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Risikofaktoren fiir den Erfolg der primédren Amotiochirurgie an phaken und
pseudophaken Augen

Zusammenfassung

Hintergrund: Ziel der vorliegenden Studie war der Vergleich der
prd-, intra- und postoperativen Situation in phaken und pseudo-
phaken Augen mit frischer Amotio retinae, um ein Risikoprofil
fiir den Operationserfolg nach primdrer Amotiochirurgie zu er-
stellen. Patienten und Methoden: 220 konsekutive Patienten
mit primdrer Amotio retinae, 165 phake und 55 pseudophake
Augen wurden einer Buckelchirurgie (Plombe/Cerklage) allein
oder in Kombination mit einer Vitrektomie unterzogen. Pra-, int-
ra- und postoperative Risikofaktoren wurden erfasst und deren
Einfluss auf das anatomische und funktionelle Resultat mittels
einer multivariaten Regressionsanalyse verglichen. Ergebnisse:
Die kumulativen anatomischen Erfolgsraten nach 6 Monaten
waren in phaken (88,5%) und pseudophaken (86,3%) Augen
gleich (log rank =0,340). Die Amotioausdehnung erwies sich in
pseudophaken Augen als ein stdrkerer Risikofaktor fiir die Beein-
trachtigung des operativen Erfolges als in phaken Augen
(p=0,035). Bei phaken Augen zeigte sich kein Einfluss der Amo-
tioausdehnung auf das chirurgische Resultat (1 Quadrant vs. 4
Quadranten; log rank=0,135); wdhrend bei Pseudophakie eine
Beeintrdchtigung der Amotioausdehnung auf das chirurgische
Resultat nachweisbar war (1 Quadrant vs. >4 Quadranten; log
rank <0,001). Das relative Risiko einer Reamotio nach operativer
Versorgung einer Amotio retinae ab 3 Quadranten betrug bei
Normophakie 1,22 (CI: 0,71-1,70) und bei Pseudophakie 1,81
(CI: 0.88-2,59). Schlussfolgerungen: Bis zu einer Amotioaus-
dehnung von 3 Quadranten weisen phake und pseudophake Au-
gen dhnliche chirurgische Erfolgsraten auf. Ab einer Ausdehnung
der Amotio retinae groRer als neun Stunden findet sich im pseu-

Abstract

Background: To compare the preoperative risk profiles of phakic
and pseudophakic eyes with primary retinal detachment and to
assess their impact on the outcome of primary reattachment sur-
gery. Patients and methods: 220 consecutive patients with pri-
mary retinal detachment, 165 phakic and 55 pseudophakic eyes
were operated with scleral buckling alone or additional vitrec-
tomy and followed up for 6 months. Pre-, intra- and postopera-
tive risk factors were recorded and their impact on anatomical
outcome after primary surgery in phakic and pseudophakic eyes
was then compared in a multivariate regression analysis. Re-
sults: The cumulative probability of anatomical success 6
months after surgery was similar in phakic (88.5%) and pseudo-
phakic eyes (86.3%; log rank=0.340). The most important risk
factor for a different surgical outcome between phakic and pseu-
dophakic eyes was the size of retinal detachment (p=0.035). In
phakic eyes the size of retinal detachment had no significant im-
pact on surgical outcome (1 vs. 4 quadrants; log rank=0.135);
whereas in pseudophakic eyes a significant impairment on surgi-
cal outcome was found (1 vs. 4 quadrants; log rank <0.001). The
relative risk for failure of primary surgery due to retinal detach-
ment of at least 3 quadrants was in phakic eyes 1.22 (CI: 0.71 -
1.70), in pseudophakic ones 1.81 (CI: 0.88-2.59). Conclusions:
The outcome of primary retinal reattachment surgery in phakic
and pseudophakic eyes is similar for retinal detachments up to
3 quadrants. In retinal detachments of more than 9 clock times,
the size of retinal detachment impairs the surgical outcome in
pseudophakic eyes more than in phakic ones. The combination
of extraocular surgery with vitrectomy in pseudophakic eyes
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dophaken Auge, im Gegensatz zum phaken Auge, bei alleiniger
eindellender Operation ein negativer Einfluss der Amotioaus-
dehnung auf den Operationserfolg. Dieser kann durch ein kombi-
niertes extra- und intraokulares Vorgehen mit Vitrektomie redu-
ziert werden.

