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Introduction 

Retinal detachments are the result of separation of the 
sensory retina from the retinal pigment epithelium (RPE), 
and they generally lead to severe visual loss if not suc
cessfully treated. There are four major types of retinal 
detachments: (1) rhegmatogenous retinal detachments, 
which result from a tear or hole in the retina; (2) traction 
retinal detachments, which result from traction on the 
retina from the vitreous or "fibrous" tissue proliferation 
that pulls on the surface of the retina, detaching it from 
the RPE; (3) exudative retinal detachments, which result 
from accumulation of fluid in the subretinal space from 
various retinal-vascular or choroidal diseases such as in
traocular inflammation, vascular abnormalities, or tu
mors; and (4) combined mechanism retinal detachments 
(e.g., rhegmatogenous and traction). 

Rhegmatogenous retinal detachments occur in ap
proximately 1 in tO,OOO persons per year. I In more than 
half of these eyes, the rhegmatogenous retinal detachment 
occurs spontaneously, with no history of surgical or non
surgical trauma.2.3 Posterior vitreous detachment, which 
may cause retinal tears by exerting focal traction on the 
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retina, increases the risk for developing a retinal detach
ment. Rhegmatogenous retinal detachments also may be 
caused by atrophic retinal holes, similar to those found 
in lattice degeneration, or by ocular trauma. Fluid from 
the vitreous cavity then passes through the tear and causes 
detachment of the sensory retina from the RPE. The ret
inal detachment is maintained and enlarged by passage 
of vitreous fluid into the subretinal space. 

Various treatment modalities are used to repair most 
rhegmatogenous retinal detachments, including retinal re
attachment using cryopexy, diathermy, or laser in con
junction with indentation of the sclera with a scleral 
buckle, or retinal re-attachment surgery using pars plana 
vitrectomy or pneumatic retinopexy with or without a 
scleral buckle. 

This document reviews the indications, preoperative 
evaluation, operative technique, postoperative care, re
sults, and complications of the repair ofrhegmatogenous 
retinal detachments. 

Indications for Treatment 

Treatment of Retinal Breaks with Retinal 
Detachment 

Some retinal breaks are surrounded by a small area (i.e., 
cuff) of subretinal fluid or form a subclinical or limited 
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retinal detachment (e.g., subretinal fluid extends at least 
1 disc diameter from the break, but no more than 2 disc 
diameters posterior to the equator).4 

Laser photocoagulation or cryopexy can be used to 
surround the retinal detachment if the amount of sur
rounding fluid is small.5 The decision about the efficacy 
oflaser photocoagulation or cryopexy in eyes with limited 
retinal detachment must be determined by a careful clin
ical examination of the type of tear, the size of the retinal 
detachment, the vitreoretinal pathology, the status of the 
fellow eye, and the general health of the patient. 

If laser photocoagulation or cryopexy alone is not suf
ficient to treat a limited rhegmatogenous retinal detach
ment, then retinal re-attachment surgery with placement 
of a scleral buckle usually is indicated. Alternative pro
cedures, including pneumatic retinopexy6 and vitrectomy 
with or without a scleral buckle,? may be used in certain 
circumstances. The decision concerning optimal treat
ment (e.g., risk-to-benefit ratio, treatment alternatives) 
must be made by the surgeon, and the recommendations 
must be discussed with the patient after a thorough ex
amination has been performed (i.e., informed consent). 

The Prophylactic Treatment of Retinal Breaks 
without Retinal Detachment 

In the absence of significant subretinal fluid, retinal breaks 
can be treated successfully without using a scleral buckle. 
Cryopexy or laser photocoagulation, usually performed 
in an outpatient setting, induces a chorioretinal adhesion 
around the break, thereby reducing the risk of retinal de
tachment. It is sometimes necessary to make conjunctival 
incisions to place cryopexy around posterior retinal 
breaks. A sterile operative procedure must be used if con
junctival incisions are made. 

Factors that May Influence Treatment Decisions. 
Phakic Fellow Eyes. Patients who have had a retinal 

detachment in one eye are at higher risk of detachment 
in the second eye. Approximately 10% of patients, half 
with and half without predisposing lesions, who develop 
a retinal detachment in one eye will later develop one in 
the fellow eye.8- 13 Several studies have shown that 25% 
to 30% of tears in the fellow eye will progress to retinal 
detachment. 10.12.14 In a recent study, Folk et ails reported 
that phakic fellow eyes with lattice degeneration that were 
not treated had a 2.5 times greater risk of a new tear or 
retinal detachment over 7 years than eyes that were 
treated. However, development of a retinal detachment 
was a rare event, and large numbers of patients would 
need to receive prophylactic treatment to prevent a small 
number of detachments. Prophylactic therapy has been 
thought to be beneficial in other studies. 16-19 There is no 
consensus concerning exactly which eyes should be 
treated. 15 

Aphakic and Pseudophakic Fellow Eyes. The incidence 
of retinal detachment in aphakic fellow eyes is two to 
three times that of phakic fellow eyes (range, 21 %-36%, 
compared with 10%).12,20,21 In this high-risk group, pro
phylactic treatment of all flap tears (in which the avulsed 
retina has some attachment to the remainder of the 
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retina22) in aphakic fellow eyes appears to be beneficial.2o,23 
The value of prophylactic treatment of round holes (in 
which the avulsed retina is completely separated from the 
rest of the retina22) and lattice degeneration in this situ
ation is less clear. 

Positive Family History. Because predisposing vitreo
retinal abnormalities may be familial, patients with pos
itive family histories of rhegmatogenous retinal detach
ments are also at increased risk. 4,10, II ,24,25 Patients with a 
history of retinal detachment in one eye are at increased 
risk of a retinal detachment developing in the fellow eye. 

The American Academy of Ophthalmology's Preferred 
Practice Pattern entitled, "Precursors of Rhegmatogenous 
Retinal Detachment in Adults,"26 and the American 
Academy of Ophthalmology's monograph entitled, "Ret
inal Detachment: Principles and Practice, ,,27 are recom
mended as references for a more complete discussion per
taining to prophylactic treatment and factors that may 
influence treatment decisions. 

