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Aim:To evaluate the outcomes and complications of 23-gauge (G) pars 

plana vitrectomy (PPV) for repair of retinal detachment (RD). 

Method:Retrospective review of consecutive, single-surgeon 23-G 

PPV cases between January 2017 and December 2017. 117 eyes from 

117 patients were operated on for RD; all eyes were tamponaded with , 

silicone oil,Air. Mean age at surgery was 48.69 years (range 8-75 

years), and mean length of follow-up was 5 weeks (range2weeks — 32 

weeks). Primaryoutcomesincludedbest-

correctedvisualacuity(BCVA),intraocular pressure (IOP), anatomic 

success, redetachment, andendophthalmitis. 

Result:We  included  117  consecutive  patients  (117eyes).Males  and  

females are equal . The average age was 48,69 years(range 8-75), The 

primary success rate with a single procedure was 98%. However, 

redetachment occurred in two eyes  only  (1.7%).  Visual  acuity  was  

improve  in  89.74%  of  the  eyes. Mean IOP increased from 11.16 to 

12.58mm Hg aftersurgery. 

ElevatedpostoperativeIOP(>22mmHg)occurredin10eyes,andnolowIOP 

There were no cases of endophthalmitis .The average follow-up 

periodfor all patients was 2weeks (range 2-32 weeks) 

Conclusion:Twenty-three-G PPV repair was safe and effective in the 

repair of RD. 
Copy Right, IJAR, 2020,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
A retinal detachment is a separation of the sensory retina from the retinal pigment epithelium, with an accumulation 

of fluid in the potential space between them.  Retinal  detachments  can  be rhegmatogenous (caused  by  a break in 

the retina) or non-rhegmatoge-nous (caused by leakage from beneath the retina or by traction (pulling) on the 

retina).(12) 

 

In about 5-10% of cases of retinal detachment, anatomical and visual prognoses are complicated by proliferative 

vitreoretinopathy(PVR).(15) 

 

Rhegmatogenous retinal detachment (RRD) is a separation of neurosensory retina from underneath layer of retinal 

pigment epithelium (RPE) inpresence of at least one retinal break. In 1904, retinal detachment 

(RD)wasdeclaredasanuntreatabledisorderattheInternationalCongressin Paris.(28) 
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Gonin, who found out that retinal breaks are the primary cause of RRD, 

describedin1920forthefirsttimesuccessfultreatmentforRRDbylocalizing the tears, draining subretinal fluid using 

cautery and bed rest,His technique had 50% successrate.(13) 

 

Scleral buckle technique was introduced in 1951 by Charles L. Schepens 

withasuccessratecloseto90%.[3]In1970,parsplanavitrectomy(PPV)was introduced by Robert Machemer as an 

alternative treatment forRRD.(28) 

 

Most recently in 1986, Hilton and Grizzard introduced pneumatic retinopexy as a treatment for RRD as an 

outpatient procedure.[13] Diabetic retinopathy (DR) is a common microvascular  complication of diabetes mellitus 

(DM) and remains a leading cause of vision loss in many developed countries(18), Proliferative diabetic retinopathy 

(PDR) is an advanced stage of diabetic microangiopathy that may cause loss of vision from intraocular hemorrhage, 

traction retinal detachment, and neovascular glaucoma.(36) 

 

Tractional retinal detachment (TRD) is a major cause of vision loss in Surgicaloutcomesof23-

gaugeparsplanavitrectomyforretinaldetachmentpatientsinTripoli 

 

Patients with proliferative diabetic retinopathy (PDR).(12 15) 

 

The studies such as the Early Treatment of Diabetic Retinopathy Study (ETDRS) and The Diabetic Retinopathy 

Study (DRS) have convincingly shown the benefits of panretinal laser photocoagulation (PRP) to reduce the risk of 

development of proliferative diabetic retinopathy (PDR) and tractional retinal detachment (TRD).(21,33 j 

 

Although  panretinal  photocoagulation  (PRP)  reduces  the  5-year   risk of blindness by 90%,2' there is no doubt 

that DR with vitreous hemorrhage or tractional retinal detachments needs surgical approach such as vitrectomy, but 

intraoperative and postoperative bleeding may increase surgical difficulty and compromise surgical effect as 

well.(16,33) 

