant issues and, for each of them, the cited studies 

are presented in chronological order. The values of statistical significance (p) are detailed in the 

respective tables. 

3.1. Efficacy of RRD repair 

Data on primary anatomical healing rate after RRD was treated via PPVa and PPVc are given in 

Table 2. 

Table 2. Rate of RRD successful repair in the considered studies. 

First Author, year PPVc (N°) PPVa (N°) Tamponade SR of PPVc (%) SR of PPVa (%) P value 

Caiado 2015 28 28 (phakic) Gas, SO 
91 with Gas 

94 with SO 

71 with Gas 

72 with SO 
0.043* 

Loukovaara 2018 126 1564 Gas, SO 81 90.5 n.a. 

Guber 2019 516 501 Gas, SO 89.3 90.4 N.S. 

Helmy 2020 20 20 SO 100 99.5 N.S. 

Tan 2021 127 139 Gas 84.3 89.2 N.S. 

Mora 2021 30 29 Gas 96.7 89.7 N.S. 

Kim 2021 82 111 Air, Gas 91.5 92.8 N.S. 

Radeck 2022 2163 451 Gas, SO 93 88.7 0.002* 

PPVa: pars plana vitrectomy alone; PPVc: pars plana vitrectomy combined with cataract extraction; 

SO: silicone oil; SR: success rate; *statistically significant; N.S. not significant (>0.05); n.a.: not available. 

The earliest paper that we reviewed was that of Caiado et al. [19] This retrospective study 

included 97 RRD eyes classified by lens status (phakic or pseudophakic), the surgical technique used 

(23-gauge PPVc or PPVa), and the tamponade agent (long-lasting gas or silicone oil); the minimum 

follow-up was 12 months. The primary PPV success rate for pseudophakic eyes, using either a gas or 

silicone oil tamponade, was higher than that for phakic eyes, suggesting that the combination of 

phacoemulsification with PPV was valuable in terms of RRD anatomical repair. 

Loukovaara et al. [17] retrospectively assessed 1,690 consecutive RRD patients, of whom 1,564 

(92.5%) underwent PPVa and only 126 (7.5%) received PPVc. The primary endpoint was the 

reoperation rate to 1 year. That rate was 2.67-fold higher after PPVc than PPVa. 

Guber et al. [21] retrospectively studied 1,017 RRD eyes, of which 516 (50.7%) underwent PPVc 

and 501 (49.3%) received PPVa. No significant between-group differences in the redetachment rate 

were noted, being 9.6% in the PPVc group and 10.7% in the PPVa group. However, the details of 

postoperative follow-up were not described. 

More recently, Helmy et al. [26] published a comparative, prospective randomized study that 

compared two groups each of 20 patients, of which the first underwent primary PPVa with a silicone 

oil tamponade followed 3 months later by PPV to remove the silicone oil, and phacoemulsification. 

The second group underwent PPVc followed by silicone oil removal only 3 months later. Follow-up 

concluded 1 month after the second PPV. The RRD repair efficacy was identical in both groups. 

The retrospective, comparative case series of Tan et al. [22] included 127 phakic RRD eyes treated 

via PPVc (mean follow-up 42.6 ± 14.3 months) and 139 such eyes treated with PPVa (mean follow-up 

41.6 ± 15.8 months). The primary reattachment rates were 84.3% for PPVc and 89.2% for PPVa.  
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Mora et al. [4] conducted a prospective randomized trial comparing PPVa and PPVc RRD treat-

ments, with 6 months of follow-up. The groups were comparable in terms of the extents and locations 

of the retinal breaks and the surgical tamponades employed. Of 59 eyes of 59 patients, 29 underwent 

PPVa and 30 received PPVc. RRD recurred in three of the PPVa group and one of the PPVc group; 

the difference was not statistically significant. 

During a retrospective review of the medical records of 193 patients with primary RRD, Kim et 

al. [23] included those who underwent either PPVa (111) or PPVc (82). The mean follow-up period 

was 26.3 months. Lens-sparing procedures were performed on 60 eyes (58.8%) by experienced sur-

geons and on 51 eyes (56.0%) by surgical fellows; PPVc was performed on 42 eyes (41.2%) by experi-

enced surgeons and on 40 eyes (44.0%) by fellows. In the PPVa group, the RRD repair efficacies did 

not significantly differ (91.7% for experienced surgeons and 94.1% for fellows). In the PPVc group, 

the primary success rate was higher when surgery was performed by senior surgeons (97.6% vs. 85% 

for fellows). This difference was termed “marginally significant”. 