Preoperative Evaluation 

The preoperative evaluation of the patient with a retinal 
tear or rhegmatogenous retinal detachment begins with 
an ophthalmologic history of the current problem and the 
circumstances surrounding the current symptoms. Ques
tions about predisposing factors such as myopia, previous 
ocular trauma, or previous ocular surgery are included in 
the ophthalmologic history as well as details about the 
onset of symptoms such as photopsias, floaters, constricted 
peripheral field, or decreased vision. The patient is ques
tioned about and examined for the presence of other 
known ocular diseases and conditions (e.g., cataract, in
traocular lens, vitreous in the anterior chamber, glaucoma, 
and the use of miotics). A medical history is undertaken 
to determine whether there are any systemic illnesses or 
ocular diseases that could have an impact on the surgical 
repair of the retinal detachment. 

This is followed by a comprehensive ophthalmologic 
examination that includes an external examination; as
sessment of the pupils, visual fields, ocular motility, and 
ocular deviation; anterior segment examination with a 
slit lamp; intraocular pressure measurement; and fundus 
examination of both eyes through dilated pupils with in
direct ophthalmoscopy and scleral depression. Slit-lamp 
biomicroscopy of the fundus with a contact lens is fre
quently helpful. Salient features of the fundus examination 
are recorded carefully on a fundus drawing. Particular 
attention is paid to the location, number, size, and char
acteristics of each retinal break, because these factors, in 
large measure, determine the best surgical approach. At
tention also must be given to factors that may limit or 
impair the ability to perform the retinal detachment repair 
such as inadequate pupillary dilation, opacities in the 
normally transparent ocular media (cornea, lens, or vit
reous opacities), external infection, previous surgical 
scarring, glaucoma, and co-existing choroidal detachment. 
The status of the lens is noted because the surgical tech-
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nique may have to be modified in eyes with previous lens 
removal or in eyes with an intraocular lens implant. 

The results of the examination are discussed with the 
patient, including such matters as the rationale for surgery, 
realistic goals of surgery, the type of anesthesia, risks of 
surgery, possible complications, duration of convaJes
cence, possible need for repeat surgeries, and possible 
functional limitations after surgery, including incomplete 
visual recovery or strabismus. The possibility that the ret
ina may be successfully re-attached by the surgery (ana
tomic success) but may never regain vision (functional 
failure) should be discussed. Binocular patching of the 
eyes and/or bedrest (positioning) are sometimes used pre
operatively to limit the spread of the retinal detachment 
or to promote absorption of subretinal fluid before the 
retinal detachment repair. 

Timing of Surgery 

Retinal tears may progress to retinal detachments within 
hours to days. Hence, when a retinal tear is found, treat
ment usually is performed the same day or within a few 
days, depending on the surgeon's assessment of the risk 
of the retinal tear progressing to a rhegmatogenous retinal 
detachment. If a rhegmatogenous retinal detachment is 
present, the presence or absence of macular detachment 
is the major determinant of the urgency of repair of the 
detachment. 

If the macula is attached, the following guidelines may 
be used: 

I. The retinal detachment repair should be done as 
soon as possible, preferably within 24 hours, if the 
detachment is close to the macula or if the detach
ment is secondary to a giant retinal tear (a retinal 
tear 90° or greater in extent). 

2. The retinal detachment repair may be done within 
several hours of diagnosis by the retinal surgeon if 
the macula is imminently threatened by the de
tachment. 

3. The retinal detachment repair is performed within 
a few days to I week if the detachment is in the 
periphery and does not have features that suggest 
the risk for rapid progression (e.g., large and/or su
perior tears, bullous fluid). 

Ifthe macula is detached, the following guidelines may 
be used: 

I. The retinal detachment repair is usually done within 
1 to 2 days if the macula became detached a few 
days before presentation to the surgeon's office. In
creased macular function may be regained if the 
recently detached macula is promptly re-attached. 

2. The retinal detachment repair may be performed 
electively within 1 or 2 weeks if the detachment is 
chronic and already has involved the macula. The 
timing of retinal re-attachment surgery also depends 
on other features of the ophthalmic and medical 
examination that must be considered in addition to 
the status of the macula.28 

Operative Technique 

Anesthesia. The surgeon is in the best position to dis
cuss the optimal form of anesthesia with the patient after 
the history and preoperative examination have been 
completed, because the risks and benefits of local, mon
itored, or general anesthesia can be evaluated better at 
that time. A presurgical medical examination is performed 
to evaluate any systemic illnesses that may have an impact 
on the method of anesthesia or surgery. The decision 
whether to use local or general anesthesia is determined 
by the surgeon and patient in consultation with a medical 
specialist when severe cardiovascular or cardiopulmonary 
disease is present. The surgeon must provide guidance 
about what type of anesthetic is most appropriate based 
on the estimated duration of the surgery, the patient's 
ability to cooperate with local anesthesia, and the risk of 
general anesthesia in that patient. A primary, uncompli
cated retinal detachment repair may require 1 to 2 hours. 
Repeat surgeries or complicated retinal detachments may 
require as many as 4 to 5 hours. Some retinal surgeons 
perform a majority of their surgery under local anesthesia, 
whereas other surgeons perform a majority oftheir surgery 
using general anesthesia. 

Local anesthesia has the advantage ofless systemic risk 
to the patient, decreased total operating room time, and 
more rapid postoperative recovery from the anesthetic. It 
is generally advisable to have an anesthesiologist or 
anesthetist on standby for retinal detachment repairs per
formed using local anesthesia, because the duration of 
surgery may be unpredictable, prolonged sedation may 
be needed, and the patient's vital signs must be monitored. 
Occasionally, the local anesthesia may have to be con
verted to general anesthesia because of poor patient co
operation. The major disadvantages of local anesthesia 
are the risks of retrobulbar anesthetic injection, inadequate 
pain control, and patient anxiety that renders some pa
tients unable to cooperate for the duration of the surgery. 