 

Technological advancements in vitreoretinal surgery have made it possible to surgically treat certain diseases which 

had been considered hard for a long time. Invented by Machemer in the early 1970s, the ―pars plana vitrectomy‖ 

technique has led to an increasingly more advanced and promising treatment, which calls for limited intervention, 

Introduced for the first time by Claus Eckardt, the 23-gauge (23G) transconjunctival vitrectomy technique is 

commonly accepted by vitreoretinal surgeons in daily practice.(17) 

 

23-G vitrectomy was originally reported by Hilton in 1995 as a two- sclerotomy technique and it was subsequently 

developed by Eckardt in 2005 as a three-way primary pars plana vitrectomy technique(18,36) 

 

More recently, improved visual outcomes and superior anatomic benefits were reported with 23-G vitrectomy in 

different vitreoretinal disorders, such as RD, macular holes (MH), proliferative diabetic retinopathy, epiretinal 

membranes (ERM), and vitreous hemorrhage(21). 

 

Previous published studies demonstrated the strong advantages of 23-G vitrectomyover20-

Gvitrectomy,butsevera1otherstudiesnotedcomp1ications, such as increased incidences of postoperative hypotony, 

endophthalmitis, and macular hole MH, using the 23-G system (33,44,43). 

 

In view of the ambiguous data from different studies regarding the comparative clinical efficacies of 23-G 

vitrectomy and 20-G vitrectomy in the repair of RD. 

 

AL-JAMEAI Academic journal - 28-23-Gvitrectomyisasafeandreproducibletechniqueforthemanagement 

ofRD.Similarly,thereispreviousevidenceshowing23-Gvitrectomyhasthe advantage of accelerated wound recovery in 

the study of Yanyali et a1., the sclerotomy size in 23-G vitrectomy is just  0.6  mm  compared  to  0.89  mm in 20-G 

vitrectomy; thus, a minimally invasive wound with aprotective drivepipe that can prevent the wound from damage in 

23-G vitrectomy may explain the shorter wound closure time in 23-G vitrectomy. (6,15) the23-

Gvitrectomyinstrumentsarecharacterizedbygreaterstiffnessand edge stability, reducing the risk of retinal impairment 

in vascular membrane fibertissuesegmentation,whichmaybeanotherreasonfortheshorterwound closure time in 23-G 

vitrectomy (1). Consistent with ourresults. 
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Onemajordifficultywiththisprocedureisthetransparencyofthevitreous. Intra-operative triamcinolone acetonide (TA) 

has been used to address this problem, as it can be injected into the vitreous to visualize the posterior hyaloid or the 

internal limiting membrane (ILM)(37). 

 

Several previous reports have demonstrated the usefulness of TA as an adjunct to pars plana vitrectomy (PPV) (26). 

theintravitrealapplicationofbrilliantblueG(BBG)hasgainedpopularity to visualize the internal limiting 

membrane(ILM). 

 

Incontrasttoothervitaldyessuchasindocyaninegreen(ICG),BBGwas shown to have a good safety profile providing 

satisfactory anatomical and functional postoperative results23 

 

However, the presence of epiretinal membrane (ERM) formation may 

impairsufficientstainingandcompleteremovaloftheILM,whichmayresult ERM recurrences due to residual ILM 

fragments including indefinite extent of cells and collagen remnants at the vitreal side of the ILM3’ 

 

InapreviousstudyShimadaetal.9foundBBGhashighaffinitytoILM and low affinity toERM. reported that 23-G 

vitrectomy reduced operating time, improved patient comfort, accelerated wound healing and visual recovery, and 

reduced postoperative astigmatism (22,2). 

 

The use of preoperative intravitreal injection of bevacizumab (IVB) 
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(Avastin, Genentech Inc., South San Francisco, CA, USA) may potentially further improve diabetic vitrectomy 

outcome. 