Radek et al. [27] retrospectively analyzed 5,502 eyes with uncomplicated primary RRD operated 

upon by 13 vitreoretinal surgeons with different levels of surgical experience in a single center over 

a 15-year period. Of 2,614 phakic eyes treated via PPV, 2,163 (82.7%) underwent PPVc and the rest 

received PPVa. The RRD anatomical repair rate was better in the group that underwent combined 

surgery (93%) than in the PPV-alone group (88.7%). 

3.2. Postoperative refraction 

Postoperative refraction data after both PPVa and PPVc are listed in Table 3. 

Table 3. Postoperative refraction of the considered studies. 

First Au-

thor, year 
PPVc (N°) PPVa (N°) Ocular Biometry 

IOL power 

formula 

ME PPVc  

(SE in D) 

ME PPVa  

(SE in D) 

P 

value 

Kim 2015 38 25 
IOL Master, ARK, 

ultrasound 
SRK/t –0.40 ± 1.07 D 0.07 ± 0.56 D 0.028* 

Helmy 2020 20 20 

Haag-Streit optical 

biometer (-0.5 D 

refractive target) 

n.a. 

−2.5 D (range: 

+1.5 D to −6.6 

D) 

−0.75 D (range: 

+1.25 D to −3.25 

D) 

0.031* 

Tan 2021 127 139 
IOL Master, ARK, 

ultrasound 
SRK/t -0.32 ± 1.28 D 0.16 ± 1.53 D 0.047* 

Mora 2021 30 29 
IOL Master 500, ul-

trasound 
SRK/t n.a. n.a. n.a. 

Moussa 2021 70 41 
IOL Master 700, 

ultrasound 

Hoffer Q if 

AL< 22mm 

 SRK/t if AL 

> 22 mm 

-0.08 ± 0.92 D -0.07 ± 0.56 D n.a 

Kim 2021 82 111 
IOL Master, 

ultrasound 
n.a. -0.58 ± 0.97 D -0.18 ± 0.84 D 0.014* 

PPVa: pars plana vitrectomy alone; PPVc: pars plana vitrectomy combined with cataract extraction; 

IOL: intraocular lens; ARK: autorefractor keratometer; ME: mean refractive error; SE: spherical equiv-

alent, D: diopters, n.a.: not available. * statistically significant. 

The earliest relevant paper was Kim et al. [28] The authors retrospectively compared a “com-

bined procedure group” (cataract surgery immediately followed by PPV, 38 eyes) to a “delayed 

group” (PPV followed by delayed cataract surgery, 25 eyes). AL and keratometry were measured by 

ultrasound (patient in supine position) and by auto refracto-keratometer, respectively. For 54 of the 

63 cases, intraocular lens (IOL) Master Biometry (Carl Zeiss Meditec AG, Germany) was also per-

formed, with patients upright. The SRK/t formula was used for IOL power calculation (eyes who had 

undergone prior refractive surgery were excluded) and the final refractive error evaluated at least 1 

month after cataract surgery. A significant myopic shift of –0.40 ± 1.07 D was found in the PPVc 

group; the mean refractive error was only 0.07 ± 0.56 D in the PPVa group. 
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Helmy et al. [26] used a Haag-Streit (Köniz, Switzerland) optical biometer to measure AL and 

perform keratometry in a PPVc/PPVa cohort (for the PPVa eyes, phacoemulsification was performed 

at the time of the second PPV that removed the silicone oil); the refractive target was –0.5 D for both 

groups. The formula used for IOL power calculation was not specified. A significant myopic shift 

was evident in the PPVc group, thus a mean spherical equivalent of −2.5 D (range +1.5 to −6.6 D) but 

a much lower value of −0.75 D (range +1.25 to −3.25 D) in the PPVa group. 

Tan et al. [22] measured keratometric values using an auto refracto-keratometer and derived the 

AL via optical biometry (IOL Master). The AL was also checked using immersion A-scan ultrasoni-

cation in patients with macula-off RRD or dense optic media. If the AL measurement was signifi-

cantly shorter than that of the fellow eye by both methods, and no preexisting anisometropia was 

apparent, the final refractive target was determined using the AL of the fellow eye. The SRK/t formula 

was used in all cases (prior refractive surgery was among the exclusion criteria). In line with the 

findings of other studies, the PPVc group exhibited a greater myopic refractive error than did the 

delayed group (–0.32 ± 1.28 D vs. 0.16 ± 1.53 D) but the difference was significant only for patients 

with macula-off RRD. 