General anesthesia has the advantage of immobilizing 
the patient and completely controlling pain during sur
gery, which is especially helpful for long procedures or 
repeat surgeries. The major disadvantages of general 
anesthesia include prolonged recovery time and increased 
systemic risks. 

Preparation of the Eye for Surgery 

The pupil must be dilated using one or more topical my
driatic medications such as tropicamide, phenylephrine, 
homatropine, or cyclopentolate before retinal detachment 
repair. Some surgeons use preoperative antibiotics and/ 
or topical povidone to decrease the normal bacterial flora 
on the external eye. The eyelashes may be trimmed pre
operatively to decrease the risk of lashes contaminating 
the surgical field. The eyelids and face surrounding the 
eye are cleansed in the operating room with topical an
timicrobial solution. The operative field then is covered 
with sterile drapes, and the eyelids are kept open with a 
lid speculum. Rarely, a lateral canthotomy may be needed 
in eyes with tight eyelids or when better exposure of the 
posterior globe is needed. 
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Operative Procedure29
-

33 

Conjunctiva and Tenon capsule are opened to reveal those 
quadrants necessary for placement of the scleral buckling 
element. A bridle suture is placed around each of the rectus 
muscles, and the sclera is examined. The retina is ex
amined by scleral depression to identify the topography 
of the retinal detachment and vitreoretinal interface. Any 
changes from the preoperative examination are noted. 
There are three basic steps in repairing rhegmatogenous 
retinal detachments with a scleral buckle. The first step 
is the precise localization of all of the retinal breaks in 
the detached retina. Their location is marked accurately 
on the sclera with a tissue marker pen or diathermy. In 
the second step, each of the retinal breaks is surrounded 
by thermal retinopexy such as cryopexy, diathermy, or 
laser photocoagulation to create a chorioretinal adhesion 
between the retina and RPE. Cryopexy or laser photo
coagulation may be deferred until after subretinal fluid is 
drained. Laser photocoagulation is ineffective when the 
retina initially is elevated above the RPE. Diathermy may 
be used instead of cryopexy after dissection of the scleral 
bed if a scleral implant is to be used. The third step is 
placement of a scleral buckle to indent the eye wall toward 
the retinal break and relieve vitreoretinal traction on the 
break. 

Choosing the Scleral Buckle. The surgeon then must 
choose the size, shape, and type of scleral buckle needed 
to close adequately all of the retinal breaks and to relieve 
any areas of vitreoretinal traction. The scleral buckling 
material usually is composed of "hard" (semi flexible), 
solid silicone rubber or "soft" (flexible) silicone rubber 
sponges that either are sutured to the outside of the sclera 
(exoplant) or placed in a pocket within the sclera (im
plant). The silicone buckle material may be soaked in 
antibiotic solution before being placed around the eye to 
reduce the risk of infection. 34 

If a scleral buckle exoplant is chosen, the sutures are 
placed at appropriate locations in the sclera to anchor the 
exoplant. If intrascleral buckling is chosen using an im
plant, a lamellar dissection of the sclera is performed to 
create a pocket to hold the implant in position. Rarely, 
extraocular muscles are temporarily disinserted to allow 
placement of the scleral buckle under an extraocular 
muscle. Diathermy may be used to create the chorioretinal 
adhesion instead of cryopexy when lamellar dissection of 
the scleral bed is performed in eyes treated with a scleral 
buckle implant. Many surgeons prefer to use scleral buckle 
exoplants because it avoids lamellar scleral dissection, 
which increases the duration of surgery. Also, exoplants 
are less likely to intrude into the eye, and repeat surgeries 
with revision of the buckle are less likely to cause scleral 
rupture. Some surgeons prefer using intrascleral implants 
because it avoids placement of anchoring scleral sutures 
that can perforate the globe. Scleral implants are also less 
likely to extrude through the conjunctiva to become ex
posed. 

Drainage of Subretinal Fluid. Dependins; on the lo
cation and height of the retinal detachment, subretinal 
fluid may be drained externally to help re-appose the ret-

1316 

inal break to the scleral buckle. Some surgeons drain sub
retinal fluid in most cases, whereas others rarely drain it 
but may use other means such as intravitreal gas injections 
to tamponade the retinal breaks internally. The success 
of retinal re-attachment is similar for both drainage and 
nondrainage procedures. 35 In eyes where drainage of sub
retinal fluid is planned, the fundus is examined to identify 
a site with adequate subretinal fluid to allow safe drainage. 
Transillumination or placement of the drainage site near 
the horizontal recti may be used to try to avoid making 
the scleral drainage incision over any large choroidal ves
sels. Drainage of subretinal fluid usually is performed in 
the "bed" of a preplaced buckling element by making a 
radial incision through the sclera to expose the choroid. 
The choroid may be diathermized to minimize the risk 
of bleeding. A penetrating diathermy needle, sharp suture 
needle, or emission from an externally held endolaser 
probe is used to make a small hole in the exposed choroid. 
Gentle pressure may be applied to the globe to aid in 
drainage of subretinal fluid. Ophthalmoscopy is performed 
to determine whether all of the subretinal fluid has been 
drained or whether complications such as subretinal 
bleeding or retinal incarceration have occurred at the 
drainage site. The drainage sclerotomy then may be closed 
with an absorbable suture to prevent any postoperative 
drainage of subretinal fluid or retinal incarceration, al
though some surgeons prefer to leave the drainage site 
open if there is residual subretinal fluid. Drainage of sub
retinal fluid helps to re-appose the retina immediately to 
the scleral buckle by decreasing the height of the detach
ment and the volume of subretinal fluid. Drainage also 
lowers the intraocular pressure and compensates for the 
intraocular volume displacement by the scleral buckle, 
thus avoiding an anterior chamber or vitreous tap. 