Schliisselworter
Netzhautablésung - Normophakie - Pseudophakie - Risikofakto-
ren

with retinal detachment of more than 9 clock times contributes
to a better outcome.

Key words
Retinal detachment - surgical procedures - phakia, pseudophakia
- risk factor, outcome assessment

Background

The incidence of retinal detachment (RD) in the general popula-
tion lies within the range of 0.006-0.02 % , and nearly one quar-
ter of the patients presenting with this condition are pseudo-
phakic [1-4]. Eyes after posterior chamber lens implantation
are still more prone to RD than are phakic ones, and the risk
may increase after surgical or YAG-laser posterior capsulotomy
[4,8-11].

The characteristics of RD in phakic and pseudophakic eyes differ,
and specific risk factors are thus considered to be predictive for
the condition after cataract surgery [9-13]. In pseudophakic re-
tinal detachment, preoperative evaluation and surgical treat-
ment are rendered more difficult by a restricted view of the per-
ipheral fundus (due to capsular fibrosis), by reflections of the in-
traocular lens itself or by insufficient pupillary dilatation. This si-
tuation may be exacerbated by the presence of numerous retinal
breaks located far anteriorly [14 - 16]. The outcome of retinal re-
attachment surgery is thus deemed to be poorer in pseudophakic
than in phakic eyes [17-19]. The identification of a specific risk
factor bearing on surgical outcome in pseudophakic RD would
undoubtedly enhance our understanding of the pathophysiologi-
cal situation, simplify decision making [20,21] and improve the
result in high-risk patients.

In the present study, we compared the pre-, intra- and post-
operative risk profiles in phakic and pseudophakic eyes and as-
sessed their relative influence on the surgical outcome.

Patients and Methods

220 consecutive cases with primary RD, 165 phakic and 55 pseu-
dophakic eyes, which had undergone scleral buckling either
alone or in combination with pars plana vitrectomy were fol-
lowed up for 6 months. Surgery was performed by two experi-
enced surgeons (JGG, FK) between July 1994 and April 1999 at
the Department of Ophthalmology, University of Bern, Switzer-
land. Phakic and pseudophakic eyes which had developed pri-
mary RD after uneventful intraocular lens implantation within
the posterior chamber without incurring posterior capsule de-
fects or undergoing zonular dialysis were included. The follow-
up time had to be at least 6 months. Further exclusion criteria
were: blunt trauma within a 6-month period prior to surgery,
previous posterior segment trauma or surgery, proliferative reti-
nopathy of any origin, antiproliferative therapy, uveitis, giant re-
tinal breaks, and PVR stage B or more advanced [22].

A full medical and ophthalmological history of each patient was
recorded, with particular attention being paid to the following
risk factors: age, gender, trauma, lens and capsule status, dura-
tion of symptoms, preoperative PVR, vitreal haemorrhage, pres-
ence of pigment in the vitreous cavity, size of RD, and the loca-
tion of vitreoretinal tractions, with (number) and without
breaks.

Surgery and perioperative management followed a standardised
protocol, the procedure adopted, the duration of surgery, the
number and location of exodrainage created, the number of cryo-
coagulation spots, and intraoperative problems. Complications
such as an impaired view of the fundus and the number of new-
ly-detected retinal breaks being also recorded (Table 1).

In our department, all patients undergoing retinal reattachment
surgery are routinely monitored 1 week, 1 month and 6 months
postoperatively, and data were available on this basis. The foll-
ow-up period had to be at least 6 months. The main primary out-
come parameter was the status of the retina (complete or partial
reattachment; persisting detachment). Treatment success was
defined as complete retinal reattachment 6 months after prim-
ary surgery. Surgery was deemed to have failed if reoperation
on the posterior segment (including laser retinopexy on an out-
patient base) was required to stabilise or reattach the retina.