Mora et al. [4] used optical biometry (IOL Master 500) to derive the AL of cases with macula-on 

RRD, derived keratometric values, and measured anterior chamber depths. Combined vector-A/B-

scan ultrasound biometry was employed to measure AL in patients with macula-off RRD. The IOL 

power was calculated using the SRK/t formula for all eyes except those that had undergone prior 

refractive surgery, for which the Barrett true-K formula was employed. Refractive outcomes were not 

reported. The visual outcome was somewhat better in the PPVa group but statistical significance was 

not attained. At the 6-month follow up, only 16/30 eyes (53%) in the PPVc group had attained the 

preoperative refractive target (previously unpublished data). 

In a retrospective comparative study of 154 eyes with RRD, Moussa et al. [29] analyzed refractive 

outcomes; evaluated the accuracies of optical biometry, swept-source optical coherence tomography, 

and contact ultrasound biometry; and explored the effect of macular status. Three groups were de-

fined: phakic patients with RRD treated via PPVc (70 eyes) (group 1), RRD patients treated via PPVa 

(41 eyes) (group 2), and matched patients without RDD undergoing cataract operations (controls) 

(group 3) (43 eyes). An IOL Master 700 was used to obtain optical biometric measurements, but im-

mersion ultrasonography was performed when IOL Master data were considered unreliable, thus for 

cases with macula-off RRD. The SRK/t formula was used when the AL was > 22 mm and the Hoffer 

Q formula when the AL was < 22 mm. Group 1 evidenced an overall myopic shift of –0.08 ± 0.92 D 

and group 2 a shift of –0.07 ± 0.56 D, not significantly different than that of the control group. How-

ever, a wider myopic shift and a significantly increased mean absolute error were apparent when 

ultrasound biometry data were used for macula-off RRD IOL power calculation. In particular, the 

mean absolute error was greater for the group 1 than the group 2 macula-off ultrasound biometry 

subgroups (p < 0.001). 

Kim et al. [23] used optical (IOL Master) and ultrasound biometry to assess the refractive out-

comes of two groups but did not specify how they chose between the two measurement methods. 

Also, the formula employed for IOL power calculation was not mentioned. A combined group evi-

denced a significant postoperative myopic shift of –0.58 ± 0.97 D compared to a delayed cataract 

group (–0.18 ± 0.84 D). 

3.3. Intra and/or postoperative complications 

We do not discuss RRD redetachment rates; these have been reviewed previously. 

Lee et al. [18] retrospectively but directly compared the intraoperative complications during 

phacoemulsification of patients who underwent cataract surgery after PPV (54 patients) and those 

who received PPVc (311). The main indications for PPV were RRD and vitreous hemorrhage for dia-

betic retinopathy. A control group of 334 patients underwent cataract surgery alone during the same 

period. The most common complication during cataract surgery was posterior capsule rupture, 

which was higher in the sequential (6 eyes, 11.4%) than the combined (14 eyes, 4.5%) and control (8 
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eyes, 2.4%) groups. Lens dislocation and iris trauma were rare and the rates did not significantly 

differ among the groups. 

Erçalık et al. [20] reviewed the records of 834 patients who recieved PPV mainly for RRD, pro-

liferative diabetic retinopathy, and epiretinal membrane. 376 patients underwent cataract surgery 

after PPV (the sequential group) and 458 received PPVc. The principal intraoperative complication 

was posterior capsule rupture and was significantly more common in the sequential than the com-

bined group. Zonular dehiscence was also significantly more common in the former group. Other 

complications included iris trauma, lens drop, and complicated capsulorhexis, all of which were 

somewhat more common in the sequential group, but statistical significance was not attained. In 

terms of early postoperative complications, PPVc eyes exhibited a significant rise in intraocular pres-

sure (IOP), fibrinous exudations with formation of pupillary synechiae, posterior capsule opacifica-

tion, and IOL dislocation. The incidence of endophthalmitis was comparable between the two groups. 

