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Suture needle drainage of subretinal fluid

G L Raymond, M J Lavin, C L Dodd, D McLeod

Abstract
A simple technique is described for the
transcieral drainage of subretinal fluid during
retinal detachment repair. In a prospective
study of 94 consecutive suture needle drainage
procedures subretinal fluid was successfully
drained in 91 cases. There were six 'significant'
subretinal haemorrhages associated with the
procedure, but none was subfoveal in location
or directly compromised the surgical outcome.
In no case was retinal incarceration or

retinotomy observed.
(BrJ Ophthalmol 1993; 77: 428-429)

Transcleral drainage of subretinal fluid (SRF)
during retinal detachment repair may be
associated with significant morbidity, the major
complications being subretinal and choroidal
haemorrhage, retinal incarceration, and retinal
perforation.'4 Numerous techniques for the
drainage of SRF have been described, often
involving scleral incision and direct visualisation
of choroidal perforation."'0 In this report
we present our experience of sclerochoroidal
perforation and SRF drainage using a suture
needle.
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Materials and method
In the 8 month period November 1991 to June
1992, 94 consecutive suture needle drainage
procedures were performed on 92 eyes (two
repeat operations) of91 patients (one bilateral) in
the Vitreoretinal Unit at Manchester Royal Eye
Hospital. Thirty five cases were operated on by
consultant surgeons and the remainder by mem-
bers of the surgical staffin training. The patients
(38 female, 53 male) ranged in age from 13 years

to 84 years with an average age of 56 years. The
majority ofthe operations (86) were conventional
scleral buckling procedures, 31 of which were

performed in D-ACE sequence (that is, drainage
of SRF, air injection, cryopexy, and explant").
In addition there were four combined vitrectomy
and scleral buckling procedures and four
pneumatic retinopexies with drainage of SRF. In
81 operations this was the first retinal procedure
to be undertaken ('primary procedure') while in
13 at least one retinal detachment repair had
been performed previously ('secondary proce-
dure'). The detachment extended to include the
macular retina in 75 of the 94 eyes.
The technique of suture needle drainage of

SRF was learned from Dr Didier Ducournau in
Nantes, France (personal communication); the
method is similar to that used routinely by Mr
J D Scott ofCambridge, England (personal com-
munication). The only instrumentation required
was a standard spatulated needle, 340 iim in

diameter, on a 5/0 suture which was subse-
quently employed to secure the explant during
scleral buckling.
The site of SRF drainage was preselected

using indirect ophthalmoscopy to locate an area
with relatively deep subretinal fluid away from
large choroidal vessels and any proposed site of
cryotherapy for break sealing. The site was
usually just above or below one of the horizontal
rectus muscles behind the equator. The suture
needle was grasped in a needle holder 2-3 mm
from its distal tip and plunged firmly (normal to
the sclera) through the full thickness of the
ocular wall. After a momentary pause, it was
removed to allow SRF egress. The puncture was
repeated at other sites if initially unsuccessful.

Immediately SRF drainage had been con-
firmed by external inspection, a high intraocular
pressure (IOP) was achieved by indenting the
sclera. The drainage site was inspected internally
by indirect ophthalmoscopy and was usually
evident as a small white spot marking the defect
in the pigment epithelium and choroid. Any
intraocular haemorrhage was noted and, if
present, particular attention was paid to main-
taining an elevated IOP in order to facilitate
local haemostasis, to encourage outflow of any
haemorrhage along with SRF, and to discourage
gravitational tracking of subretinal haemorrhage
towards the posterior pole by reattaching the
retina. A subtle rippling motion of the retina
was seen as SRF drained, and the retina was
inspected for signs of incarceration. In eyes with
a large volume of SRF drainage, air or an
SF6:air mixture was injected intravitreally to
help sustain a high IOP and for postoperative
break tamponade. The sclerotomy was self seal-
ing and did not require suturing; cryotherapy of
the puncture site was avoided.

Results
Suture needle drainage of SRF was attempted in
94 operations and was successfully achieved in 91
instances. In the majority of cases, satisfactory
drainage was accomplished with a single per-
foration but 20 cases required multiple perfora-
tions. In two of the unsuccessful cases three
attempts at drainage were made; in one of these,
failure was almost certainly due to choroidal
detachments which were not compensated for by
increasing the depth of needle insertion to reach
the overlying SRF. The third failure involved a
longstanding retinal detachment with probable
viscous SRF; a single drainage attempt was made
before completing a successful non-drainage
buckling procedure.
Haemorrhage into the subretinal space

occurred in the course of 13 procedures. In
seven, 'minor' haemorrhage was noted at the
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Table I Complications ofSRF drainage from suture needle sclerochoroidal perforation(s) in
94 retinal reattachment procedures

'Minor' 'Significant' Incarceration Failure to
Operation category haemorrhage haemorrhage or retinotomy drain

Primary(n=81) 7 3 0 3
Secondary (n= 13) 0 3 0 0
D-ACE sequence (n=31) 0 1* 0 0
Other conventional (n=55) 7 5 0 3
Vitrectomy and buckle (n=4) 0 0 0 0
Pneumatic retinopexy (n=4) 0 0 0 0

* 'Secondary' procedure with inadvertent hypotony.