Surgical procedures

Scleral Buckling

Generally, surgery aimed to include all breaks within a single
buckle. To this end, a radial or circumferential silicone sponge
with a diameter of 3-4 mm and a length in accord with that of
the break, and/or a silicone encircling band (2.0 mm in diameter)
were employed. Retinal breaks were treated by exocryotherapy.
If necessary, subretinal fluid was drained following sclerotomy,
either after needle-puncture or by electrolysis. At the end of sur-
gery IOP of approximately 12 mm Hg Schiétz was achieved by in-
jecting either air or SFg after buckling or PPV.

Vitrectomy

Indications for primary vitrectomy

1. poor fundus view due to vitreal opacities;

2. difficult arrangement of breaks:
- multiple breaks in more than one quadrant and at different
anterior and posterior locations;
- central breaks far posterior to the equator;
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- insufficient tamponade despite adequate buckling or sub-
stantial quantities of remaining subretinal fluid;

3. proliferative vitreoretinopathy, stage A;
insufficient reduction of tractional forces after buckling.

Vitrectomy was performed using a standard two- or three-port
pars-plana access and retinopexy using either endolaser, cryo-
therapy or both. An internal tamponade was achieved using air
or a 20%/80% SFg/air mixture. Silicone oil (5000 CS) was injected
only in the case of non-relievable tractional forces being opera-
tive in conjunction with an unstable retinal situation. An encir-
cling silicone band (2.0 mm) was always applied during vitrec-
tomy. Simultaneous implantation of an intraocular lens was
never required.

The statistical analysis was performed using SPSS for Windows
version 9.0 (Chicago, Illinois; USA). Student’s t test (quantitative
data), the y? test or the Kruskal-Wallis test (qualitative data) and
Wilcoxon’s rank test (quantitative, non-parametric data) were
applied. Distribution profiles were described in terms of skew-
ness and kurtosis. The absence of pre-, intra- or postoperative
data of the 6 months control lead to the exclusion of the case.
The cumulative probability of failure of primary surgery during
the 6-month follow-up period was calculated for each group ac-
cording to the Kaplan-Meier product-limit method and data
compared using the Mantel log-rank test. Cox’s proportional
hazard model was used to evaluate the effects of possible risk
factors for adverse outcomes in phakic and pseudophakic eyes
up to 6 months while adjusting for other covariates. The relative
risk (odds ratio) of surgical failure for each value of the factor was
compared to the risk for a specified reference value. Specific cor-
relations were calculated using Spearman’s rho (r) factor. Differ-
ences between sets of data were considered to be statistically
significant if p values were <0.05 (on the basis of two-tailed
tests).

Results

Demographic and surgical data relating to the phakic and pseu-
dophakic group are presented in Table 1. Pseudophakic individ-
uals were on average older (p<0.001) and more often male
(p<0.001) than phakic ones. With regard to the duration of
symptoms, no differences between the two groups was revealed.

Regarding the characteristics of RD, pseudophakic eyes more fre-
quently showed preoperative PVR (p<0.001) and vitreoretinal
tractions without breaks (p < 0.001). The size of the RD was, how-
ever, greater in pseudophakic than in phakic eyes (p <0.003) (Ta-
ble1).

A comparison of the intraoperative characteristics of each group
revealed similar frequencies in the number of cases requiring vi-
trectomy, the number of eyes in which fundus view was im-
paired, the number of exodrainages created and the number of
cryocoagulation spots generated. Significantly more breaks
were newly detected intraoperatively in pseudophakic eyes
(p<0.001). In the phakic group, primary vitrectomy was per-
formed in 33/165 (20%) of cases (Table 1). Silicone oil was used
as an internal tamponade in 5/33 (15.2%), an SFg/air mixture in

