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SUMMARY

Aim: To evaluate retrospectively anatomical results of cryosurgical treatment of non-
-complicated idiopathic rhegmatogenous retinal detachment. To assess the success-
fulness of primary cryosurgical surgeries, permanent retinal re-attachment; to review 
the efficacy of cryosurgical procedures according to chosen surgical technique and 
patient’s age as well.
Material and methods: In the evaluated group were included 120 eyes of 120 pati-
ents operated on in the years 2003- 2012 at the Department of Ophthalmology, Fa-
culty Hospital and School of Medicine, Palacký University, Olomouc, Czech Republic, 
E.U. All of the patients were phakic. The patients were evaluated at one and three 
months after the surgery. The posterior pole examinations were done by means of 
biomicroscopic examination and indirect ophthalmoscopy. The retina was evaluated as 
attached in whole extent in case of re-established contact between the neurosensory 
retina and the retinal pigment epithelium in the whole periphery.
Results: In 106 (88 %) patients, the re-attachment of the retina was achieved by solely 
cryosurgical procedure; in 117 (97.5 %) patients, the definite re-attachment of the reti-
na was achieved. In three patients (2.5 %), the retina remained detached. Statistically 
better results were obtained in patients with peroperative exodrainage of the subre-
tinal fluid and in patients younger than 50 years of age. Conclusion: We established 
the usefulness of cryosurgical operative procedure in treatment of uncomplicated idi-
opathic rhegmatogenous retinal detachment in phakic patients. Especially in young 
phakic patients, the cryosurgical procedure may be protective to preserve the clear 
lens and eye accommodation.
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INTRODUCTION AND EPIDE-
MIOLOGICAL DATA

Retinal detachment is the separa-
tion of its neurosensory retina and 
the retinal pigment epithelium. Most 
frequently we encounter rhegmatoge-
nous retinal detachment, in which the-
re is a tear of the neurosensory retina, 
through which fluid penetrates into the 
subretinal area, detaching it from the 
pigment epithelium. A great advance 
for the treatment of rhegmatogenous 
retinal detachment, with better ana-
tomical and functional results, came 
with cryosurgical techniques with the 
use of episcleral fixed cerclage strips 
and fillings, to which Schepens refe-
rred in the 1950s [8, 9]. At the begi-
nning of the 1970s Machemer intro-
duced pars plana vitrectomy (PPV) as 
a suitable technique for the treatment 
of retinal detachment [7]. And in 1986 
Hilton and Grizzard presented pneu-
matic retinopexy for the treatment of 

retinal detachment [6]. Cryosurgical 
procedures, PPV and pneumatic reti-
nopexy, either separately or in mutual 
combination, represent the methods 
of choice for the treatment of retinal 
detachment. It is probably due to the 
reason that each of the above-named 
techniques has its advantages and 
disadvantages that to date there is 
no consensus amongst vitreoretinal 
surgeons on the matter of which of 
these techniques is the most suitable 
for the treatment of non-complicated 
rhegmatogenous retinal detachment. 
Decision-making between the tech-
niques is also influenced by the state 
of the lens (phakia, artephakia, apha-
kia), and the method of treatment of 
non-complicated rhegmatogenous 
retinal detachments is often chosen 
precisely with regard to the state of 
the lens, whether the eye is phakic or 
artephakic/aphakic.
The aim of this article is to retrospecti-
vely evaluate the anatomical results 
of cryosurgical treatment of non-com-

plicated idiopathic rhegmatogenous 
retinal detachment of phakic patients 
operated on at the Department of 
Ophthalmogy of the Faculty Hospi-
tal and School of Medicine at Palac-
ký University, Olomouc in the period 
from 2003 to 2012. The first aim is to 
assess the success rate of initial cryo-
surgical surgeries, the second aim is 
to evaluate the success rate of defi-
nitive reattachment of the retina. The 
third and fourth aims are to assess the 
success rate of cryosurgical procedu-
res depending on the chosen surgical 
technique and the age of the patient.

