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Abstract 
Aim: The aim of the paper was to present the efficacy and indications for application of conventional surgical 
treatment of retinal detachment by using external implants, that is, application of encircling band and buckle. 
Material and method: This study comprised patients from the University Eye Clinic in Skopje. A total of 33 
patients were diagnosed and surgically treated in the period between May 2010 and August 2011. Conventional 
surgery was applied in smaller number of patients whose changes of the vitreous body were manifested by 
detachment of posterior hyaloid membrane, syneresis, with appearance of a small number of pigment cells in the 
vitreous body and synchysis, and the very retina was with fresh detachment without folds or epiretinal changes (that 
is, PVR A grade). There were a larger number of patients with more distinct proliferative changes of the vitreous 
body and of the retina, grades PVR B to C1-C2, and who also underwent the same surgical approach. Routine 
ophthalmologic examinations were performed, including: determination of visual acuity by Snellen’s optotypes, 
determination of eye pressure with Schiotz’s tonometer, examination of anterior segment on biomicroscopy, indirect 
biomicroscopy of posterior eye segment (vitreous body and retina) and examination on biomicroscopy with Gold-
mann prism, B scan echography of the eyes before and after surgical treatment. Conventional treatment was used by 
external application of buckle or application of buckle and encircling band. In case of one break, radial buckle was 
applied and in case of multiple breaks in one quadrant limbus parallel buckle was applied. Besides buckle, encircling 
band was applied in patients with total or subtotal retinal detachment with already present distinct changes in the 
vitreous body (PVR B or C1-C2) and degenerative changes in the vitreous body. Breaks were closed with cryopexy.  
Results: The results obtained have shown that male gender was predominant and that the disease was manifested in 
younger male adults. According to the present risk factor, high myopia was found in 5 patients, which has been 
emphasized to be a significant risk factor for onset of retinal detachment. Lattice degeneration was the most common 
peripheral degenerative change. The most frequently found was horseshoe retinal hole with vitreous traction and the 
break location was most common in the upper retinal quadrants. The most commonly applied type was limbus radial 
buckle with encircling band, depending on the pathological process in the eye. The retina was postoperatively 
attached in 31 eyes. In two cases, the retina was not attached; in one eye due to the inadequately inserted implant and 
in the other case due to the larger number of breaks (3) with more distinct PVR (C2), and postoperative inflam-
mation and proliferative components were more intensified. In one patient who did not have a total detachment, but 
had a larger break placed posterior to the equator and PVR C1, re-detachment appeared one month later due to a 
manifested fibroproliferative reaction, although the break was closed. Regarding visual acuity, the day following the 
surgery there was no improvement; moreover, there was a small decline of visual acuity due to exudates in the 
vitreous body and vitreous hemorrhage. After 3 months, there was a significant improvement in the largest number 
of eyes. Intraoperative complications included intravitreous hemorrhage, and postoperative more distinct prolifera-
tive component in the vitreous body was found in two patients. 
Conclusion: Timely diagnosis and intervention in retinal detachment by application of an adequate method and less 
invasive technique gives excellent results in postoperative morbidity rate and rehabilitation of the vision. The results 
of the conventional treatment of retinal detachment justify its application in the treatment of this disease. 
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Introduction 
Rhegmatogenous retinal detachment is an 

important problem in ophthalmologic practice from 

the aspect of inevitable vision loss of the affected eye 
if it is not timely diagnosed and surgically treated. 
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The underlying problem in this disease is re-
tinal break, which most often occurs in the periphe-
ral parts of the retina, when eye fluids enter between 
the neuroretinal layer and the retinal pigment epi-
thelium from the already degenerated vitreous body. 