 

This  vascular  endothelial  growth  factor  inhibitor  has  been  reported  to decrease intraoperative  hemorrhage  and  

facilitate  fibrovascular membrane dissection,44 and reduce postoperative vitreous hemorrhage (VH) rates.6 

 

By blocking the effect of vascular endothelial growth factor (VEGF), intravitreal anti-VEGF drugs could decrease 

vascular permeability and proliferation, thus improving macular edema and reducing the risk  of intraocular bleeding 

in patients with PDR.1 

 

The most commonly used anti-VEGF drug is Bevacizumab. However, there were  reports  about  it  causing  

tractional  retinal  detachment  (TRD)  in cases with pre-existing preretinalfibrosis.22 

 

On the other hand, being licensed as an intravitreal agent for the treatment of wet age-related macular degeneration 

(AMD), Ranibizumab is an engineered, humanized, recombinant antibody fragment active against all VEGF-A 

isoforms and has a shorter half-life than other anti-VEGFagents.2 patients who did not have Lucentis injection, 

intraoperative bleeding was more prone to occur and hard to stop, thus extending surgical duration.(37) 

 

Aflibercept (Eylea; Regeneron, Tarrytown, New York, USA and Bayer Healthcare, Leverkusen, Germany) is a 

fusion protein consisting of the Fc portion  of  human  immunoglobulin  IgG1  and  the   extracellular   domains of 

vascular endothelial  growth  factor  receptors  (VEGFR-2  and  VEGFR- 1), which binds to circulating vascular 

endothelial growth factor (VEGF), thus acting as a decoy receptor. Laboratory studies and clinical trials suggest that 

aflibercept’s high binding affinity for VEGF may impart greater durability of activity and similar efficacy compared 

with ranibizumab .(29) or bevacizumab. 

 

Aflibercept is approved by the US Food and Drug Administration (FDA) for the treatment of wet age-related 

macular degeneration (AMD), macular oedema from retinal vein occlusion or diabetes.(29) 

 

Ziv-aflibercept (Zaltrap; Regeneron, New York, USA) is structurally isomeric with aflibercept, and acts on all 

VEGF subtypes, as well as placental growth factor. It is currently FDA-approved for metastatic colorectal 

 

AL-JAMEAI Academic journal - 28- cancer,and is thus potentially available for ocular use by compounding 

pharmacies at a much lower cost than aflibercept.(29) 
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Repairofcomplicatedvitreoretinaldisease,suchasRD,hasconventionally been accomplished via 23-G pars plana 

vitrectomy (PPV)systems.(44) 

 

Visual outcome after RD repair is not as high as the anatomic success rateespeciallyincasesofmacula-

offRRD,wheremaculaisdetached.Many factorsinfluencethevisualoutcomeinthesecasessuchaspreoperativevisual 

acuity, duration of detachment, age of patients, structural macular changes, and type of surgicaltechnique.(6,1,22) 

 

Inthisstudy,westudiedoutcomeofRDrepairinconsecutivepatient. Material andmethod 

Weconductedaretrospectivereviewofthemedicalrecordsofallsurgical 

casesperformedbyasinglevitreoretinalsurgeonatDarALwafaclinicwhich 

isoneofthefourPrivateclinicinTripolithathasbeenrecentlyequippedfor vitreoretinal surgeries, The covered period of 

this study was from January 2017 to December2017. 

 

Preoperative clinical findings were obtained from the assessment notes. 

 

This included age and gender of the patients, phakic status, and macula status ,patients underwent preoperative 

intravitreal bevacizumab (IVB)1 week before the surgery ,patient with dence vitreus haemorhage had been done 

ultrasound US. Types of surgical techniques were also included. 

 

Postoperative outcome and complications were obtained,too. 

 

Patients with follow-up period of less than two weeks were excluded. 

 

In patients with a preoperative visually significant cataract, cataract extraction and implantation of an acrylic, 

foldable intraocular lens was performed via phacoemulsification through a clear corneal incision. 

 

The23-Gunderwentvitrectomybyusingthe23-Gtrocar-cannulasystem (Alcon Laboratories, Inc., Fort Worth,TX). 