POPULATION AND METHOD

Patients with non-complicated idi-
opathic rhegmatogenous retinal deta-
chment were included in the evaluati-
on population. A statement of blunt eye 
injury was admissible in the patients’ 
anamnesis. The cause of retinal deta-
chment was one pre-equatorial retinal 
tear, two pre-equatorial tears anywhere 
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on the periphery of the retina or three 
adjacent pre-equatorial tears, whereas 
all three were located within the sco-
pe of one quadrant (90 perimeter de-
grees). All patients had their own lens, 
transparency of the lens and all optic 
media were problem-free and enabled 
reliable visualisation of the posterior 
segment of the eye.
The basis of the surgical treatment of 
rhegmatogenous retinal detachment 
on the patients in the sample group 
was transscleral cryocoagulation of 
the edges of the retinal tears under 
the control of indirect ophthalmosco-
pe and subsequently episcleral fixati-
on of a cerclage strip, accentuation of 
cerclage, radial or paralimbal fillings, 
or a mutual combination thereof on the 
basis of the peroperative decision of the 
surgeon. In the case that the condition 
was complicated by a high bullous re-
tinal detachment which peroperatively 
excluded the possibility of localisation 
of the retinal tear, cryocoagulation of 
the retinal tear or contact of the retinal 
tear with the cerclage wall, accentua-
tion or filling, transscleral puncture of 
the subretinal area was performed with 
exodrainage of the subretinal fluid. In 
the case that hypotonia of the bulb was 
diagnosed following exodrainage of 
the subretinal fluid, gas could be insu-
fflated on the basis of the preoperative 
decision of the surgeon intravitreally, in 
the form of injection.
The evaluated population did not 
enrol patients in whom proliferative 
vitreoretinopathy (PVR) stage C1 or 
worse had been diagnosed before the 
operation. Patients who had suffered 
a penetrative eye injury, undergone 
complicated or non-complicated ca-
taract surgery (artephakic, aphakic), 
patients in whom it was not possible 

to identify any retinal tear in the preo-
perative examination, who had a large 
tear with a displaced posterior edge, 
patients with a post-equatorial retinal 
tear and those in whom amotion of 
the retina was linked to the presence 
of three or more pre-equatorial tears 
located in two or more quadrants 
were excluded from the study. Also 
excluded were patients in whom there 
was insufficient transparency of optic 
media such as corneal oedema, cata-
ract, hemophthalmos etc., and simi-
larly insufficient mydriases prevented 
reliable transparency of the posterior 
segment of the eye. Patients in whom 
gas was insufflated into the vitreous 
body without prior exodrainage of the 
subretinal fluid following cryocoagula-
tion treatment of the retinal tear and 
stitching of a cerclage strip or filling 
were also excluded.
During the course of the evaluated 10 
years, 6 vitreoretinal surgeons shared 
in the performed and evaluated sur-
geries. All surgeries are evaluated, re-
gardless of the length of practice and 
the level of knowledge of the individu-
al operating surgeons.
The patients were evaluated 1 to 3 
months after the surgery. An exami-
nation of the fundus was conducted 
on the patients biomicroscopically 
and by indirect ophthalmoscopy. The 
retina was evaluated as fully attached 
if contact of the neuroepithelium and 
the pigment epithelium had been 
restored on the posterior pole and in 
the entire periphery. The retina was 
evaluated as detached if a persisting 
separation of the neuroepithelium and 
the pigment epithelium was found at 
least in part on the posterior pole or in 
the periphery of the retina. 
In the observed group we conducted 2 