The scleral exoplant or implant then is secured and 
tightened to create an indentation or "buckle" in the 
sclera. Temporary knots in the sutures around the scleral 
buckle exoplant and the band (the ends of which are se
cured with a Watzke sleeve or suture) may be used to 
allow adjustment of the buckle height after examining the 
eye. The intraocular pressure may increase as the scleral 
buckle is tightened due to intraocular volume displace
ment by the scleral buckle. The fundus is examined to 
verify that the central retinal artery is not occluded from 
a high intraocular pressure. The amount of residual sub
retinal fluid is noted to determine whether additional 
drainage of subretinal fluid is desirable. The adequacy of 
support of the retinal tears and relief of vitreoretinal trac
tion by the scleral buckle is evaluated. The buckle is se
cured permanently if temporary knots were used to fixate 
the scleral exoplant. If the intraocular pressure remains 
elevated, then paracentesis of aqueous humor from the 
anterior chamber or, less frequently, removal of fluid from 
the vitreous cavity (i.e., vitreous tap) may be performed 
to normalize the intraocular pressure. Some patients are 
given intravenous medications (i.e., acetazolamide) pre
operatively or intraoperatively to suppress aqueous pro
duction or are given hyperosmolar agents (i.e., mannitol) 
to reduce the volume of (shrink) the vitreous. Suppressants 
of aqueous production lower the intraocular pressure 
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during surgery and minimize elevation of the intraocular 
pressure immediately after surgery. 

If the eye has a very low intraocular pressure after 
drainage of subretinal fluid and placement of the scleral 
buckle, then a balanced salt solution may be injected into 
the eye via the pars plana to normalize the intraocular 
pressure. Alternatively, an intraocular gas bubble injection 
may be desirable to tamponade retinal breaks internally 
if the breaks remain elevated (i.e. , "fishmouth") over the 
scleral buckle. Air or expansile gases (e.g., more commonly 
sulfur hexafluoride [SF6] or perfluoropropane [C3F8] , and 
less commonly perfluoromethane [CF4], perfluoroethane 
[C2F6], perfluoro-N-butane [C4F JO] or octofluorocyclo
butane [C4FSD are injected through the pars plana if an 
intraocular gas bubble is needed. 36

.
37 

Antibiotic solution may be irrigated around the eye, 
and then Tenon capsule and the conjunctiva are closed 
with absorbable sutures. Subconjunctival antibiotics and/ 
or steroids usually are given, followed by topical anti
biotics, topical steroids, and topical cycloplegics. Ointment 
is applied to the eye, which is then covered with a sterile 
patch and protective shield before leaving the operating 
room. 

Intraoperative Complications 

There are a number of intraoperative complications that 
may compromise the surgical objectives of the retinal de
tachment repair, forcing the surgeon to alter the basic 
surgical technique. Potential intraoperative complications 
include retrobulbar hemorrhage, scleral rupture or per
foration, choroidal or retinal perforation, subretinal hem
orrhage, vitreous hemorrhage, choroidal detachment, ret
inal incarceration, and central retinal artery occlusion. 

Retrobulbar hemorrhage or perforation of the globe 
may occur with use of retrobulbar anesthetic injections 
when retinal re-attachment is performed under local 
anesthesia. 38 

Scleral rupture may occur during the initial exposure 
of the sclera, during examination ofthe retina with scleral 
depression, or during placement of the scleral buckle. It 
occurs most commonly in myopic eyes with scleral 
staphyloma or in eyes with previous retinal detachment 
surgery where there is extensive scarring of the conjunctiva 
and Tenon capsule to the sclera, with thinning of the sclera 
at the site of the previous scleral buckle. Scleral rupture 
can be a catastrophic complication, with loss of intraocular 
contents. The rupture must be closed to re-establish the 
integrity of the globe and allow continuation of the sur
gery. 

Perforation of the choroid or retina also may occur 
during placement of scleral sutures for a scleral buckle 
exoplant or during lamellar scleral dissection for an im
plant. Scleral perforation is most common in eyes with 
thin sclera due to myopia, scleral staphyloma, or previous 
retinal detachment repair. Scleral perforation by a suture 
often is self-sealing once the offending suture is removed, 
but choroidal perforation may cause subretinal bleeding 
and/or vitreous hemorrhage. Choroidal perforation by a 
suture usually does not have to be treated specifically. 

Retinal perforation must be treated by producing a cho
rioretinal adhesion with cryopexy or diathermy and may 
require revision of the scleral buckle to support the retinal 
perforation site. 

Subretinal hemorrhage from choroidal bleeding may 
impair adequate re-attachment of the retina and impair 
visual recovery, especially if the subretinal hemorrhage 
moves to the macular region. Vitreous hemorrhage from 
scleral and/or retinal perforation may impair the view of 
the retina, rendering completion of the retinal detachment 
repair difficult. Pars plana vitrectomy may be required to 
remove a severe vitreous hemorrhage to allow contin
uation of surgery. 

Hemorrhagic choroidal detachment may result from 
choroidal perforation during placement of scleral sutures 
or may occur spontaneously. Nonhemorrhagic serous 
choroidal detachments may occur preoperatively, intra
operatively, or postoperatively. Hemorrhagic and serous 
choroidal detachments can prevent adequate settling of 
the retina against the buckle postoperatively, leading to 
persisting retinal detachment. 

Drainage of subretinal fluid may be associated with 
multiple complications.39 Choroidal bleeding with drain
age of subretinal fluid may occur despite diathermy to 
the vascular choroid before drainage of subretinal fluid. 
Retinal perforation may occur if the choroid is punctured 
over an area of shallow retinal detachment. Drainage then 
may be accompanied by loss of vitreous through the retinal 
break, with incarceration of vitreous and retina into the 
drainage site. 