Loukovaara et al. [17] reported more postoperative complications that required additional sur-

gery in a PPVc than a PPVa group. The principal complications in both groups were a secondary 

epiretinal membrane, a secondary macular hole, vitreous hemorrhage, mechanical IOL complica-

tions, secondary glaucoma, complicated cataracts, and suspected endophthalmitis. 

Helmy et al. [26] did not find statistically significant differences in intraoperative complication 

rates among two groups studied. However, the PPVc group evidenced a higher rate of early postop-

erative complications including an increase in IOP associated with a need for anti-glaucoma drops 

(13 patients, 65%), corneal edema (6 patients, 30%), and anterior chamber reactions (14 patients, 70%). 

Moreover, 11 patients (55%) in the combined group experienced emulsification of silicone oil in the 

anterior chamber compared to only 1 patient (5%) in the PPVa group. 

In terms of peri- and postoperative complications, Tan et al. [22] did not find any significant 

difference between two groups studied. One case of posterior capsule rupture occurred in each 

group. In terms of postoperative complications, the rates of epiretinal membrane formation and mac-

ular edema were similar in the two groups. Combined cataract extraction was associated with more 

rapid visual recovery. A total of 109 eyes (78.4%) in the PPVa group required cataract extraction dur-

ing the follow-up period (mean delay of 8.0 ± 7.5 months, from 1 to 41 months). 

Mora et al. [4] found no difference between two groups studied. The cataract status of the PPVa 

group was prospectively followed-up until cataract surgery was indicated, at a median of 14.5 

months from PPV. 

Kim et al. [23] reported one case (2.4%) of zonular dialysis during a combined procedure per-

formed by an experienced surgeon and four cases (10%) of posterior capsular rupture during com-

bined procedures performed by surgical fellows. Of 60 patients in the PPVa group treated by experi-

enced surgeons, 32 (53.3%) developed cataracts and underwent subsequent surgery by the same sur-

geons, of whom one required additional scleral fixation surgery because of IOL subluxation. Of 51 

patients in the PPVa group operated upon by fellows, 31 (60.8%) underwent cataract surgery, poste-

rior capsular ruptures occurred in five cases (16.1%), IOL subluxation was observed in two cases 

(6.5%), and one patient (3.2%) developed intraoperative zonular dialysis. In patients treated by both 

experienced surgeons and fellows, epiretinal membranes were significantly more common after 

PPVc (23 patients, 28%) than PPVa (9 patients, 8.1%). Cystoid macular edema developed in 10 pa-

tients of the PPVc group (12.2%) but no significant between-group differences were apparent in terms 

of macular hole formation.  

3.4. Costs  

The only paper to compare costs was Seider et al. [30] The total costs of PPVc, and PPVa with 

subsequent phacoemulsification, were derived. These included the fees of surgeons, ambulatory sur-

gical centers, and anesthesiologists. The sequential procedure cost $4,680.86 and the combined pro-

cedure $3,729.88, thus 20.3% less.  
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4. Discussion 

Once PPV is chosen to manage RRD in a phakic eye, safety and efficacy rates are key to orient 

the attitude toward the natural lens. The best repair results are associated with maximal visualization 

of the posterior surgical planes, that is when mydriasis is durable and consistent and the cornea, lens, 

and vitreous-capsule interface are clear. Any permanent or transitory opacity of these structures com-

promises various critical PPV maneuvers. Opacities may hide small retinal breaks that may thus re-

main untreated. They could compromise the full release of vitreous traction in the peripheral retina, 

render endolaser treatment challenging, and complicate retinal drying during tamponade exchange. 

Although PPVa for eyes with clear lenses or mild cataracts is effective and rapid, the well-known risk 

of subsequent cataract formation and the difficulties associated with phacoemulsification without 

vitreous support must be considered. Several of the studies that have compared PPVc and PPVa have 

found that RRD anatomical repair efficacy is statistically comparable if phacoemulsification is per-

formed either at the time of PPV or later. [4,19,21,22,26] One study reported better anatomical repair 

results after PPVc. [27] However, that retrospective study evaluated many more PPVc than PPVa 

patients. In contrast, Loukovaara et al. [17] reported a lower anatomical repair rate of RRD eyes after 

the combined procedure. However, again, that was a retrospective study in which the numbers in 

the two groups were not well-balanced. Kim et al. [23] reported that PPVc performed by surgical 

fellows was associated with marginally poorer results than PPVc performed by experienced sur-

geons, suggesting that the decision to combine procedures should consider the surgeon’s skill. 