sub-analyses. In the first we observed 
the relationship between the success 
rate of the primary cryosurgical proce-
dure and the used surgical technique, 
in the second the relationship be-
tween the success rate of the primary 
cryosurgical procedure and the age of 
the patient. Fischer’s exact test was 
used for statistical processing of the 
sub-analyses.
We included 120 eyes of 120 patients 
in the evaluated group, 63 (52.5%) men 
and 57 (47.5%) women with an average 
age of 52.9 years, in which the oldest 
patient in the group was 88 years old at 
the time of operation and the youngest 
9 years old. In 64 cases (53%) the right 
eye was afflicted and in 56 cases (47%) 
the left eye was afflicted. In 86 patients 
(72%) the cause of retinal detachment 
was one tear, in 21 patients (17%) there 
were two retinal tears and in 13 patients 
(11%) 3 retinal tears were found [Table 
1]. All the patients were operated on 
under general anaesthesia.   

RESULTS

We succeeded in reattaching the reti-
na by means of a single cryosurgical 
procedure in 106 (88%) of patients, 
in 14 (12%) the retina was not reatta-
ched. The 14 initially unsuccessfully 
operated patients were re-operated 
on. For the re-operation the PPV tech-
nique was used, in 11 cases retinal 
reattachment was successful, in 3 ca-
ses reattachment did not succeed. Of 
120 patients in the group we achieved 
a definitive attachment of the retina in 
117 (97.5%), in 3 (2.5%) the retina re-
mained detached. The success rate of 
the operations in the individual years 
is presented in Table 2.
In 47 patients (39%), transscleral 

Man W o -
man

Age on day of surgery (years) OD OS 1 tear 2 tears 3 tears

2003 9 1 74, 72 ,64, 57, 55, 55, 51, 42, 42, 37, 34 4 6 6 4 0
2004 9 6 77, 72, 69, 68, 67, 66, 60, 60, 58, 55, 55, 37, 32, 25, 16 8 7 11 2 2
2005 31 11 88, 68, 65, 64, 64, 64, 64, 63, 63, 62, 62, 60, 59, 58, 56, 56, 

55, 52, 52, 49, 45, 32, 25, 12
13 11 16 4 4

2006 13 9 75, 75, 68, 67, 66, 64, 63, 61, 60, 56, 56, 52, 51, 49, 49, 32, 
24, 22, 21, 19, 13, 9

11 11 14  4 4

2007 6 7 73, 70, 65, 61, 61, 60, 59, 59, 53, 43, 42, 40, 36 9 4 10 2 1
2008 3 5 75, 75, 73, 71, 63, 41, 26, 19 6 2 7 0 1
2009 3 8 76, 76, 69, 66, 65, 49, 45, 29, 27, 24, 23 4 7 8 3 0
2010 1 4 70, 60, 52, 40, 25 3 2 4 1 0
2011 1 3 79, 57, 47, 36 1 3 2 1 1
2012 5 3 74, 71, 66, 59, 51, 42, 32, 23 5 3 8 0 0

Table 1. Preoperative characteristics of patients in group operated on in period from 2003-2012
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cryocoagulation of the edges of the 
tears was conducted under the con-
trol of indirect ophthalmoscopy, a ra-
dial filling was fixed to the surface of 
the bulb 22 times (18%) by means of 
episcleral stitches, 18 times (15%) a 
cerclage strip with accentuation was 
fixed and 7 times (6%) a paralim-
bal filling. Of the 47 patients, reatta-
chment of the retina was successful 
in 39 cases, in 8 the retina was not 
reattached, of whom 6 patients were 
operated on with a radial filling, 2 with 
cerclage strip with accentuation.
In 34 patients (28%), transscleral 
cryocoagulation of the edges of the 
tears was conducted under the cont-
rol of and indirect ophthalmoscope, a 
cerclage strip with accentuation was fi-
xed to the surface of the bulb 22 times 
(18%) by means of episcleral stitches, 
11 times (9%) a radial filling fixed and 
1 time (1%) a paralimbal filling, and 
transscleral exodrainage was perfor-
med during the surgical procedure in 
all the patients in this group. Of the 34 
patients, reattachment of the retina 
was successful in 31 cases, in 3 the 
retina was not reattached, whereas 2 
patients were treated by a cerclage 
strip with accentuation and 1 with pa-
ralimbal filling.
In 39 patients (33%) transscleral cryo-
coagulation of the edges of the tears 
was conducted under the control of an 
indirect ophthalmoscope, a cerclage 
strip with accentuation was fixed to 
the surface of the bulb 19 times (16%) 
by means of episcleral stitches, 19 
times (16%) a radial filling fixed and 
1 time (1%) a paralimbal filling, and 
transscleral exodrainage was perfor-
med and expansion gas was applied 
during the surgical procedure in all 
patients. Of the 39 patients, reatta-
chment of the retina was successful in 