Table1 Frequency data respecting clinical risk factors
Factors phakic pseudophakic  p-value
(n=165) (n=55)
1 Age (years, mean [SD]) 55.7+14.9 65.7+83 <0.001*
2 Gender (male, n [%]) 97 (58.8) 43 (78.2%) <0.001°
3 Preoperative PVR A (n [%]) 10 (6.1%) 10(18.2%) <0.001°
m.v.: 2 m.v.: 1
4 Pigment in the vitreous cavity n.s.
(n[%])
none 81(49.1%) 26 (47.3%)
little 29(17.6%) 14(25.5%)
moderate 43(26.1%)  10(18.2%)
massive 11(6.1%) 3(5.5%)
m.v.: 1 m.v.: 2
5 vitreous haemorrhage (n [%]) 26 (15.8%) 8 (14.5%) n.s.
m.v.: 1
6 Size of RD (clock segments, 4.86+236 5.9+2.83 0.003*
mean [SD])
7 Traction without break (n [%]) 11 (6.7%) 13 (23.6) <0.001°
8 Traction with break (n [%]) 156 (94.5%) 42 (76.4%) <0.001°
9 Number of breaks (mean [SD]) 1.88+1.68 1.11+£0.91 n.s.”
10 Impaired fundus view (n [%]) 12 (7.3%) 4(7.3%) n.s.
11 Intraop. detected breaks 24 (14.5%)  15(27.3%) <0.001°
(patients, n [%])
12 surgical procedure (n [%]) n.s.
only buckle 132 (80%) 42 (76.4%)
additional vitrectomy 33 (20%) 13 (23.6%)
13 Duration of surgery (min, 59.3+22.8 58.2+24 n.s.”
mean [SD])
14 Exodrainage (n, mean [SD]) 0.86+0.65 0.98+0.58 0.012*
15 cryocoagulation spots 6.29+6.37 6.54+3.89 n.s.”
(n; mean [SD])
16 postoperative development 16 (12.4%)  9(19.6%) n.s.
of PVR
(patients n; [%]) m.v.: 36 m.v.: 9

*t test; *Wilcoxon’s rank test; °y?-test or Kruskal-Wallis-H; m.v.: missing
values; n.s.: no significance

20/33 (60.6%) and air was used in 8/33 (24.2%). In the pseudo-
phakic group, vitrectomy was performed in 13/55 cases (23.6 %),
silicone oil being employed in 2/13 individuals (15.4 %), an SFg/air
mixture in 6/13 (46.2%) and air in 5/13 (38.5%).

PVR developed after scleral buckling in 16 (12.4%) of the phakic
eyes and in 9 (19.6%) of the pseudophakic ones (p=0.075). The
development of PVR correlated fairly well with the size of the
RD in pseudophakic eyes (r=0.379), but only weakly so with
that in phakic ones (r=0.165).

The cumulative probability of anatomical success 6 months after
surgery was similar in phakic (88.5%) and pseudophakic (86.3 %)
eyes ([log rank =0.340]; Fig.1).

Cox’s proportional hazards model revealed for the risk factors
gender (p=0.035) and size of RD (p =0.002) to have a higher neg-
ative impact on anatomical outcome in pseudophakic than in
phakic eyes.
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Further analysis of the gender factor revealed women to have a
significantly poorer anatomical outcome after vitrectomy than
did their male counterparts (73.96% vs. 89.97%; log
rank =0.027). A more discriminative evaluation of these charac-
teristics (women and vitrectomy) was not possible, due to the
low number of cases (n=17). In phakic eyes, an increase in the
size of RD did not significantly lower anatomical success (96.8 %
[1 quadrant affected] vs. 70.6% [4 quadrants affected]; log
rank=0.135), in contrast to pseudophakic eyes (89.3% [1 quad-
rant affected] vs. 57,4% [4 quadrants affected]; log rank <0.001
[Fig.2]). A comparison of the outcomes for RD involving four
quadrants with one quadrant as reference yielded odds ratios of
1.22 (CI: 0.71-1.70) and 1.81 (CI: 0.88-2.59) for phakic and
pseudophakic eyes, respectively.

