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Abstract
The non-drainage segmental buckling procedure by Custodis for repair of a retinal detachment harboured serious
postoperative complications. To amend this new technique to a minimal extraocular surgery with practically no intra- nor
postoperative complications, four hurdles had to be overcome: diathermy was replaced by cryosurgery, polyviol plombe by
the silicone sponge, eight rules were defined to find the break in a primary retinal detachment or in an eye up for reoperation
and a subsequent 15-year follow-up of anatomical and functional results confirmed that minimal extraocular surgery for
repair of retinal detachment suffices for optimal long-term results without harbouring secondary complications threatening
regained visual acuity.

In 1953 Ernst Custodis from Duesseldorf, Germany intro-
duced a conceptional new technique for treating a retinal
detachment. It consisted of: A segmental elastic polyviol
plombe and full-thickness diathermy limited to the area of
the break and without drainage of subretinal fluid [1]. This
new procedure was quickly accepted in Europe and the
United States, because there was no longer the risk of ser-
ious intraoperative complications that could result after
drainage of subretinal fluid.

But in 1960, the enthusiasm for this new procedure
abruptly ended due to the reports from the Boston group
about serious postoperative complications associated with
this new technique including: Endophthalmitis, perforation
of the sclera and even enucleation of the treated eye due to
the pressure of the polyviol plombe onto sclera that was
necrotized after full-thickness diathermy [2]. As a result,
this technique was given up in Europe and in the USA.
However, not by everybody in the USA, i.e., not by Harvey
Lincoff in New York. He had also observed serious post-
operative complications but was convinced of the simplicity
and rational approach of this new procedure. As a

consequence, he looked for means to eliminate these dele-
terious postoperative complications.

The 1st hurdle that had to be overcome was that Lincoff
exchanged the not so tissue-inert polyviol plombe by the
well-tolerated silicone sponge [3].

The 2nd hurdle, which had to be overcome was that the
necrotizing diathermy of the sclera had to be exchanged by
another type of coagulation. Though in 1933 Bietti had
described the application of cryosurgery, it was not in use
then [4]. In 1964 Lincoff et al. introduced cryosurgery as an
alternative to diathermy with this new non-drainage pro-
cedure [5, 6]. Yet the question of whether this cryosurgical
adhesion is strong enough and as strong as the one after
diathermy remained.

To save this non-drainage procedure, Harvey Lincoff
looked for proof to confirm that the cryosurgical scar is strong
enough. In 1969, I, as a posterior segment surgeon from
Germany who had done microscopy as well, came to New
York to be trained with Harvey Lincoff. I was most interested
in this new atraumatic procedure for repair of a retinal
detachment. Thus, I started to work with Harvey Lincoff at
New York Hospital, Cornell University and became involved
in the new cryosurgery, being questioned for its sufficient
retinal adhesiveness. As a consequence, I got involved in
extensive 3-year long animal experiments on the adhesiveness
of the cryosurgical adhesion on 336 rabbit eyes [7, 8]. By
pulling experiments on the cryosurgical adhesion, it could be
confirmed that (a) after an ophthalmoscopical control of three
different intensities of cryosurgical lesions, three types of
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adhesive strength could be obtained, (b) that this cryosurgical
scar is strong enough as early as after 7 days, and (c) that its
adhesiveness continued to increase up to 12 days after
application. From then on, these data provided the proof to
use cryosurgery instead of diathermy for this new atraumatic
non-drainage procedure. However, if not drained intraopera-
tively, the subretinal fluid will only disappear spontaneously
after surgery if the break is found and buckled sufficiently
during surgery. Yet often enough this was not the case, and
therefore, the retina did not attach after this surgery.

This led to the 3rd hurdle, that is, to find and treat all
retinal breaks being present in a detachment to ensure this
spontaneous postoperative reattachment. To solve this
problem, in 1972 Lincoff and Gieser [9] analysed the pre-
operative drawings of 1000 retinal detachments and defined
the four rules: How to find the retinal break in a primary

detachment. These guidelines are in the repertoire of every
detachment surgeon, independent of whether the surgery is
done as an extraocular or intraocular surgery [10], (Fig. 1).

To apply this atraumatic segmental buckling without
drainage as well for eyes that needed a reoperation, in 1996
Lincoff and I analysed the cause of failure in 852 retinal
detachments, operated with segmental buckling, cryosur-
gery and without drainage of subretinal fluid [11]. There
were 87 failures: In 76%—or in about eight of ten failed
detachment operations—the cause of failure was either due
to a missed retinal break or its insufficient tamponade. As a
result, we defined the four rules: How to find the break in an
eye up for reoperation [12], (Fig. 2).

By then, every part of the procedure was tried and tested
to apply this atraumatic procedure safely for repair of a
retinal detachment, which in the meantime was called

Fig. 1 The four rules to find the
primary break in a retinal
detachment. From Kreissig [10]
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minimal segmental buckling or minimal extraocular surgery
for repair of retinal detachment [13].