Several factors predispose to the develop-
ment of this disease and such risk factors include 
eye refraction, age of the patient, eye injury or in-
creased physical effort, absence of a lens, but sea-
sonal variations in the appearance of retinal deta-
chment are also noticed [1]. Epidemiological data 
on this disease differ significantly depending on the 
author or geographical region; however, it can be 
summarized that the annual incidence of idiopathic 
detachment is 4–12.4 new cases per 100,000 inha-
bitants [1]. According to the American Academy of 
Ophthalmology the incidence of rhegmatogenous re-
tinal detachment is 1 in 10,000 people per year, altho-
ugh it is higher in certain subgroups of patients [7].  

Detachment of this particularly sensitive seg-
ment of the neurogenic lining of the eye is an emer-
gency in ophthalmology. Timely treatment incre-
ases the chances of success of surgical intervention 
and regaining of the eye function. At the same time, 
it decreases the eventual complications or need for 
more complex surgical procedures. 

The surgical procedure used in managing the 
detachment is conditioned by the size, location and 
type of break, or the existence of several breaks, as 
well as by the existing changes in the vitreous 
body. In addition, it is conditioned by the available 
technical possibilities and the preference and skills 
in operative techniques by the surgeon. 

 
Aim of the paper 
To present the efficacy and indications for 

application of conventional surgical treatment of re-
tinal detachment by using external implants, that is, 
application of encircling band and buckle. 

 
Material and method 
This study comprised patients from the Ophth-

almology Clinic in Skopje. A total of 33 patients 
were diagnosed and surgically treated in the period 
between May 2010 and August 2011 by the author 
of this paper. There were 20 males and 13 females 
aged from 28 to 71 years, that is, from 45–69. 

All patients had rhegmatogenous retinal deta-
chment, of which retinal detachment was sectoral in 
5 patients affecting one quadrant or one third of the 
retina; 13 patients had a subtotal and 15 patients 
had a total detachment. Conventional surgery was 
applied in the case of those patients whose changes 
of the vitreous body were manifested by detach-
ment of the posterior hyaloid membrane, syneresis, 
with the appearance of a small number of pigment 
cells in the vitreous body and synchysis, and the 

retina itself had a fresh detachment without folds or 
epiretinal changes (that is, PVR A grade). It was 
also applied in cases that are more common, where 
more distinct proliferative changes of the vitreous 
body and of the retina have been diagnosed as 
grade PVR B to grade C1-C2 according to the 
modified classification of the Retinal Society of 
Terminology Committee [2]. 

All patients underwent routine ophthalmolo-
gical examinations including: determination of visual 
acuity by Snellen’s optotypes, determination of eye 
pressure with Schiotz’s tonometer, examination of 
anterior segment on biomicroscopy, indirect biomic-
roscopy of posterior eye segment (vitreous body 
and retina) and examination on biomicroscopy with 
Goldmann prism. Additionally, a routine B scan 
echography of the eyes was performed, both before 
and after the surgical treatment. 

Conventional treatment was used by external 
application of a buckle or application of a buckle 
and encircling band. In the case of one break, a 
radial buckle was applied and in the case of mul-
tiple breaks in one quadrant limbus a parallel buckle 
was applied. Besides the buckle, an encircling band 
was applied in patients with total or subtotal retinal 
detachment with already present distinct changes in 
the vitreous body (PVR B or C1-C2). Breaks were 
closed with cryopexye. In patients with bullous 
detachment or long standing detachment, external 
drainage of subretinal fluid was also made. 

 
Results 
Table 1 presents the distribution of patients 

by gender and age. It can be seen that the male gen-
der was predominant and that the disease was mani-
fested in younger male adults. 
 
Table 1 

Distribution by gender, age and lateralization 
of detachment 

Gender Age Range Right eye Left eye 

Male 20 28–71 14 7 

Female 13 45–69 6 6 

 
Table 2 
 

Distribution by gender and risk factors 

Gender High 
myopia 

Aphakia Post 
PPV 

Emmetropia 

Male 3 2 1 14 

Female 2 0 0 11 
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In Table 2 risk factors for detachment are 
given. The largest number of patients had emme-
tropia, but high myopia was found in 5 patients, 
which has been emphasized to be a significant risk 
factor for the onset of detachment.  
 