 

The conjunctiva and sclera were penetrated by a trocar 3.5 mm posterior to and in parallel with the limbus, 

depending on the lens status, at an angle between 20° and 30° with the bevel up, while inserting the cannula into the 

scleral incision. 
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Once the trocar sleeve was reached, the cannula was rotated perpendicular to the eyeball toward the posterior pole, 

The cannula was held in place with forceps and the trocar was removed,The intraoperative technologies used mainly 

included the stripping of membranes, intraocular diathermy, laser photocoagulation, trans-scleral cryotherapy, air-

fluid exchange,in all cases triamcenolone ( Kenacort 40mg) used to stain the vitreous , to aid visualization of the 

vitreous, which is help in removing the hole of vitreos and decrease the rate of redetached as post ppv complication , 

After removal of posterior hyaloid, 0.2 mL BBG  was  applied  on  the  macula,  to  stain  ERM  under  air 

conditions for 2minutes. 

 

Internal limiting membrane (ILM) was intensely stained and peeled in all cases following ERM removal., the ERM 

was also observed to be intensely stained with BBG and peeled with an ILM forceps, and air/silicone oil tamponade, 

microscope forceps were used to clip the incision after pulling the cannula out at the end of operation, and then an 

oppressor or cotton bud was used to massage the incision repeatedly. 

 

The operations were performed under local or general anesthesia. 

 

Primary outcome measures included postoperative  best-correctvisual acuity by the logarithm of the minimal angle 

of resolution (LogMAR) visual acuity (BCVA), postoperative intraocular pressure (IOP) measured by Goldmann 

applanation tonometry. and rates of postoperative complications including redetachment, vitreous hemorrhage, 

epiretinal membrane  formation, ocular hypertension or hypotony, andendophthalmitis. 
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Result:- 
117 eyes from 117 patients were included in this study ,The  mean age of all patients was 48.69 years (range 8 –75 

years). 

males were 49.57%, females ware 48.69%, one of our 117 patients was lost tofollow-up. 

 

26 eyeswere pseudophakic preoperatively, while the 88 eyes were phakic,71 had a visually significant cataract that 

required  extraction during the primary RD repair, while 3 cases syrgicallyaphakic. 

46eyeswedidforthemppvonly,3ofthemweresyrgicallyaphakic,20patients were phakic,23 cases were psudophakia . 

 

AL-JAMEAI Academic journal - 28- 

state ofeye 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Phaki 89 76.1 76.1 76.1 

 Psudophakic 25 21.4 21.4 97.4 

 aphakia 3 2.6 2.6 100.0 

 Total 117 100.0 100.0  

 

 
 

  

 

 

Frequency 

 

 

 

Percent 

state ofeye 

 

 

Sex 

Valid Percent 

 

 

 

Cumulative Percent 

Valid Male 59 50.4 50.4 50.4 

 Female 49.6 49.6 100.0 

 Total 117 100.0 100.0  

 

 
Nineteen out 117 eyes (16%) had a combined rhegmatogenous and tractional retinal detachment, and 50 of these 

eyes (42.7%) also had RRD 12 of themhad 
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macula on ,30candidates had macula off,PVRC3 present in 8 of them. 

32(26.4%) patients had TRD ,20 of them with Vitreious .H,12 of them had TRD without vitreious H, where16 cases 

had vitreious haemorhage only. 

 

Diabetes millets was the most common cause of retinal detachment (TRD, combined TRD/RRD),it was 62%(73 of 

cases), myopia was the second cause 

31.6% (37 cases RRD),Trauma was 5% of them (7 casesonlyRRD). 

Type of RD 

  

Frequency 

 

Percent 

 

Valid Perceni 

 

Cumulative Percent 

Valid 

 
TRD 

 
combined no 

Total 

50 42.7 42.7 42.7 

32 27.4 27.4 70.1 

19 16.2 16.2 86.3 

16 13.7 13.7 100.0 

117 100.0 100.0  

 

 
 

 

 
 

Wedidcombined phacoemulsficationandparasplanavitrectomy for70 eyes, other 47 eyes we did for them only paras 

plana vitrectomy. 

 Frequency Percent Valid Percen Cumulative Percent 

Valid VH 41 35.0 35.0 35.0 

 NO 76 65.0 65.0 100.0 

 Total 117 100.0 100.0  
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85 of our patient were tamponaded with silicon oil , 32of them with air. 

38 eyes had preoperative intravitreal bevacizumab (IVB) ,average age 52 years old (24-75),24 of them were 

females,14 were males. 