But a 4th hurdle had to be abruptly overcome for final
acceptance of this atraumatic procedure because the fol-
lowing question was posed: Does this minimal extraocular
surgery, limited to the area of the break, which does not
apply a circular buckle, i.e., the cerclage, at all suffice for a
long-term retinal attachment? To answer this question, I
started an 11-year-postoperative follow-up of 107 con-
secutive retinal detachments treated with this minimal seg-
mental buckling without drainage between August 1979 and
January 1980 [13]. The long-term results were: Primary

reattachment in 93% and after one reoperation, performed
without a vitrectomy, in 5 of the 107 operated eyes (4.8%),
reattachment occurred in 97%. During the first post-
operative 6 months, the retina redetached in 1% per month,
mostly due to PVR, but after 6 months up to 11 and sub-
sequently up to 15 years postoperatively, the retina rede-
tached only in 0.5% per year [14]. Thus, if after minimal
segmental buckling the retina remained attached up to
6 months postoperatively, the chance for a redetachment up
to 15 years is minimal, i.e., it can be almost neglected.

The postoperative complications after this minimal sur-
gery were extraocular and reversible: There were extrusion/

Fig. 2 The four rules to find the
missed break in a retinal
detachment up for reoperation.
From Kreissig [12; back cover]
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infection of the buckle in 0.5% and diplopia in less than 1%.
The cause of final failure was PVR in 3.7%.

In a subsequent meta-analysis of 1854 primary retinal
detachments, operated with minimal segmental buckling or
a temporary balloon buckle without drainage, the rate of
reoperation ranged at 9.1% and postoperative PVR at 0.9%
[15].

But a 5th hurdle that had to be overcome was, to
answer the next question: What will the postoperative visual
acuity be after this minimal extraocular procedure? A meta-
analysis of 1462 primary retinal detachments, treated by
segmental buckling with a sponge or a temporary balloon
buckle without drainage, demonstrated a reattachment rate
of 97.4% and a visual acuity of 0.67 or 20/30 after a follow-
up of 2 years [16].

This led to the next question: How will the eye retain the
regained visual acuity during a longer follow-up of 15
years. The analysis of the 107 retinal detachments treated by
minimal segmental buckling without drainage confirmed the
following: The largest increase of visual acuity occurred
during the first 6 months after reattachment, but there was
still an increase up to 1 year. But from 1 year to 15 years
postoperatively there was a slight decrease of 0.07 line per
year in the Snellen chart. To find an answer to this, I
compared this slight long-term decrease in the operated eye
with the visual acuity of the non-operated fellow eye during
the 15 years postoperatively. No statistically significant
difference in visual acuity was observed between the eye
with the buckle in place and the non-operated fellow eye

[14]. This slight decrease in visual acuity over 15 years was
comparable with the data of Slataper, who had analysed the
development of visual acuity in 17,349 individuals during
their life-time [17]. He demonstrated a slight decrease of
visual acuity after the age of 60 years and our patients were
older than 60 years of age. This slight decrease of visual
acuity, observed by Slataper, was actually the same
decrease we had observed in our operated and non-operated
fellow eyes during the 15-year follow-up.

Conclusion

Minimal segmental buckling without drainage can be
applied in over nine of ten consecutive retinal detachments
and be performed under local anaesthesia. The retina
remained attached without additional vitrectomy in more
than 97% during a follow-up of 15 years. The rate of reo-
peration ranged between 4.8 and 9.1%. The regained visual
acuity was not jeopardized by secondary complications in
comparison with the non-operated fellow during a 15-year
follow-up (Fig. 3). Today four options for repair of a retinal
detachment are available: Minimal segmental buckling,
pneumatic retinopexy, cerclage, and vitrectomy. But what-
ever procedure is selected for repair of a retinal detachment,
still five requirements have to be fulfilled:

(1) The retina has to be attached after one operation.
(2) Performed by a procedure with a minimum of

morbidity.
(3) During long-term follow-up the regained visual acuity

should not be jeopardized by secondary complica-
tions.

(4) The surgery has to be performed under local
anesthesia.

(5) On a small budget, since new expensive treatment
options have become available for AMD and the
resources for ophthalmology are limited.

Therefore, a final conclusion is that less surgery implies
less complications and more long-term visual function for
the patient.

In this context, minimal segmental buckling with cryo-
surgery and without drainage of subretinal fluid could fulfil
these requirements. One might even refer to the develop-
ments in art over the centuries which subsequently resulted
in the conclusion:

“Less is More.”
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Fig. 3 Minimal segmental buckling without drainage, so-called
extraocular minimal surgery: Treatment is limited to area of break
and not determined by extent of detachment. The small (top left) and
the more extensive detachment (top right) are caused by the same
horseshoe tear at 1:00. The treatment of both detachments is the same,
consisting of buckling the tear by a segmental sponge, cryosurgery
around the break and without drainage of subretinal fluid
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