Retinal incarceration also may complicate drainage if 
the subretinal fluid drains too rapidly, pulling the retina 
into the drainage site. Increasing the height of the scleral 
buckle may increase the intraocular pressure due to dis
placement of intraocular volume by the scleral buckle in 
nondrainage procedures or in some drainage procedures 
where a broad scleral buckle is used.40 The intraocular 
pressure must not be allowed to remain very high at the 
completion of the surgical procedure or else central retinal 
artery occlusion may occur, with subsequent infarction 
of the inner retina and profound vision loss. Verifying 
patency of the central retinal artery through ophthal
moscopy is performed after tying the sutures that secure 
the buckle in place. 

Postoperative Care 

The surgical eye usually is treated with a topical antibiotic, 
topical steroid, and topical cycloplegic drops starting on 
the first postoperative day after retinal detachment repair. 
The eye may be covered with a patch for 1 or more days 
after surgery until the eye is comfortable. Ambulation is 
encouraged as soon as possible. The patient may be dis
charged from the hospital 1 to 3 days after surgery if there 
are no complications and depending on the duration and 
complexity of the surgery as well as the medical status of 
the patient. Some retinal detachment repairs that involve 
short surgical procedures under local anesthesia may be 
performed on an outpatient basis, although many patients 
require an inpatient stay to monitor vital signs, administer 
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intravenous fluids, control pain, treat nausea and vom
iting, and monitor the eye for early complications such 
as hemorrhage, infection, elevated intraocular pressure, 
or redetachment of the retina.41 While the patient is hos
pitalized, the surgical eye is examined daily to monitor 
the response to the surgery and to detect any complications 
in the early postoperative period. The patient then can 
be examined as an outpatient, and the frequency of visits 
is determined by the status of the eye after retinal detach
ment repair. 

The surgeon who performs the retinal detachment re
pair is responsible for the preoperative evaluation and 
postoperative care. Preoperative examination by the sur
geon determines the type of surgical procedure required 
to close the retinal breaks causing the retinal detachment. 
Postoperative care by the surgeon allows the surgeon to 
monitor the success of the retinal detachment repair and 
to detect any postoperative complications. The surgeon 
usually will re-examine the patient two or more times in 
the first postoperative month. Once the surgeon is satisfied 
that the eye is stable, the patient may be returned to the 
referring physician for further ophthalmic care. Many 
retinal surgeons will re-examine the patient between 6 
and 12 months after surgery to monitor any late post
operative complications and to examine the fellow eye, 
which is at increased risk for a retinal tear or detachment 
if the surgical eye had a nontraumatic retinal detachment. 
If the patient is unable to return to the surgeon for post
operative care due to geographic or other extenuating cir
cumstances, the surgeon may transfer care to another 
ophthalmologist who is qualified to monitor the response 
to the retinal detachment repair. 

Early Postoperative Complications 

Retinal detachment repair has an overall anatomic success 
rate of 90% with one or more surgeries.42 Certain com
plications may lead to failure of the retinal detachment 
repair within the first few weeks of retinal re-attachment 
(early postoperative complications), whereas other types 
of complications generally occur 1 or more months after 
surgery (late postoperative complications). It is much less 
common for complications to develop more than 6 
months postoperatively, although retinal redetachment, 
exposure, or infection of the scleral buckle occasionally 
may occur years later. Early postoperative complications 
are discussed below. 

Persistent Retinal Detachment. If the subretinal fluid 
does not resorb, additional procedures such as injection 
of an intraocular gas bubble, laser photocoagulation, or 
cryopexy may be required. It may become apparent post
operatively that the buckle is not adequately supporting 
the retinal breaks. Inadequate closure of retinal breaks 
may be due to vitreous traction, persisting bullous de
tachment, improper buckle position, or inadequate buckle 
height. Redetachment of the retina may be caused by the 
formation of new retinal breaks, which occur most fre
quently in the early postoperative period and-more com
monly when an intraocular gas bubble has been injected 
into the eye.43

-
45 Repeat surgery (i.e., buckle revision) is 
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required if the buckle is not adequately supporting all of 
the retinal breaks and if the situation cannot be resolved 
by a less-invasive procedure such as an intraocular gas 
injection or laser photocoagulation. 

Buckle Exposure or Infection. Some complications 
may be related to the use of a scleral buckle. Exposure of 
the scleral buckle may occur with or without signs or 
symptoms of an external buckle infection (i.e., buckle ex
trusion). An infection of the scleral buckle is treated by 
removing and culturing the scleral buckle and sutures and 
by administering topical antibiotics. Oral or intravenous 
antibiotics may be needed, depending on the severity of 
the infection.46-

52 

Endophthalmitis. Endophthalmitis may develop very 
rarely from the spread of an external buckle infection into 
the eye or may develop from inadvertent inoculation of 
bacteria into the eye during surgery (e.g., during drainage 
of sub retinal fluid, paracentesis, or intraocular gas bubble 
injection). After cultures have been taken, treatment of 
endophthalmitis requires intravenous, topical, and in
travitreal antibiotic therapy. It usually requires removal 
of the buckle and frequently it requires pars plana vitrec
tomy, depending on the severity of the infection. 

Choroidal Detachment. Choroidal detachment re
sults from exudation of fluid within the choroid and most 
commonly is due to large, broad, encircling elements; ex
cessive thermal cryopexy; and/or hypotony. Choroidal 
detachments generally resolve within 1 to 2 months after 
surgery. Oral steroid therapy may hasten resolution of the 
choroidal detachment in a small number of eyes. Surgical 
drainage of the choroidal detachment, along with remov
ing the buckle or decreasing the height (e.g., releasing the 
encircling element), occasionally may be required if the 
choroidal detachment is so large that it involves the mac
ula, comes in contact with large choroidal detachment 
extending from the opposite side of the globe ("kissing" 
choroidals), causes angle closure, or is persistent. 