Table 3  

Distribution according to present degenerative changes 

Gender  Peripheral degeneration  

 Lattice  Snail track Retinoschisis 

Male 13  5 2 

Female 8  4 1 
 
Lattice degeneration was the most common 

peripheral degenerative change. This degeneration 
was concomitant with the so-called snail track dege-
neration in a certain number of patients (Table 3).  

Table 4 lists the distribution by type of the 
retinal breaks and changes in the vitreous body. The 
most frequently found was a horseshoe retinal hole 
with vitreous traction. Regarding the proliferative 
changes in the vitreous body, the most common was 
PVR of B and C1 grade. 

 
Table 4 
 

Distribution by type of the retinal rupture 
with present PVR 

 Type of   the    break   PVR   

Gender 
Horse- 
shoe 

With 
oper-
culum 

Atro- 
phic 

Syn- 
chysis A B C1 C2 

Male 15 0 3 2 2 12 5 1 

Female 11 1 0 1 1 9 3 0 

 
Table 5a presents a correlation of distribution 

of retinal detachment and the location of breaks by 
sectors. 
 
Table 5a  

 
Distribution of retinal detachment and location  

of breaks by sectors 

Distribution 
of detachment 

Localization of breaks 
by quadrants 

 
Number 
of eyes 

upper 
temp. 

lower 
temp. 

upper 
nasal.

lower 
nazal. 

Sector 5 5 0 1 1 
Subtotal 12 11 1 3 1 

Total 16 16 1 4 0 

sector detachment: detachment of quadrant to one third; 
subtotal detachment: detachment of maximum three;  
quadrants of the retina; 
total detachment: complete detachment of the retina. 

Table 5b gives the distribution of number of 
breaks in correlation with the detachment expan-
sion. It is evident that breaks were most frequently 
found in the superior temporal quadrant, that is in 
the upper half of the retina. In some eyes a larger 
number of breaks were present (10 eyes).  
 
Table 5b  
 

Distribution of retinal detachment  
and distribution by number of breaks 

Distribution 
of detachment

Number 
of eyes 

One 
break 

Two 
breaks

Thre 
breaks

Sector 5 4 0 1 

Subtotal 12 8 4 0 

Total 16 12 4 1 

 
Table 6ab. Distribution according to the 

applied buckle or buckle and encircling band and 
postoperative outcome in relation to the attachment 
of the retina.  

Table 6a gives the type of applied external 
implant. The most commonly applied type was a 
limbus radial buckle with encircling band, depen-
ding on the pathological process in the eye.  
 
Table 6a  
 

Distribution according to the applied buckle 
or buckle and encircling band 

Applied Distribution 
of detachment 

Number 
eyes 

buckle buckle  
and band 

  r.b. l.p r.b. l.p. 

Sector 5 4 1 0 0 

Subtotal 12 0 0 10 2 

Total 16 0 0 11 5 

r.b. – radial buckle 
l.p. – limbus parallel buckle 
 

The retina was postoperatively attached in 31 
eyes. In two cases, the retina was not attached, in 
one eye due to the inadequately inserted implant 
and in the other case due to the larger number of 
breaks [3] with more distinct PVR (C2), and post-
operative inflammation and proliferative compo-
nents were more intensified. In one patient who did 
not have total detachment, but had a larger break 
placed posterior to the equator and PVR C1, re-de-
tachment appeared one month later due to a mani-
fested fibroproliferative reaction, although the break 
was closed (Table 6b). 
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Table 6b  
 

Distribution of retinal detachment and postoperative 
outcome in relation to the attachment of the retina 

Postoperative results Distribution 
of detachment 

Namber 
eyes retina        

attached 
retina not 
attached 

Sector 5 4 1 

Subtotal 12 12 0 

Total 16 15 1 

 
Table 7a illustrates the visual acuity the day 

following the surgery when there was no impro-
vement in the visual acuity; moreover, there was a 
small decline due to exudates in the vitreous body. 
After 3 months, there was a significant improve-
ment in the largest number of eyes. 
 