Discussion

The present study has revealed the existence of several impor-
tant differences in the preoperative characteristics of phakic
and pseudophakic RD. Patients with pseudophakia tended to be
older and more often male, had larger RDs, more frequently
manifested preoperative PVR and vitreoretinal traction without
breaks, exhibited a higher incidence of intraoperatively newly-
detected vitreoretinal breaks, and more frequent exodrainages.
Similar findings have been reported by other investigators [14 -
18,23]. Of the recorded risk factors, only gender and the size of
the RD had, when considered independently, a significantly
greater negative impact on the outcome of primary reattach-
ment surgery in pseudophakic than in phakic eyes.

With respect to gender, the finding that women had a signifi-
cantly poorer anatomical outcome after vitrectomy than did
males is possibly due to the rather small number of qualifying
cases involved, rendering a further multifactorial analysis of this
putative association impossible. But the size of the RD does in-
deed appear to be a major prognostic risk factor for surgical fail-
ure in pseudophakic eyes. During cataract surgery, traumatisa-
tion of the vitreous body [24] and liquefaction of its gel phase
[25] may heighten vitreoretinal traction within an already de-
tached retinal zone, thereby promoting further separation pe-
ripherally and an enlargement of the affected area. In the present
study vitrectomy was routinely combined with a cerclage. Al-
though this undertaking has been reported to lower the detach-
ment rate due to unavoidable remnants and new breaks [26], in-
vestigators are not of one mind as to the benefits it confers
[20,27].

Previous studies [28,29] have shown that in RDs (with breaks)
involving an area of more than nine clock segments, the success
rate of reattachment surgery is significantly reduced. The pres-
ent study revealed that the size of RD to have a significantly
greater negative impact on the outcome of primary reattach-
ment surgery in pseudophakic than in phakic eyes. One reason
for this finding might be, that in pseudophakic eyes the size of
the RD was significantly larger and correlated stronger with the
postoperative development of PVR than in phakic eyes. The rates
of PVR development after scleral buckling in phakic (12.4%) and
pseudophakic (19.6%) eyes correspond to those already docu-
mented [16,29 -34].
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Fig.2 Retinal reattachment survival rates 6 months postoperative as
a function of the size of retinal detachment.
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Using older cataract extraction techniques, pseudophakic sub-
jects were supposed to be more prone to failure after reattach-
ment surgery than where phakic ones [16,32,33,36,37]. In the
present study, anatomical success rates for phakic and pseudo-
phakic eyes were 88.5% and 86.3%, respectively, the outcomes
being similar after reattachment surgery. The differences be-
tween phakic and pseudophakic eyes is somewhat smaller than
that reported by other investigators [3,19,33,38-41]. One rea-
son for this could be that previous studies included mainly eyes
which were either aphakic or had received an anterior chamber
lens. The situation of the implant has already been shown to
have an impact on the anatomical and functional outcome of re-
attachment surgery [16,33]. This influence was believed to be
related to the clarity of fundus view, which was more often com-
promised in eyes with an anterior chamber lens, thereby resul-
ting in a higher incidence of undetected retinal breaks [11,18]. Al-
though individuals with anterior chamber implants were exclu-
ded from the present study, pseudophakic eyes still manifested a
higher incidence of intraoperatively newly-detected retinal
breaks. Their discovery did not, however, have a bearing on out-
come of reattachment surgery. This finding may reflect recent
advancements in vitrectomy techniques, including indirect
wide-angle optics and a means of removing capsular opacities.
The removal of fundus-obscuring vitreal haemorrhages is also
now feasible and desirable, since blood proteins are recognized
to promote the development of PVR [29]. However, it cannot be
inferred that vitrectomy offers advantages in the detection of
these breaks; indeed, the procedure itself may even produce
some of these. The present study cannot therefore assess the as-
sets of vitrectomy in treating uncertain hole situations. But one
important conclusion that can be drawn from our data is that
the most important risk factor for different outcome after pri-
mary retinal reattachment surgery in phakic and pseudophakic
eyes is the size of RD. In pseudophakic eyes the size of RD strong-
er impairs the outcome than in phakic ones. Its stronger impact
in pseudophakic eyes reaches significance after primary reat-
tachment surgery due to RD of more than 9 clock segments in-
volved.
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