Elevated Intraocular Pressure. The intraocular 
pressure may become elevated after retinal detachment 
repair. The elevation usually is transient and can be treated 
with topical or systemic inhibitors of aqueous humor for
mation such as topical beta-blockers, oral acetazolamide, 
or oral methazolamide. Occasionally, angle-closure glau
coma results from forward displacement of the iris after 
an encircling scleral buckle. Closure of the anterior cham
ber angle causing elevated intraocular pressure may be 
associated with choroidal detachment and usually will re
solve with some combination of cycloplegics, aqueous 
suppressants, hyperosmolar agents, and topical steroids. 
Surgical drainage of the choroidal detachment and ref
ormation of the anterior chamber may be required if the 
eye does not respond to topical medications. Laser or sur
gical iridotomy (e.g., peripheral iridectomy, laser irido
plasty) occasionally is indicated to treat angle-closure 
glaucoma if medical treatment fails. 

Conjunctival Adhesions. An adhesion between the 
palpebral and bulbar conjunctiva (symblepharon), a rare 
complication, may lead to ocular motility problems and 
abnormalities of the lids. These conjunctival adhesions 
can be lysed with a glass rod in the office after treatment 
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with lubricants and topical steroids, if detected early in 
the postoperative course. 

Anterior Segment IschemiajNecrosis. Anterior seg
ment ischemia and anterior segment necrosis are serious 
complications of retinal detachment surgery. Anterior 
segment ischemia can be treated successfully in some eyes 
by intensive steroid therapy or surgically by loosening the 
encircling scleral buckle. Anterior segment necrosis results 
from impaired blood flow to the anterior segment and 
impaired venous return of blood from the anterior seg
ment. It is characterized by corneal edema and abnormal 
intraocular pressure. The intraocular pressure initially 
may become elevated, but hypotony eventually develops, 
which may lead to phthisis bulbi (e.g., shrinkage of the 
eye). Anterior segment necrosis is most frequent in elderly 
patients with broad or posteriorly located encircling scleral 
buckles, especially if diathermy is used over the long ciliary 
arteries, or in eyes where more than two extraocular mus
cles have been disinserted and re-attached during surgery. 
Patients with sickle cell retinopathy are also at increased 
risk for development of anterior segment necrosis after 
retinal detachment repair. 53 

Late Postoperative Complications 

Some of the late postoperative complications are identical 
to early postoperative complications, but develop weeks 
to months postoperatively. 

Persistent Vitreoretinal Traction and Proliferative 
Vitreoretinopathy. Vitreoretinal traction may prevent 
closure of the retinal break and re-apposition of the retina 
to the RPE, leading to a recurrence of the retinal detach
ment. If the vitreoretinal traction is focal, repeat surgery 
with revision of the scleral buckle or vitrectomy can be 
used. In approximately 10% to 15% ofpatients,42 the retina 
initially attaches after surgery but detaches again several 
weeks to months later due to cellular proliferation and 
contraction on the surface of the retina and vitreous base. 
This cellular proliferation is called proliferative vitreoret
inopathy (PVR). Mild forms of cellular proliferation may 
be treated with revision of the scleral buckle. Moderate 
and severe forms ofPVR usually are treated with revision 
of the scleral buckle combined with pars plana vitrectomy, 
dissection, and removal of the epiretinal proliferation, 
thermal retinopexy, and fluid-gas exchange. Some eyes 
with severe PVR require intraocular tamponade with in
travitreal silicone oil. Proliferative vitreoretinopathy is the 
most common cause off ailed retinal detachment repair.42 

Persistent Subretinal Fluid. Subretinal fluid may 
persist in the absence of identifiable open retinal breaks. 
Persisting subretinal fluid usually is monitored, because 
it will resorb eventually if there are no remaining open 
retinal breaks. 

Refractive Errors. Refractive errors induced by 
changes in the shape of the eye may occur as a result of 
retinal detachment repair. These refractive changes in
clude astigmatic errors as well as changes in spherical 
equivalent, often due to axial elongation of the globe. The 
spectacle or contact lens prescription will need to be 
changed if there is a substantial change in refraction.54-57 
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Strabismus. Ocular motility disturbances may follow 
retinal detachment repair with a scleral buckle.58-6o Stra
bismus is most common when the scleral buckle must be 
placed under one of the extraocular muscles, especially 
the vertical recti. The degree of strabismus often improves 
in the first 6 months after retinal detachment repair, but 
some strabismic deviations are permanent and may re
quire use of prisms or surgical correction.61 

Cystoid Macular Edema. Some postoperative com
plications compromise the function of the macula. Cystoid 
macular edema is the result of extracellular intraretinal 
fluid accumulation in the macula, which may result in 
decreased vision. It is relatively common after retinal de
tachment repair and may account for vision loss in eyes 
whether or not the macula was detached preoperatively. 
Cystoid macular edema noted postoperatively may have 
been present, but undetected, preoperatively (i.e. , sub
clinical). It is present to at least some degree in approxi
mately 9% to 25% of phakic eyes and 29% to 64% of 
aphakic eyes after retinal detachment repair.62-64 

Macular Epiretinal Membrane. Another source of 
decreased vision after retinal detachment repair with 
scleral buckle is a macular epiretinal membrane, due to 
formation of scar tissue on the macula. Macular epiretinal 
membranes also have been referred to as premacular fi
brosis, surface wrinkling retinopathy, internal limiting 
membrane contracture, and macular preretinal mem
branes. Epiretinal membranes occur in approximately 8% 
of eyes after retinal detachment repair65 as a result of cel
lular proliferation on the surface of the macula and may 
represent a mild form of PVR. Epiretinal membranes lo
calized over the macula usually do not cause recurrent 
rhegmatogenous retinal detachment, but they may cause 
substantial distortion of the macula with vision loss from 
macular distortion (heterotopia) or cystoid macular 
edema.65 If the epiretinal membrane is thought to be the 
principal cause for decreased postoperative vision, then 
pars plana vitrectomy and epiretinal membrane dissection 
may improve vision.66 

Infection. Infection of the scleral buckle may occur 
shortly after retinal detachment repair or many years 
later.49

.
51 It requires removal and culturing of the scleral 

buckle and aggressive antibiotic therapy, whether the in
fection occurs as an early or late postoperative compli
cation. 