Table 7a 
 

Distribution of visual acuity prior 
to and 3 months postoperatively and complications 

Distribution 
of 

detachment 

Number 
eyes Visual acuity 

preop.           postop. 
Number 

eyes 

Visual 
acuity  

per 3 m 
Sector 5 0.1–02.5 0,08–0.1 3 0.66 

Subtotal 12 c.f-h.m. 0.01–0,05 10 0.220.50
Total 16 c.f-h.m. c.f–0.05 14 0.1–0.50

 
Intraoperative and postoperative complicati-

ons found in the examined group are given in Table 
7b. One patient with sector detachment presented 
with decreased visual acuity one month postope-
ratively due to the formation of a macula pucker.  
 
Table 7b 
 

Complications 
Distribution 

of detachment 
Number 

eyes Complications Number
eyes 

Sector 5 PVR, m.puck 2 
Subtotal 12 Haemophtalmus 2 

Total 16 PVR, Haemophtalmus 2 
 

Discussion  
The term retina denotes the inner layer of the 

neurogenous coat of the eye, which originates from 
the neurogenous tissue (neuroectodermal diencephalic 
vesicle) during embryonic development [4]. This 
subtle structure, along with the pigment epithelium 
to which it is attached, has ten distinct layers, with 
different thickness in the different sectors of the eye 
fundus. 

The retina is tightly attached to the vascular 
layer of the eye in the region of the ora serrata and 

in the region of the optic papilla nerves whereas the 
remaining part is loosely attached to the pigmented 
epithelium due to the pressure of the vitreous body 
and function of the pigmented epithelium. The 
posterior segment of the retina from the ora serrata 
toward the rear segment is the optic segment of the 
neurogenic coat since it possess the ability to accept 
and transmit the light impulse through complex 
biochemical processes. From an anatomical point 
of view it is divided into central, paracentral and 
peripheral segments and there are certain histologi-
cal differences among these parts. 

The peripheral retina has a histological struc-
ture that differs from the remaining segment due to 
a decrease of the number of cell elements and 
retinal thinning. This segment of the retina also has 
a poorer vascularisation and its nourishment depends 
on other sources of necessary elements, partially 
from the vitreous body, because of which the pro-
cess of ageing and onset of degenerative changes in 
the retina de facto begin from the periphery. 

Development of degenerative changes or the 
already existing congenital anomalies in the peri-
phery of the retina are predisposing factors for reti-
nal break that subsequently leads to retinal deta-
chment [5]. 

Retina is a tissue with a most extensive meta-
bolism, especially its central part. Nourishment is 
enabled by the central retinal artery that is of termi-
nal type of circulation and nourishes the inner neuro-
epithelium. Nourishment of the pigmented epithelium 
of the retina to the outer granular layer of the retina is 
done through the choriocapillaris, that is, the inner-
most layer of the choroid. The retina is probably 
nourished in small part through the vitreous body [1]. 
Considering the importance of the choriocapillaris in 
the nourishment of the outer layers of the retina and 
bearing in mind the fact that, during retinal deta-
chment, the outer part of the receptor cells breaks 
from the cell body, detachment is an emergency con-
dition for restitution of the visual function. This impo-
ses a surgical treatment before the central macular 
segment of the retina is affected [12]. 

Retinal detachment is a pathological process 
where the neuroepithelium detaches from the pig-
mented epithelium. The affected patients are very 
much disturbed because of the changes in vision, 
first of all seeing specific warning signs of phos-
phenes, flying bugs in the visual field, and blurring, 
until the moment when the detachment itself is 
manifested as visual field loss or blurred vision – "a 
dark curtain" [9]. 
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Treatment of retinal detachment is exclusi-
vely surgical, and the surgical approach depends on 
several parameters and on the personal choice of 
the surgeon. 