Table 2 Incidence ofhaemorrhage complicating$SRF drainage in published series

Incidence of Prospective or
Type ofdrainage Reference haemorrhage retrospective

Conventional scleral cut down Hilton2 10% Prospective
Conventional scleral cut down Wilkinson eta!4 3-1% Retrospective
Conventional scleral cut down Wong etal" 8% Prospective
Conventional scleral cut down Burton et all' 12-7% Prospective
Needle aspiration Burton et al' 22-2% Prospective
External argon endolaser probe Ryan et al 4 5 5% Retrospective
Suture needle Raymond et al 6-4% 'significant' Prospective

13-8% overall

time of drainage but was controlled by the
maintenance of high IOP. Six of these haemor-
rhages were less than one disc area in extent and
the other less than two disc areas. In another six
drainage procedures, subretinal haemorrhage
was arbitrarily deemed 'significant' - that is more
than two disc areas in extent. One was five disc
areas while three were at least 10 disc areas. In
another, an initially minor haemorrhage subse-
quently extended to more than 10 disc areas in
association with hypotony caused by a deep
explant suture. The other significant haemor-
rhage was not observed at the time of SRF
drainage but only at the completion of surgery.
There was no increase in the area ofhaemorrhage
postoperatively, and none of the haemorrhages
was subfoveal in location. No instances of retinal
incarceration or retinotomy related to a drainage
site were observed. The complications associated
with specific categories of surgery are docu-
mented in Table 1.

Discussion
Transcleral drainage of SRF facilitates repair of
bullous detachments by allowing internal tam-
ponade of breaks, accurate break localisation,
neuroretinal cryopexy, and/or extensive scleral
buckling. The small size of the sclerotomy
created by suture needle drainage (of the order of
340 um in diameter) minimises the risk of retinal
incarceration or prolapse and facilitates 'milking'
of SRF from the globe. The need for formal
closure of the sclerotomy is also obviated.
Alternative SRF drainage techniques include
scleral cut down (with choroidal exposure,
diathermy, and perforation567 or photocoagula-
tion using an endolaser probe'° 14) or monitored
SRF aspiration using a needle and syringe.8 13 A
major advantage of suture needle drainage over
other methods is the freedom from risk of retinal
incarceration especially since this complication
may have serious consequences and is difficult to
manage. The avoidance of a suture sclerotomy is
also an advantage in cases requiring re-operation
since the small needle punctures in the sclera

heal rapidly and do not produce areas of scleral
weakness.
The relative incidence of subretinal haemor-

rhage complicating different SRF drainage
techniques is difficult to determine unless
studied in the context of a controlled clinical
trial.'3 The tendency to haemorrhage depends
not only on the drainage technique employed but
also on the surgical case mix (myopes versus non-
myopes; primary versus secondary procedures),
the age of the patient, and the sequence of stages
of the retinal reattachment procedure."I Differ-
ences in incidence will also depend on whether
this complication of surgery is studied prospec-
tively or retrospectively; Table 2 documents the
incidence of haemorrhage in this and in other
published series. It is our judgment that the
frequency of 'significant' haemorrhage compli-
cating suture needle SRF drainage is comparable
with other techniques.
The risk and extent of haemorrhage into the

subretinal space with suture needle drainage can
be reduced by maintaining a high IOP, by sharp
sclerochoroidal penetration (minimising traction
on choroidal vessels), and by siting the perfora-
tion away from large choroidal vessels. The least
risk of haemorrhage is apparent using the
D-ACE surgical sequence (Table 1) - that is,
SRF drainage before cryotherapy and other
surgical manipulation of the globe."21 Three of
the six 'significant' subretinal haemorrhages in
this series occurred during re-operations where-
in choroidal hyperaemia may have been a contri-
buting factor. Given the immense practical
advantages of the suture needle drainage tech-
nique - it is quick, simple, easy to teach and
inexpensive - we recommend wider adoption of
this method of SRF drainage provided due
attention is paid to the avoidance of hypotony
throughout the re-attachment procedure.
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