Scleral Buckle Exposure or Intrusion. Scleral buckle 
exposure without evidence of infection usually requires 
eventual removal of the scleral buckle, because exposure 
of the buckle may lead to infection. Scleral buckles oc
casionally may intrude into the eye, although this has 
become less frequent with improvements in scleral buck
ling materials and techniques.67 

Cataract. Cataracts may develop or progress more 
rapidly in eyes after retinal detachment repair. Cataract 
extraction may be required to restore vision and to allow 
continued examination of the retina. In general, cataract 
extraction is avoided for at least several months after ret
inal detachment repair to allow a maximal chorioretinal 
adhesion to form around the retinal break(s) before sub
jecting the eye to additional surgery. 
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Phthisis Bulbi. Phthisis bulbi with hypotony may fol
low retinal detachment repair and lead to shrinkage of 
the globe and opacification of the cornea with vascular
ization. Phthisis may be the result of persisting retinal 
detachment, anterior segment ischemia, excessive post
operative inflammation with hypotony, ciliary body trac
tion, fibrous proliferation covering the ciliary body, or 
choroidal detachment, or it may occur for no apparent 
reason. Most or all vision is lost in eyes in which phthisis 
bulbi develops. Eyes must be monitored carefully after 
retinal detachment repair to detect and try to treat post
operative complications that can lead to irreversible dam
age to the eye. 

The Results of Retinal Detachment Repair 

The anatomic and functional (visual) success rates of ret
inal detachment repair have improved gradually over the 
last decades as a result of improved surgical techniques, 
improved materials, and an improved understanding of 
the pathophysiology of retinal detachment. Anatomic 
success usually is defined as re-attachment of the retina 
posterior to the scleral buckle. This is an important mea
sure of success, because it usually confers long-term sta
bility to the retina and visual acuity. Functional success 
with retinal detachment repair is determined by the best
corrected visual acuity obtained 6 months or more after 
the retinal detachment repair. Some eyes have an ana
tomically successful retinal detachment repair but have 
functional failure due to very poor postoperative vision. 

Anatomic Success 

Using current techniques, approximately 90% of retinal 
detachments can be re-attached successfully after one or 
more surgical procedures.30,42,68 The anatomic success 
rate, however, is dependent on the preoperative pathology 
that causes the retinal detachment. Retinal detachments 
due to small atrophic holes, retinal dialyses, and horseshoe 
tears have an excellent prognosis and a success rate of up 
to 95%.30,69,70 Retinal detachment repair in aphakic eyes 
without intraocular lenses has a success rate between 88% 
and 96%.30,71 Retinal detachment repair in eyes with an
terior chamber intraocular lenses has a success rate of 
approximately 69% with one surgical procedure.72 The 
success rate increases to approximately 83% with more 
than one surgical procedure.72,73 Retinal detachment re
pair in eyes with posterior chamber intraocular lenses has 
a success rate of 83% to 94% with one surgical proce
dure.72

,73 The success rate increases to 95% .to 97% with 
more than one surgical procedure.72,73 Eyes with PVR 
that require a retinal detachment repair combined with 
pars plana vitrectomy have a lower success rate. Anatomic 
re-attachment of the retina is possible in 33% to 80% of 
eyes with PVR, but the visual acuity is frequently 20/200 
or worse. 74-76 Giant retinal tears also have a poorer prog
nosis. The best anatomic success rate reported is of87%.77 
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Functional Success 

The visual results after retinal detachment repair are vari
able, depending in large part on whether the macula is 
attached or detached at the time of retinal detachment 
repair.78

-
81 If the macula is attached preoperatively, there 

is an 82% to 87% chance of retaining a postoperative visual 
acuity of 20/50 or better, whereas eyes with preoperative 
macular detachment have only a 20% to 37% chance of 
regaining a visual acuity of 20/50 or better.78,80,81 Ap
proximately 35% of eyes with preoperative macular de
tachment have a final vision worse than 20/200.78 

Repeat Surgeries 

Repeat surgeries usually are indicated in eyes with an un
successful retinal detachment repair. The chance of suc
cessful repeat surgery, the visual potential of the retina, 
and the status of the fellow eye are considered in rec
ommending repeat surgery for retinal detachment. The 
surgeon must examine the retina carefully to determine 
the cause of failure to re-attach the retina, which will de
termine the adjunctive surgical procedures to be used to 
re-attach the retina. An intravitreal gas injection may be 
given within 1 week of surgery in a failing retinal detach
ment repair with scleral buckle to tamponade the retinal 
break internally and allow absorption of subretinal fluid. 
Other alternative procedures such as laser photocoagu
lation, cryopexy, pars plana vitrectomy, removal of epi
retinal proliferation, revision of the scleral buckle, and 
removal of the crystalline lens may be needed to re-attach 
the retina after a failed retinal re-attachment procedure 
using a scleral buckle. Repeat surgeries for retinal detach
ment repair are almost always more difficult and lengthy 
than primary retinal detachment repair because of exten
sive scarring on the sclera from the previous retinal de
tachment repair, increased bleeding, and the need to use 
adjunctive surgical procedures to correct the problem that 
caused the recurrent retinal detachment. The goal of re
peat surgery is to achieve anatomic re-attachment of the 
retina and to stabilize the eye and improve visual acuity. 

Alternative and Adjunctive Procedures for 
Retinal Detachment Repair 

A majority of retinal detachments continue to be treated 
with scleral buckles, but there are other important alter
native or adjunctive procedures that may be used in some 
circumstances. These procedures include laser photoco
agUlation (e.g., endophotocoagulation or indirect photo
coagulation) and, less frequently, diathermy or cryopexy 
alone for certain limited retinal detachments associated 
with minimal subretinal fluid. Vitrectomy with temporary 
intraocular gas tamponade is useful to treat retinal de
tachments caused by posterior retinal breaks, because 
posterior breaks may be difficult to support with a scleral 
buckle. Retinal re-attachment with a scleral buckle often 
is combined with pars plana vitrectomy to treat certain 
types of complicated retinal detachments such as those 
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due to PVR, diabetic traction-rhegmatogenous retinal 
detachments (combined mechanism), traumatic retinal 
detachments, or giant retinal tears. 