 

22 of cases were TRD with VH,7 cases had TRD without VH ,8 patients had a combined TRD/RRD , one patient 

had a combined with VH, Preoperative vitreous hemorrhage was present in 4leyes. 

We injected TA in all cases to visualize the vitreous. 

 

  Frequency Percent Valid Percent 

phaco/ppv 

 

 Ppv 

Total 

70 81.9 81.9 

47 54.9 54.9 

117 100.0 100.0 
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 Frequency Percent Valid Percent Cumulative Percent 

Valid avastin 32.5 32.5 32.5 

 no 79 67.5 67.5 100.0 

 Total 100.0 100.0  

 

 

 
 

 Frequency Percent Valid Percent Cumulative Percent 

Valid avastin 32.5 32.5 32.5 

 no 79 67.5 67.5 100.0 

 Total 100.0 100.0  

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid silicon oil 70.9 70.9 70.9 

 air 34 29.1 29.1 100.0 

 Total 117 100.0 100.0  

 

Temponade: 
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Mean preoperative IOP was 11.16 mm Hg (range 6-24 mm Hg),which is increase post operative to be 12.58%, there 

was positive significant relation p<0.01between pre operative IOP and post operativeIOP. 

we had 4 patients known case of Glucoma on antiglucoma medication (cosopt eye drop), their IOP were controlled 

postoperative. wehad3caseswithIOP>20mmhg,andtheirIOPwerecontrolledwith antiglucoma medication (cosopt 

eyedrop). 

Wehad5patientstheirIOP>40mmhg,2ofthemhadposteriorpsynachea, 

thereforewedidforthemeripheraliridectomy,theirIOPdecreasetonormal level. 

 

Other3caseshadbeenremovedthesiliconoilwithinlessthan2month, One of these cases we did for her Ahmed valve to 

control herIOP. thetemponadewassiliconoilin7ofthem,andwasanairinoneofthem. 3 of them had TRD with VH , 3 of 

them had combined TRD/RRD, 1of them had RRD, the last one of these cases had vitreous hamorage only. 

 

IOP PRE OP 117 6.00 22.00 11.1624 2.69405 

IOP POST OP 117 6.00 58.00 12.5812 7.79947 

None of the eyes required an additional air tamponade or any other procedure in the early postoperative period due 

to hypotony. 2caseshadredetchedretina,thereforewedidforthemanotherppv,the two cases were highly myopicpatients. 

 

Postoperativevisualacuityoutcomeisimprovein106eyes,thesamein 

4eyes,Worsenedvisualacuitywasnoticedinseveneyes(sevenpatients,3 males and 4female). 

 

Theiraverageagewas50years,3ofthemhadcombinedTRD/RRD,one 

ofthemhadRRDwithmaculaoff,2ofthemhadTRDandoneofthemhad VH.Mean BCVA logMARs were as follows: 

preoperatively1.898, 
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postoperatively 1.076, we had positive significant relation p<0.01between 

preoperative BCVA and post operativeBCVA. 

Mean BCVA decreased significantly on postoperative first  day  and  

firstweek,mainlyduetoairorsiliconoiltapenade,andincreasedsignificantly in the first month and final control in almost 

all ofthem. 

2 of them had corneal oedema because of high IOP >50 mmgh. 

Anatomicalsuccesswasobtainedin98%ofthepatientsandfunctional success in85%. 

 

 VA PRE OP 117 0500. 2.7000 1.898E0 7956092. 

VA POST OP 117 0500. 2.7000 1.076EF 6231722. 

Causes of post-operative visual reduction 

 

Reason Number of patient 

High IOP 10 

Macular oedema 2 

Re-detached 2 

 

Discusion:- 
ThisstudyisthefirststudydonetoassesstheoutcomeofRDrepairby using23-

GPPVamongourpatient,Weincluded117consecutivepatients. 

Therewasnosignificantdifferencebetweenrightandlefteyesintermsof incidence of RD, RRD represented in 42.7% of 

our patient with macula-off represented 25% of them, where 10% of them with macula on. patient with TRD 

represented in 26% ,another 19 patients had a combined 

TRD/RRD. 