36 cases, in 3 the retina was not rea-
ttached, out of whom 2 patients were 
operated on with a radial filling and 1 
with paralimbal filling. The used cryo-
surgical techniques in the individual 
years are illustrated by table 3.
Of the 47 patients on whom exodrai-
nage was not performed during the 
surgery, the retina was reattached in 
39 (83%), in 8 (17%) it remained deta-
ched. Of the 73 patients operated on 
with the use of exodrainage, whether 
this was with or without the application 
of gas, the retina was reattached in 67 
(92%), in 6 (8%) it remained detached. 
Although the difference between the 
success rate of the operating tech-
nique with exodrainage and without it 
did not appear statistically significant 
(p = 0.157), in the group of patients 
operated on with exodrainage the per-
centage of success is higher.
Of 120 patients in the group, 41 (34%) 
were aged < 50 years. The initial cryo-
surgical procedure succeeded in re-
attaching the retina in 38 (93%), in 3 
(7%) the operation was unsuccessful. 
79 (66%) patients were aged 50 and 
over. The initial cryosurgical procedu-
re succeeded in reattaching the retina 
in 68 (86%), in 11 (14%) the operation 
was unsuccessful. Here also, even if 
the difference in the success rate of 
the cryosurgical operating technique 
between the group of patients aged 
< 50 years and the group aged ˃ 50 
years is not statistically significant (p = 
0.376), the success rate in the group 
of patients aged < 50 years is higher.

DISCUSSION

In the treatment of rhegmatogenous 
retinal detachment, three therapeutic 
procedures are currently considered: 
pneumatic retinopexy, cryosurgical 

techniques and PPV. However, pneu-
matic retinopexy is indicated only in 
the case that retinal detachment is 
caused by a single tear, which is lo-
calised in the upper perimeter peri-
phery between numbers 8-4 and the 
scope of this tear is maximally within 
the scope of one hour [6]. Tornambe 
states that primary anatomical succe-
ss is achieved only in 75% of phakic 
and 67% of artephakic eyes [13]. For 
the above reasons the use of pneu-
matic retinopexy is limited in the tre-
atment of rhegmatogenous retinal 
detachment, and doctors usually de-
cide between cryosurgical techniques 
and PPV. No unequivocal boundary 
exists between the use of a cryosurgi-
cal procedure or PPV. The reason for 
this is the high variability of the clinical 
finding in connection with the diagno-
sis of rhegmatogenous retinal deta-
chment, which may at one end of the 
spectrum be a case of non-complica-
ted localised retinal detachment with a 
single tear, and at the other it may be 
total retinal detachment with multiple 
tears and preoperative PVR. With re-
gard to the complexity of the preope-
rative clinical finding, it is possible to 
agree with the division of patients into 
three basic groups, as performed by 
Feltgen in his study [3]. In his study, 
Feltgen observed 50% of patients with 
localised retinal detachment (within a 
scope of up to 4 perimeter hours) with 
a single tear or adjacent tears. The 
majority of these patients were treated 
cryosurgically [3]. At the other end of 
the spectrum of clinical findings there 
were 20% of patients with complica-
ted findings with PVR stage B and C, 
large tears, macular holes, in which 
indication for PPV dominated [3]. Be-
tween these two poles he observed 
30% of patients with a medium-severe 