Longer and more stressful surgery can trigger optical media reactions including corneal edema and 

myosis.  

The refractive outcomes after PPVc and PPVa have also been studied but the methods used to 

perform preoperative ocular biometry were often described only briefly and differed among the stud-

ies. [4,22,23,26,28,29] Visual improvement after RRD cannot be guaranteed, especially when the mac-

ula is involved in the retinal detachment. However, the accuracy of ocular biometry is critical if PPVc 

is planned. Optical or ultrasound biometry may be used to assess the AL, which is the most important 

parameter for IOL power calculation. Optically, AL is measured via noncontact, partial, coherence 

laser interferometry or swept-source optical coherence tomography that consider the retinal pigment 

epithelium signal. Ultrasonographically, AL is measured via A-scan ultrasound that consider the in-

ternal limiting membrane signal. A detached macula may interfere with such measurements, yielding 

an erroneously short AL, associated with a possible myopic refractive error after cataract extraction. 

[31] Postoperative, myopic refractive errors have been reported in several studies that used different 

ocular biometric methods. [22,23,26,28,29], Such errors may be attributable to AL inaccuracies but the 

use of old IOL power formulae may also play a role. Third-generation formulae are very dependent 

on keratometric and anterior chamber depth values. Any measurement inaccuracy of these parame-

ters or a failure to use the most appropriate formula may affect the final refractive results. [32,33]. 

In terms of surgical complications, some studies [4,22,26] have reported that the rates of in-

traoperative complications associated with PPVc and PPVa were the same but others [18,20,23] have 

found higher rates during PPVa. The most frequent complication observed is posterior capsule rup-

ture, followed by zonular dialysis and IOL dislocation, reflecting the lack of vitreous support during 

phacoemulsification. Cataract extraction after vitrectomy can be challenging, particularly for myopic 

eyes. In such complicated cases, iris-claw fixation IOLs are commonly placed, but implant positioning 

can be affected by further pupil distortion or iris atrophy. [11,12,34,35] The most common postoper-

ative complications are epiretinal membrane formation, macular edema, and elevated IOP; the fre-

quencies tend to be similar after both procedures [4,22] or higher after PPVc. [17,20,23,26] Takahashi 

et al. [36] and Josifovska et al. [37] found that RRD per se increases the levels of intravitreal inflam-

matory cytokines compared to those of eyes with epiretinal membranes or macular holes. Addition 

of phacoemulsification to PPV may further increase the cytokine levels, especially when cataract sur-

gery is performed by surgical fellows, possibly explaining the higher incidence of postoperative com-

plications. 

When PPV and cataract surgery are performed separately, the patient undergoes sedation or 

general anesthesia at least twice, and possibly three times if silicone oil removal is separately 
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performed. This increases the risks associated with anesthesia, and costs (multiple hospital admis-

sions, visits, medications, and professional fees). The only study that compared costs strongly sup-

ported PPVc compared to PPVa followed by cataract removal. [30]. 

In conclusion, the primary success rate of RRD repair is generally comparable after PPVc and 

PPVa. The rate of intraoperative complications is lower for the combined procedure, but the rate of 

postoperative complications is higher. Macula-off RRD treated via PPVc is commonly associated with 

myopic refractive error; the ocular biometry method used and the IOL power calculation formula 

employed should be chosen with great care. Surgical experience is also important. We suggest that 

PPVa rather than PPVc should be considered for younger patients; this maintains the accommodation 

function. Also, in such patients, scleral buckling is an effective option. 

The English in this document has been checked by at least two professional editors, both native 

speakers of English. For a certificate, please see: http://www.textcheck.com/certificate/o8BlxU. 

Authors’ contribution: All authors contributed to the study conception and design. Material preparation and 

data collection was performed by Carlo Bellucci, Salvatore Antonio Tedesco, Alessandra Romano, Francesca 

Ramanzini and Paolo Mora. Stefano Gandolfi, Paolo Mora and Carlo Bellucci were major contributors in writing 

and revising the manuscript. All authors read and approved the final manuscript. 

Funding: The authors declare that they have not received any funding for this article. 

Institutional Review Board Statement: The Local Ethical Committee “Area Vasta Emilia Nord (AVEN)” does 

not require official approval for the publication of literature reviews. 