 

More than half of the patients (75%) were phakic and rest were either pseudophakic (22%) or aphakic (2%). This 

finding is similar to a previous study in literature, in which a population of patients of RD was studied.(14) In that 

study, phakic eyes constituted 55%, pseudophakic 35%, and aphakic 10%. However, it is known that  aphakia  and  

pseudophakia  status  are  risk factors for development ofRRD.(2) 
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Age is risk factor for RRD.(37,10,40,20,41.42) , Our result  showed  66% of the patient were older than 40 years of 

age. there was one patient who was  8 years old with high myopia , where the diabetes mellitus is the risk factor in 

TRD in our study 62% of the patient had diabetesmellitus.(19,39) the amount of improvement in logMAR visual 

acuity was found in our current study. Koh et a1. conducted a study to explore the effectiveness and safety of 23-G 

vitrectomy, revealing the preoperative and postoperative mean logMAR visual acuity was 1.898 and 1.076, 

respectively; that is, the mean logMAR visual acuity was improved by 23-G vitrectomy .(42) 

 

Among patients with air tamponade, mean  postoperative  visual  acuity was lower on day 1 and in week 1, and 

BCVA was assessed after tamponade resorption. On postoperative follow-up,  mean  visual  acuity  at  month  1  

was elevated as compared with the preoperative value, and the elevation continued on last follow-up, Other studies 

about 23G vitrectomy also reveal a statistically significant increase in postoperative follow-up visual acuity values 

when compared with those in the preoperativestage.(29,23,30) a significant increase in postoperative visual acuity 

was identified in all patients in general. 

 

We do not had hypotony as a complication of 23G vitrectomy among our study , After started to use 23G 

vitrectomy, Eckardt stated that the angle of  the incision is more important than its size in preventing postoperative 

hypotony.(7,3,14,38,34) 

 

We had high IOP in 8 patient ,7 of them the temponade was silicon oil ,one of the with air , we did for 3 of them 

silicon oil removal within less than 2 month , we did shunt for one of cases(Ahmed va1ve)after silicon oil removed, 

2 of them had been done peripheral iredectomy to control ther IOP due to the presence of post synachea. 

 

We did peripheral retinectomy for 2 of our patient, they were higlly myopic. in our study, intravitreal bevacizumab 

was used as apreparatory 
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preoperative  step to  reduce the risk of intraoperative  bleeding  and thus  to improve the intraoperative conditions 

for the surgeon,  The  recent  use of preoperative intravitreal injection of bevacizumab (IVB) (Avastin, Genentech 

Inc., South San Francisco, CA, USA) may potentially further improve diabetic vitrectomyoutcome. 

 

This vascular endothelial growth factor inhibitor has been reported to decrease intraoperative hemorrhage and 

facilitate fibrovascular membrane dissection(44). preoperative IVB made TRD surgery more efficacious, especially 

in younger diabetic patients.(16) we injected TA in all  cases  to  visualize  the  posterior  hyaloid  which is help in 

removing the hole membrane also , The  intra-operative use of  

TAvisualizestheposteriorhyaloidclearly,whichfacilitatesitsremoval(8), as the residual posterior hyaloid can act as a 

scaffold  for  pre-retinal fibrous-membraneformation,itsremovalcouldreducetheincidenceofpost- operative pre-retinal 

fibrosis.(11) ILMthatpersistsafterERMpeelingactsasascaffoldforcellproliferation, leading to ERM recurrence. In a 

previous study, Shimada et a1.35found that BBG has low affinity to ERM and recommended the reapplication of 

BBG after ERM peeling to remove the residual ILM to reduce the risk of ERM recurrence, for that we used BBG 

and we had only 2 re detached and need another repair.(35,38,40) 

 

This study provided a better option of 23-G vitrectomy for clinically 

managingRD.However,withourowndifficultyduring thestudy,thestudy 

wasretrospectivebecauseofthatwelostthepatientsdata,welostthecontact with one patient after first post operative 

followup. 

 

Secondarythesizeofsamplewassmall,itdidnotincludetheallLibyan area ,because of that we dropout somecriteria. 

Furtherstudieswithbiggernumberofpatientsinothercentersalloverthe 

countryarerecommendedtostudymorecriteriawemightnotincludeinour study. 
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