Other means of internal retinal support may be used 
in certain complicated retinal detachments when a scleral 
buckle does not adequately support a retinal break. These 
modalities include pars plana vitrectomy with fluid-gas 
exchange to remove vitreoretinal traction that cannot be 
relieved with a scleral buckle; laser endophotocoagulation 
to create a chorioretinal adhesion in eyes after vitrectomy; 
injection of intravitreal silicone oil or other vitreous sub
stitutes (perfluorocarbons) to provide temporary or per
manent internal tamponade of retinal breaks82.83; cy
anoacrylate glue to close retinal breaks and promote ad
herence of the retina to the eye wa1l84-86; and retinal 
sutures, tacks, or screws to fixate the retina to the eye wall, 
either temporarily or permanently.87.88 

Pneumatic retinopexy is a technique used as an alter
native to retinal detachment repair with a scleral buckle. 
Pneumatic retinopexy has the same goals as conventional 
retinal detachment repair, but it does not use a scleral 
buckle to re-attach the retina.44 Proponents of pneumatic 
retinopexy recommend its use for eyes with a rhegma
togenous retinal detachment due to a single retinal break 
of no larger than 1 clock hour within the superior 8 clock 
hours of the retina or a group of retinal breaks within 1 
clock hour in the superior 8 clock hours.89 

The basic technique for pneumatic retinopexy involves 
either placing transconjunctival cryopexy or slit-lamp or 
indirectly delivered photocoagulation around the retinal 
break(s) and then injecting an expansile intraocular gas 
bubble into the vitreous cavity through the pars plana. 
The patient's head is positioned to place the intraocular 
gas bubble in contact with the retinal break(s). This pre
vents intraocular fluid from passing through the retinal 
break(s). Once the retinal break is closed with the gas 
bubble, the RPE pump will pump out the subretinal fluid, 
causing re-attachment of the retina. A chorioretinal adhe
sion forms around the break when the retinal breaks come 
into contact with the RPE that has been treated with 
cryopexy or laser, preventing redetachment of the retina 
when the intraocular gas bubble is gradually absorbed by 
the eye. 

The role of pneumatic retinopexy in the repair of retinal 
detachments has not been completely defined. Pneumatic 
retinopexy has some advantages compared with repair of 
a retinal detachment by scleral buckle. It usually is per
formed in an outpatient setting using local anesthesia. 
One study suggests that less complex retinal detachments 
treated with pneumatic retinopexy may result in better 
average postoperative visual acuities in eyes in which the 
macula was detached recently, compared with similar eyes 
treated with scleral buckles, although this has not been 
independently confirmed.89 This study also concludes that 
eyes with retinal detachment repair using pneumatic ret
inopexy have fewer problems with diplopia and changes 
in refraction than eyes treated with scleral buckles.89 

Pneumatic retinopexy has some disadvantages, in
cluding a lower initial success rate, need for prolonged 
postoperative head positioning to place the bubble in 

contact with the tear, possible cataract formation, and the 
development of new retinal breaks possibly caused by dis
placement of the vitreous by the intraocular gas bub
ble.89.9o The overall initial success rate for eyes treated 
with pneumatic retinopexy is 73% compared with 82% 
for eyes treated with a scleral buckle.89 Pneumatic ret
inopexy appears to be less effective in certain subgroups 
of eyes with retinal detachment. The initial success rate 
of pneumatic retinopexy is between 43% and 66% in 
aphakic eyes with an open posterior capsule compared 
with an initial success rate between 76% and 100% in eyes 
treated with a scleral buckle.44.89 Further studies and ex
perience with pneumatic retinopexy will be needed to de
fine more completely the indications and limitations of 
this treatment. 

Provider 

Retinal re-attachment surgery usually is performed by 
ophthalmologists who have completed 1 to 2 years of sub
specialty surgical retina training after an ophthalmology 
residency, although some ophthalmologists combine gen
eral ophthalmic practices with a subspecialty interest in 
retinal diseases. Some general ophthalmologists repair 
primary rhegmatogenous retinal detachments but refer 
more complicated retinal detachments to a retina spe
cialist. Post-residency fellowships in diseases and surgery 
of the retina and vitreous have evolved over the last 20 
years as a result of technological advances in the diagnosis 
and treatment of vitreoretinal -disorders. The relatively 
small numbers of patients with retinal detachments seen 
in general ophthalmology practices encourages referral to 
specialists skilled in these techniques. This is reflected in 
statistics from the Accreditation Council for Graduate 
Medical Education compiled by the Residency Review 
Committee from 139 ophthalmology residency programs 
from December 1986 to December 1993, which show that 
the average ophthalmology resident performs only 1 [ ret
inal detachment repairs during his or her residency com
pared with 25 strabismus procedures and 96 cataract ex
tractions (unpublished data, 1994). 

Several parts of the procedure, including drainage of 
subretinal fluid and exposure of the sclera for placement 
of the buckle, may require the assistance of a second sur
geon to be performed safely and efficiently. Many retinal 
detachment repairs with a scleral buckle are performed 
by the surgeon with a second surgeon assisting. 

Summary 

Most retinal detachments can be repaired successfully 
using modern vitreoretinal surgical techniques. The 
success of repair depends on a careful preoperative ex
amination and choice of an appropriate surgical pro
cedure. The surgical procedure must be tailored to the 
individual eye based on a detailed preoperative exam
ination of the retina and vitreous. Postoperative com
plications are not infrequent compared with many other 
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ophthalmic surgical procedures such as cataract ex
traction and strabismus repair. The surgeon must ob
serve the eye carefully in the postoperative period to 
monitor and treat any complications as they arise. Im-

provements in surgical techniques coupled with a better 
understanding of the pathophysiology of rhegmato
genous retinal detachment continue to improve the ana
tomic and functional success of retinal detachment repair. 
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