RLFS Reoperation and success Reoperation and failure
2003 8 1 1
2004 14 0 1
2005 21 3 0
2006 20 1 1
2007 12 1 0
2008 8 0 0
2009 10 1 0
2010 4 1 0
2011 3 1 0
2012 6 2 0

Table 2. Expression of success rates of operations in individual years

Key: RLFS = retina lying in full scope
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C, A C, A, E C, A, E, gas C3F8 C, A, E, gas SF6 RF RF, E RF, E, gas C3F8 PF PF, E PF, E, gas C3F8
2003 6 3 0 1 0 0 0 0 0 0
2004 2 4 0 2 2 4 1 0 0 0
2005 6 6 3 0 5 1 3 0 0 0
2006 2 5 1 0 5 1 4 3 0 1
2007 0 1 5 0 2 1 3 1 0 0
2008 1 1 0 0 1 2 2 1 0 0
2009 0 1 5 0 0 2 3 0 0 0
2010 0 1 0 0 2 0 2 0 0 0
2011 1 0 0 0 0 0 0 2 1 0
2012 0 0 2 0 5 0 1 0 0 0

Table 3. Overview of cryosurgical techniques used in individual years.

Key:
C – cerclage
A – accentuation of cerclage
E – exodrainage of subretinal fluid
RF – radial filling
PF – paralimbal filling
C3F8 – perfluoropropane
SF6 - hexafluorosulphide

finding. In this group he placed pati-
ents with multiple tears in various qua-
drants, bullous retinal detachment, 
tears spreading centrally beyond the 
equator, tears with perceptible vitreo-
retinal traction and patients with rheg-
matogenous retinal detachment and 
unclear situation of the sides of the 
tears (preoperatively without finding 
of tears or with impossibility of identi-
fying all tears preoperatively). In these 
patients PPV, cryosurgery or a combi-
nation of both was used [3].
In terms of the preoperative finding, 
the patients in our population would 
correspond to the group Feltgen in-
dicated as favourable to medium-
-severe. It is possible to find studies 
for such patients in the literature that 
defend cryosurgical procedures and 
primary PPV, even if in recent years 
the tendency has been rather to treat 
this group of patients using PPV [11]. 
Kreissigová evaluated the results of 
a population of 1462 eyes, in which 
this concerned idiopathic retinal deta-
chment. The population also included 
eyes with multiple tears, with tears of 
variable size and localisation. 2.9% 
of eyes had preoperative diagnosed 
PVR stage C1-C2. Tears larger than 
two perimeter hours and tears on the 
posterior pole of the eye were exclu-
ded. Kreissigová states that the initial 
operation using cryosurgical tech-
nique succeeded in reattaching the 
retina in 91% of cases, with definitive 
attachment of the retina in 97% [1].
Soni conducted a meta-analysis of 

prospective, randomised, controlled 
trials in order to evaluate the bene-
fit of PPV versus cryosurgery for the 
treatment of non-complicated rheg-
matogenous retinal detachment with 
PVR stage B and less [10]. The me-
ta-analysis incorporated 1306 eyes, 
of which 636 underwent PPV and 
670 were treated cryosurgically. 523 
were phakic and 783 were artepha-
kic/aphakic. Primary attachment of 
the retina was achieved in 177 of 260 
(68%) PPV patients, and 179 of 263 
(68%) cryosurgically operated phakic 
patients. Secondary attachment of 
the retina was achieved in 253 of 260 
(97%) PPV operated patients and 256 
of 263 (97%) cryosurgically operated 
phakic patients. In the group of phakic 
patients Soni did not demonstrate a 
statistically significant difference be-
tween the groups treated with PPV or 
cryosurgically in the sense of primary 
or secondary attachment of the retina 
[10]. In our group we achieved reatta-
chment of the retina in 106 (88%) of 
patients with a single cryosurgical pro-
cedure. We achieved definitive atta-
chment of the retina in 117 (97.5%) 
patients. We believe that the results 
of our group are comparable with the 
results of the above cited authors.
In our population we achieved better 
results in percentage terms if exod-
rainage of the subretinal fluid was 
performed during the operation. This 
result is surprising. For example, Kre-
issigová, as an advocate of “minimal 
scleral buckling procedures” reco-