Data Availability Statement: All data and material are available from the corresponding author. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Haimann MH, Burton TC, Brown CK. Epidemiology of retinal detachment. Arch Ophthalmol. 1982 

Feb;100(2):289-92. doi: 10.1001/archopht.1982.01030030291012. PMID: 7065947. 

2. Go SL, Hoyng CB, Klaver CC. Genetic risk of rhegmatogenous retinal detachment: a familial aggregation 

study. Arch Ophthalmol. 2005; 123: 1237-41 

3. -Mitry D, Charteris DG, Fleck BW, et al. The epidemiology of rhegmatogenous retinal detachment: geo-

graphical variation and clinical associations. Br J Ophthalmol. 2010;94(6):678–84.  

4. Mora P, Favilla S, Calzetti G, Berselli G, Benatti L, Carta A, Gandolfi S, Tedesco SA. Parsplana vitrectomy 

alone versus parsplana vitrectomy combined with phacoemulsification for the treatment of rhegmatog-

enous retinal detachment: a randomized study. BMC Ophthalmol. 2021 May 3;21(1):196. doi: 

10.1186/s12886-021-01954-y. PMID: 33941122; PMCID: PMC8091481. 

5. -The Eye Disease Case-Control Study Group. Risk factors for idiopathic rhegmatogenous retinal detach-

ment. Am J Epidemiol. 1993;137:749–57.  

6. -Weinberg DW, Lyon AT, Greenwald MJ, et al. Rhegmatogenous retinal detachments in children: risk 

factors and surgical outcomes. Ophthalmology. 2003;110(9):1708–13.  

7. Garafalo AV, Calzetti G, Cideciyan AV, et al. Cone vision changes in the enhanced S-cone syndrome 

caused by NR2E3 gene mutations. Invest Ophthalmol Vis Sci. 2018;59(8):3209–19.  

8. Reeves MG, Pershing S, Afshar AR. Choice of primary rheg- matogenous retinal detachment repair 

method in US commer- cially insured and Medicare advantage patients, 2003–2016. Am J Ophthalmol 

2018;196:82–90.  

9. Haugstad M, Moosmayer S, Bragadόttir R. Primary rhegma- togenous retinal detachment—surgical 

methods and anatomi- cal outcome. Acta Ophthalmol 2017;95:247–251.  

10. Mitry D, Awan MA, Borooah S, et al. Surgical outcome and risk stratification for primary retinal detach-

ment repair: results from the Scottish Retinal Detachment Study. Br J Ophthalmol 2012;96:730–734.  

11. Smiddy WE, Stark WJ, Michels RG, Maumenee AE, Terry AC, Glaser BM. Cataract extraction after 

vitrectomy. Ophthalmology. 1987 May;94(5):483-7. doi: 10.1016/s0161-6420(87)33420-7. PMID: 3601363. 

12. Do DV, Gichuhi S, Vedula SS, Hawkins BS (2013) Sur- gery for post-vitrectomy cataract. Cochrane 

Database Syst Rev 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 June 2023                   doi:10.20944/preprints202306.1098.v1

https://doi.org/10.20944/preprints202306.1098.v1


 9 

 

13. de Bustros S, et al. Nuclear sclerosis after vitrectomy for idiopathic epiretinal membranes. Am. J. 

Ophthalmol. 1988;105:160–164. doi: 10.1016/0002-9394(88)90180-8.  

14. Melberg NS, Thomas MA. Nuclear sclerotic cataract after vitrectomy in patients younger than 50 years of 

age. Ophthalmology. 1995;102:1466–1471. doi: 10.1016/S0161-6420(95)30844-5. 

15. Ahfat FG, Yuen CH, Groenewald CP. Phacoemulsification and intraocular lens implantation following 

pars plana vitrectomy: A prospective study. Eye. 2003;17:16–20 

16. Feng H, Adelman RA. Cataract formation following vitreoretinal procedures. Clin. Ophthalmol. 

2014;8:1957–1965 

17. Loukovaara S, Haukka J. Repair of primary RRD - comparing pars plana vitrectomy procedure with com-

bined phacovitrectomy with standard foldable intraocular lens implantation. Clin Ophthalmol. 2018 Aug 

15;12:1449-1457. doi: 10.2147/OPTH.S171451. PMID: 30147297; PMCID: PMC6101008. 