This paper presents the conventional approach 
to treatment of retinal detachment. Few patients (5 
eyes) were treated with buckle application alone, 
which was applied either radially or limbus parallel. 
It is obvious from the results obtained that these 
were patients with fresh detachment without total 
detachment and there were no significant changes 
in either the vitreous body or the retina, such as 
PVR (proliferative vitreoretinopathy) or absence of 
high myopia. In addition to buckle application, an 
encircling band was used in the remaining patients. 
The choice was made depending on the changes to the 
vitreous body or the presence of multiple breaks in 
several sectors. Except in 2 eyes, postoperative atta-
chment to the retina was achieved and in one patient 
re-detachment of the retina appeared one month later 
due to distinct PVR, which has also been reported in 
literature [7]. Enabling anatomic attachment of the 
retina to the pigmented epithetlium immediately after 
surgery, by applying conventional treatment, gives 
good results in correctly established indications [3, 7, 
8, 11]. The success of the conventional surgical ap-
proach lies not in the extensiveness of the retinal 
detachment but in the existing preoperative fibropro-
liferative process in the vitreous body at the level of 
vitreoretinal interface or subretinal space [10, 11]. 

The results obtained concerning the postope-
rative visual acuity have emphasized the urgency of 
surgical treatment in the case of detachment of the 
retina so as to achieve a better outcome in the post-
operative establishment of visual acuity [7, 10, 11]. 
In general, the presented postoperative results are 
satisfactory with regard to postoperative visual acuity. 

Intraoperative complications that emerged in 
the examined group are also presented. Intravitre-
ous haemorrhage occurs most commonly as a result 
of more distinct cryopexy on the site around the 
break or breaks and subsequent external drainage of 
the subretinal fluid. These complications have to be 
closely examined and they have to be eliminated 
under indirect ophthalmoscopy, which is standard 
in the surgery of the retina. 

This paper emphasizes the emergency of sur-
gical treatment as well as well-designed strategy 
and need for minimal intervention of this very sen-
sitive structure in order to eliminate possible post-
operative fibroproliferative processes in the vitre-
ous body and re-detachment. 
 

Conclusion 
Retinal detachment is an urgent condition in 

ophthalmology. It requires urgent surgical treat-

ment in order to preserve the anatomical location of 
the retina, that is, attachment of the neuroepithe-
lium to the pigmented epithelium and maintenance 
or regaining of the eye function. Timely interven-
tion with the application of an adequate method and 
less invasive technique gives excellent results in 
postoperative morbidity rate and rehabilitation of 
the vision. The results of the conventional treatment 
of retinal detachment justify its application in the 
treatment of this disease. 
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Ре з име 
 
РЕГМАТОГЕНА АБЛАЦИЈА НА РЕТИНА  
И КОНВЕНЦИОНАЛЕН ОПЕРАТИВЕН 
ТРЕТМАН 
 
Голубовиќ М. 
 
Клиника за очни болести, Универзитет „Св. Кирил и 
Методиј“, Скопје, Р. Македонија 
 
 

Аpсtракt: Цел на трудот е да се покаже ефи-
касност и индикации во примена на конвенционал-
ниот начин на операција на аблација на ретина со 
користење на надворешни импланти, односно апли-
кација на серклажна трака и пломби. 