mmends avoidance of exodrainage. 
She rather emphasises its risks, such 
as choroidal haemorrhage, retinal in-
carceration, retinal perforation and 
subsequent impacts on the final re-
sult of the surgery [1]. Other authors 
also highlight the risks of cryosurgical 
operations in connection with exodrai-
nage [2, 4, 14]. In our population we 
did not encounter any fatal complica-
tions which would have an impact on 
the anatomical result of the operation 
in any of the 73 patients on whom 
exodrainage was performed. On the 
contrary, we are of the opinion that 
through judiciously and successfully 
performed exodrainage we contribu-
ted to better contact of the detached 
neuroepithelium and the pigment epi-
thelium, and thus to the creation of 
the conditions for the establishment 
of firm, cicatrical adhesion. We be-
lieve that this contact following exod-
rainage is especially valuable in the 
case of cracks localised in the lower 
periphery of the retina, where it is less 
possible to influence the contact of 
the wall of the filling with the tear of 
the neuroepithelium by positioning the 
patient or by using intravitreally insu-
fflated gas in the postoperative period.
We believe that another interesting re-
sult in our group is the higher percen-
tage success rate of cryosurgical pro-
cedures in patients aged < 50 years. 
Although the difference in the success 
rate of cryosurgical operations in the 
groups of < 50 and ˃ 50 years is not 
statistically significant (p = 0.376), in 
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the group of patients aged < 50 years 
the percentage of success is higher. 
Hassan operated cryosurgically on 
94 patients with primary, non-compli-
cated retinal detachment, including 
macula with initial vision of 20/200. By 
using a single cryosurgical procedure 
he achieved reattachment of the reti-
na in 40 (95.2%) patients aged < 60 
years, 31 (86.1%) patients aged 61-
75 years and 12 patients (75%) aged 
˃ 75 years. In Hassan’s group also the 
difference in the success rate of the 
cryosurgical procedure between the 
group of < 60 years and the group of 
61-75 years (P = 0.66, Fisher’s exact 
test) or the group of ˃ 75 years (P = 
0.12, Fisher’s exact test) was not sta-
tistically significant. However, Hassan 
also observed a higher percentage 
success rate of operations in youn-
ger patients [5]. We believe that in 
the background of these results the-
re may be the fact that by using the 
cryosurgical method we do not remo-
ve the vitreous body, and especially 
upon use of a localised filling we do 

not remove pathological traction in 
the entire periphery of the retina. In 
this context, retinal degenerations in 
the periphery increase with age, and 
if vitreous traction is not eliminated in 
a complex manner by surgery, a new 
retinal tear may appear, which is due 
to failure to attach or repeated deta-
chment of the retina. The success rate 
we achieved through a primary cryo-
surgical procedure, of 93% in patients 
aged < 50 years, is important above 
all with reference to the fact that these 
patients usually have a clear lens, and 
according to age also have a certain 
usable degree of accommodation.
Soni observed statistically significantly 
better visual acuity 6 months after the 
surgery in patients following a cryosur-
gical procedure in comparison with pati-
ents after PPV. The reason for this is the 
statistically significant higher risk of pro-
gression of cataract in the postopera-
tive period in patients after PPV than in 
patients after a cryosurgical procedure. 
Patients after PPV demonstrated a 4.11 
times higher risk of the progression of 

a cataract than patients after a cryosur-
gical operation [10]. The reason is pro-
bably the impact of the removal of the 
vitreous body on the metabolism of the 
lens and the impact of the instruments 
of internal tamponade. We have alrea-
dy previously described that removal 
of the vitreous body has an impact on 
the metabolism of the retina [12]. Our 
results support the use of a cryosurgical 
technique in younger, phakic patients, 
since we can offer them a high probabi-
lity of success of the performed surgery, 
whilst simultaneously retaining a clear 
lens and accommodation.