18. Lee JY, Kim KH, Shin KH, Han DH, Lee DY, Nam DH. Comparison of intraoperative complications of 

phacoemulsification between sequential and combined procedures of pars plana vitrectomy and cataract 

surgery. Retina. 2012 Nov-Dec;32(10):2026-33. doi: 10.1097/IAE.0b013e3182561fab. PMID: 22617831. 

19. Caiado RR, Magalhães O Jr, Badaró E, Maia A, Novais EA, Stefanini FR, Navarro RM, Arevalo JF, Wu L, 

Moraes N, Farah ME, Maia M. Effect of lens status in the surgical success of 23-gauge primary vitrectomy 

for the management of rhegmatogenous retinal detachment: the Pan American Collaborative Retina 

Study (PACORES) group results. Retina. 2015 Feb;35(2):326-33. doi: 10.1097/IAE.0000000000000307. 

PMID: 25158939. 

20. Erçalık NY, Yenerel NM, Sanisoğlu HA, Kumral ET, İmamoğlu S. Comparison of intra- and postoperative 

complications of phaco between sequential and combined procedures of 23-gauge vitrectomy and phaco. 

Saudi J Ophthalmol. 2017 Oct-Dec;31(4):238-242. doi: 10.1016/j.sjopt.2017.04.005. Epub 2017 Apr 20. PMID: 

30723382; PMCID: PMC6353999. 

21. Guber J, Bentivoglio M, Sturm V, Scholl HP, Valmaggia C. Combined pars plana vitrectomy with 

phacoemulsification for rhegmatogenous retinal detachment repair. Clin Ophthalmol. 2019 Aug 

21;13:1587-1591. doi: 10.2147/OPTH.S215352. PMID: 31686771; PMCID: PMC6709034. 

22. Tan A, Bertrand-Boiché M, Angioi-Duprez K, Berrod JP, Conart JB. OUTCOMES OF COMBINED 

PHACOEMULSIFICATION AND PARS PLANA VITRECTOMY FOR RHEGMATOGENOUS RETINAL 

DETACHMENT: A Comparative Study. Retina. 2021 Jan 1;41(1):68-74. doi: 

10.1097/IAE.0000000000002803. PMID: 32251238. 

23. Kim MS, Woo SJ, Park KH. PHACOVITRECTOMY VERSUS LENS-SPARING VITRECTOMY FOR 

RHEGMATOGENOUS RETINAL DETACHMENT REPAIR ACCORDING TO THE SURGICAL EXPERI-

ENCE. Retina. 2021 Aug 1;41(8):1597-1604. doi: 10.1097/IAE.0000000000003090. PMID: 33394996. 

24. Bellucci C, Benatti L, Rossi M, Tedesco SA, Carta A, Calzetti G, Gandolfi S, Mora P. Cataract progression 

following lens-sparing pars plana vitrectomy for rhegmatogenous retinal detachment. Sci Rep. 2022 Dec 

21;12(1):22064. doi: 10.1038/s41598-022-26415-4. PMID: 36543919; PMCID: PMC9772327. 

25. Mirshahi A, Khalilipour E, Faghihi H, Riazi-Esfahani H, Mirshahi R, Mehrjardi HZ, Najibzadeh E, Amini 

A, Nabavi A. Pars plana vitrectomy combined with phacoemulsification versus pars plana vitrectomy 

only for treatment of phakic rhegmatogenous retinal detachment: a systematic review and meta-analysis. 

Int Ophthalmol. 2023 Feb;43(2):697-706. doi: 10.1007/s10792-022-02465-5. Epub 2022 Aug 19. PMID: 

35986229. 

26. Helmy, Youssef, Ahmed A. Dahab, Mohamed A. Abdelhakim, Ayman M. Khattab, & Hany S.E. Hamza. 

"Vitrectomy and silicone oil tamponade with and without phacoemulsification in the management of 

rhegmatogenous retinal detachment: A comparative study." African Vision and Eye Health [Online], 79.1 

(2020): 8 pages. Web. 9 Jun. 2023 

27. Radeck V, Helbig H, Maerker D, Gamulescu MA, Prahs P, Barth T. Rhegmatogenous retinal detachment 

repair-does age, sex, and lens status make a difference? Graefes Arch Clin Exp Ophthalmol. 2022 

Oct;260(10):3197-3204. doi: 10.1007/s00417-022-05674-x. Epub 2022 May 2. PMID: 35501490; PMCID: 

PMC9477924. 