Маtеријал и меtод: Во трудот е користен 
материјал од Клиниката за очни болести во Скопје. 
Опфатени се 33 болни кои биле дијагностицирани и 
оперирани во период од мај 2010 до август 2011 год. 
Конвенционалниот начин на операција бил применет 
кај болни, кои се во помал број, кај кои промените на 
витреално тело биле изразени со појава на одлепу-
вање на задната хиалоидна мембрана, синереза, со 
појава на мал број клетки во витреално тело и син-
хиза, а самата ретина била со свежо одлепување без 
набори или епиретинални промени (односно PVR A). 
Позастапени биле болните, кај  кои се дијагностици-
рани поизразени пролиферативни промени во вит-
реално тело и на ретината, степен PVR B до C1-C2, а 
кај кои е применета истата оперативна метода. Кај 
болните се спроведени рутински офталмолошки 
испитувања: одредување на видната острина според 
Snellen-ови опотипи, одредување на очен притисок 
со Schiotz-ов тонометар, преглед на преден сегмент 
на биомикроскопија, индиректна офталмоскопија, ин-
директна биомироскопија на задниот очен сегмент 
(витреално тело и ретина) и преглед на биомикро-
скоп со Goldmann-ова призма, B скан ехографија на 
очите, пред и по оперативниот третман.  

Применуван е конвенционален начин на реша-
вање со надворешна апликација на пломба или при-
мена на пломба и серклажна трака. Во случај на една 
руптура аплицирана е радијална пломба, додека кај 
повеќе руптури во еден квадрант аплицирана е лим-
бус паралелна  пломба. Серклажната  трака  покрај  
пломба, аплицирана е кај болни каде што била при-
сутна тотална или субтотална аблација на ретината 
со веќе присутни значајни промени во витреалното 
тело (PVR B или C1-C2)  и  присутни  дегенеративни  

 
 
 
 
 
 
 
 
 
 
 

промени на периферната ретина. Руптурите се опкру-
жувани со апликација на криопечати.  

Резулtаtи: Добиените резултати покажуваат 
дека преовладува машкиот пол како и дека кај машките 
заболувањето се јавува во помлада возраст. Според 
застапеност на ризик факторот кој е со сигурност при-
сутен, кај 5 болни се сретнува висока миопија која е 
веќе апострофирана како значаен ризик фактор за 
појава на аблација. Од дегенеративните промени на 
периферија најзастапена е палисадната дегенерација. 
Руптурите на ретината најчесто се со јазиче со 
присутна витреална тракција на него, а локализација 
на руптурите е доминантно во горните квадранти на 
ретината. Во нашата испитувана група најчесто при-
менувана е лимбус радијална пломба со серклажна 
трака, што било условено од патолошкиот процес во 
окото. Ретината постоперативно била прилегната кај 
31 око. Кај два случаи ретината не прилегнала, кај 
едно око заради неадекватно инсериран инплант, а 
во другиот случај заради присуство на поголем број 
на руптури (3) со поизразена PVR (C2), што постопе-
ративно уште поизразено се интензивирала инфлама-
торната и пролиферативната компонента. Кај една 
болна, кај која иако не постoeло тотално одлепување, 
меѓутоа се работело за поголема и попостериорно ло-
кализирана руптура зад екваторот и со PVR C1, дошло 
до реаблација по 1 месец заради изразена фибропроли-
феративна реакција, иако руптурата била затворена.  

Во однос на видната острина, првиот постопе-
ративен ден не се забележува подобрување на вид-
ната острина, дури се забележува намалување на истата 
што се должи на ексудација во витреалното тело или 
витреално крвавење. По три месеци, кај најголем број 
на очи се забележува нејзиното значително подобру-
вање. Од интраоперативни компликации забележено 
е интравитреално крвавење, а постоперативно кај 
двајца болни поизразена е пролиферативната компо-
нента во витреалното тело. 

Правовремена дијагностика и интервенција при 
аблација на ретината со примена на адекватна метода 
и помалку инвазивна техника дава добри резултати 
во должината на постоперативниот морбидитет и ре-
хабилитација на видот. Резултатите на конвенциона-
лен начин на решавање на ретиналното одлепување ја 
оправдуваат неговата примена во третманот на ова за-
болување. 
 
Клучни зборови: аблација на ретина, руптура на ре-
тина, PVR (пролиферативна витрео-ретинопатија), 
пломба, серклажна трака. 