Recommendation
We believe that in our population we 
demonstrated the usefulness of cryo-
surgical operating technique for the tre-
atment of non-complicated idiopathic 
rhegmatogenous retinal detachment 
in phakic patients. Especially in young, 
phakic patients, the performance of a 
cryosurgical procedure may be pro-
vident for retaining a clear lens and 
accommodation of the eye.    

LITERATURE
1.	 Barrie, T., Kreissig, I., Heimann, H. et 

al.: Repair of a primary rhegmatoge-
nous retinal detachment. Br J Ophthal-
mol, 87; 2003: 782–784.

2.	 Bartz-Schmidt, K.U., Kirchhof, B., 
Heimann, K.: Primary vitrectomy for 
pseudophakic retinal detachment. Br J 
Ophthalmol, 80; 1996: 346–349.

3.	 Feltgen, N., Weiss, C., Wolf, S. et al.: Scle-
ral buckling versus primary vitrectomy in 
rhegmatogenous retinal detachement stu-
dy  (SPR Study): recruitment list evaluati-
on. Study report no. 2. Graefes Arch Clin 
Exp Ophthalmol, 245; 2007: 803–809.

4.	 Franke, C., Roider, J., Hoerauf, H. et 
al.: Complications after external retinal 
surgery in pseudophakic retina deta-
chment – are scleral buckling operati-
ons still current? Klin Monatsbl Augen-
heilkd, 216; 2000: 25–32.

5.	 Hassan, T. S., Sarrafizadeh, R., Ruby, 
A.J. et al.: The effect of duration of ma-

cular detachment on results after the 
scleral buckle repair of primary, macu-
la-off retinal detachments. Ophthalmo-
logy, 109; 2002: 146–152.

6.	 Hilton, G.F., Grizzard, W.S.: Pneuma-
tic retinopexy. A two-step outpatient 
operation without conjunctival incision. 
Ophthalmology, 93; 1986: 626–641.

7.	 Machemer, R., Parel, J.M., Buettner, 
H.: A new concept for vitreous surgery. 
I. Instrumentation. Am J Ophthalmol, 
73; 1972: 1–7.

8.	 Schepens, C.L.: Progress in de-
tachment surgery. Trans Am Acad 
Ophthalmol Otolaryngol, 55; 1951: 
607–615.

9.	 Schepens, C.L., Okanuta, I.D., 
Brockhurst, R.J.: The scleral buckling 
procedures. I. Surgical techniques and 
management. AMA Arch Ophthalmol, 
58; 1957: 797– 811.

10.	Soni, Ch., Hainsworth, D.P., Almony, 

A. Surgical management of rhegmato-
genous retinal detachement: A meta- 
analysis of randomized controlled trials. 
Ophthalmology, 120; 2013: 1440–1447.

11.	 SPR Study Group. View 2: the case for 
primary vitrectomy. Br J Ophthalmol, 
87; 2003: 784–787.

12.	Šín, M., Šínová, I., Chrapek, O. et al.: 
Acta Ophthalmol, 2013 Jul 15. doi: 
10.1111/aos.12238 (v tisku).

13.	Tornambe, P.E., Hilton, G.F.: The Re-
tinal Detachment Study Group. A mul-
ticenter randomized controllled clinical 
trial comparing pneumatic retinopexy 
with scleral buckling. Ophthalmology, 
96; 1989: 772–784.

14.	 Tornambe, P.E., Hilton, G.F., Brinton, 
D.A. et al.: Pneumatic retinopexy. A two-
-year follow-up study of the multicenter 
clinical trial comparing pneumatic retino-
pexy with scleral buckling. Ophthalmolo-
gy, 98; 1991: 1115–1123.