28. Kim YK, Woo SJ, Hyon JY, Ahn J, Park KH. Refractive outcomes of combined phacovitrectomy and de-

layed cataract surgery in retinal detachment. Can J Ophthalmol. 2015 Oct;50(5):360-6. doi: 

10.1016/j.jcjo.2015.07.003. PMID: 26455971. 

  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 June 2023                   doi:10.20944/preprints202306.1098.v1

https://doi.org/10.20944/preprints202306.1098.v1


 10 

 

29. Moussa G, Sachdev A, Mohite AA, Hero M, Ch'ng SW, Andreatta W. ASSESSING REFRACTIVE OUT-

COMES AND ACCURACY OF BIOMETRY IN PHACOVITRECTOMY AND SEQUENTIAL OPERA-

TIONS IN PATIENTS WITH RETINAL DETACHMENT COMPARED WITH ROUTINE CATARACT 

SURGERY. Retina. 2021 Aug 1;41(8):1605-1611. doi: 10.1097/IAE.0000000000003092. PMID: 33394963. 

30. Seider MI, Michael Lahey J, Fellenbaum PS. Cost of phacovitrectomy versus vitrectomy and sequential 

phacoemulsification. Retina. 2014 Jun;34(6):1112-5. doi: 10.1097/IAE.0000000000000061. PMID: 24608671. 

31. Pongsachareonnont P, Tangjanyatam S. Accuracy of axial length measurements obtained by optical biom-

etry and acoustic biometry in rhegmatogenous retinal detachment: a prospective study. Clin Ophthalmol. 

2018 May 23;12:973-980. doi: 10.2147/OPTH.S165875. PMID: 29872256; PMCID: PMC5973443. 

32. Eom Y, Kang SY, Song JS, Kim YY, Kim HM. Comparison of Hoffer Q and Haigis formulae for intraocu-

lar lens power calculation according to the anterior chamber depth in short eyes. Am J Ophthalmol. 2014 

Apr;157(4):818-824.e2. doi: 10.1016/j.ajo.2013.12.017. Epub 2013 Dec 15. PMID: 24345318. 

33. Melles RB, Holladay JT, Chang WJ. Accuracy of Intraocular Lens Calculation Formulas. Ophthalmology. 

2018 Feb;125(2):169-178. doi: 10.1016/j.ophtha.2017.08.027. Epub 2017 Sep 23. PMID: 28951074. 

34. Calzetti G, Bellucci C, Tedesco SA, Rossi M, Gandolfi S, Mora P. Tilt and decentration of posterior and 

anterior iris-claw intraocular lenses: a pilot study using anterior segment optical coherence tomography. 

BMC Ophthalmol. 2022 May 23;22(1):233. doi: 10.1186/s12886-022-02430-x. PMID: 35606746; PMCID: 

PMC9125863. 

35. Bellucci C, Perrella A, Rossi M, Papapicco A, Spadini F, Tedesco SA, Gandolfi S, Mora P. Light- and drug-

induced pupillary dynamics in eyes with a retropupillary iris-claw intraocular lens. Graefes Arch Clin 

Exp Ophthalmol. 2023 Mar 2. doi: 10.1007/s00417-023-06025-0. Epub ahead of print. PMID: 36859737. 

36. Takahashi S, Adachi K, Suzuki Y, Maeno A, Nakazawa M. Profiles of Inflammatory Cytokines in the Vit-

reous Fluid from Patients with Rhegmatogenous Retinal Detachment and Their Correlations with Clinical 

Features. Biomed Res Int. 2016;2016:4256183. doi: 10.1155/2016/4256183. Epub 2016 Dec 15. PMID: 

28074184; PMCID: PMC5198183. 

37. Josifovska N, Lumi X, Szatmari-Tóth M, Kristóf E, Russell G, Nagymihály R, Anisimova N, Malyugin B, 

Kolko M, Ivastinović D, Petrovski G. Clinical and molecular markers in retinal detachment-From 

hyperreflective points to stem cells and inflammation. PLoS One. 2019 Jun 11;14(6):e0217548. doi: 

10.1371/journal.pone.0217548. PMID: 31185026; PMCID: PMC6559703. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 June 2023                   doi:10.20944/preprints202306.1098.v1

https://doi.org/10.20944/preprints202306.1098.v1

