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S
egmental buckling is a simple, fast, and inexpen-

sive, yet extremely effective, technique for the

repair of retinal detachments.1,2 Initial success

rates are higher than for pneumatic retinopexy,

and in fact rival those seen following retinal detachment

repair with vitrectomy, encircling buckle, or vitrecto-

my/buckle combination.1,3-5 Moreover, in contrast to vit-

rectomy or buckle/vitrectomy, segmental buckling poses

no postoperative restrictions on air travel, does not

require postoperative positioning, offers faster visual

recuperation for macula-sparing retinal detachments (as

there is no waiting for absorption of a gas bubble), and

does not promote cataractogenesis in phakic patients. 

STEPS IN SEGMENTAL BUCKLING

The key premise of segmental buckling is that only

the retinal tears causing the retinal detachment need to

be supported by the scleral buckle.1,2 Buckling areas of

attached or detached retina not harboring retinal

breaks is unnecessary. Successful outcome depends on

accurate intraoperative identification and localization

of retinal tears and their correct placement on the scler-

al buckle. Cryopexy can be applied to create a lasting

retina/retinal pigment epithelium (RPE) adhesion at the

area of the retinal tear. 

Suture placement for segmental buckling is the first

step that differs from encircling scleral buckle surgery.

To achieve good buckle height upon tightening the

sutures, the suture limbs must be at an optimal 

distance (approximately a distance of half the circum-

ference of the sponge) with each suture limb at least 

6 mm long and at least one-half scleral depth to pre-

vent cheesewiring while tightening the knot.6 The

sponge size must be selected to allow at least 1-mm

overlap of the tear. In practice we use a 506 (3 x 5 mm

oval) or 510 (2.5 x 5 mm half round) sponge for tears

less than 4 mm in greater dimension and a 511 (2.75 

x 7.5 mm half oval) or 519 G (3.2 x 7.5 mm grooved)

sponge for tears more than 4 mm in greater dimension.

The optimal distance between the suture limbs is

approximately 8 mm for the 506 and 510 sponges,

approximately 10 mm for the 511 sponge, and 11 to 

12 mm for the 519G. Suture bites are oriented radially

for radial buckles (ideal for horseshoe tears) and parallel

to the limbus for circumferential buckles (typically for

dialysis or multiple tears). 

To achieve good buckle height, the assistant may use

tying forceps to hold down the knot between throws

to avoid slippage and loosening of the knot (Figure 1).

Buckle heights of 3 to 4 mm are typically achieved using

segmental buckling, and the small buckle volume allows

fluid to be displaced laterally, rendering drainage unnec-

essary (irrespective of the retinal detachment chronicity

or location). Many of the complications of scleral buck-

ling are thus avoided.7

At times, additional buckle height may be achieved

by creating a corneal paracentesis to decrease intraocu-

lar pressure prior to knot tightening. Although the

buckled eye wall need not oppose the retinal break,

success rates are improved when the break is in close

proximity to the buckle. For certain superior or lateral

breaks in bullous detachments, the injection of 0.3 cc 

of sterile room air may help increase success rates by

apposing up to 90º of peripheral retina for 1 to 2 days,

thus allowing the RPE to remove acute subretinal fluid.

Figure 2 shows a segmental scleral buckle that was

used to successfully treat a macula-sparing retinal

detachment associated with a horseshoe tear. 

ADVANTAGE S TO SEGMENTAL BUCKLING

Segmental scleral buckling is typically faster than

encircling scleral buckle and takes about 30 to 60 min-

utes to perform. It is often possible to avoid sub-rectus

muscle buckle placement with segmental buckling 
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techniques, which decreases the risk of diplopia.

Nondrainage also avoids some of the more severe 

complications seen in encircling buckles with drainage.

Additionally, radial scleral buckles often obviate the

need to change a patient’s spectacle prescription post-

operatively.8

Segmental buckles are known to be safe in the long

term (>15 years of follow-up).1 In contrast, there is evi-

dence that encircling buckles (including the ones used in

combined buckle/vitrectomy procedures) reduce

choroidal perfusion to the macula, and optic nerve cases

have also been reported. Additionally, there are case

reports of progressive visual field loss that stabilized (and

in one case purportedly reversed) after cutting the encir-

cling element.9-13 Although the clinical applicability of

such findings is controversial, the fact remains that there

are no long-term data on the safety of encircling ele-

ments. In one paper with 20-year follow-up of encircling

buckles, 50% of scleral buckles were cut during a second

surgery, leaving only the height that had been imparted

by tightening the sutures over the tire element.14

Segmental buckling is as fast as vitrectomy but is

much less expensive (considering the cost of the 

vitrectomy pack, tamponade agent, endolaser, and pos-

sibly perfluorocarbon liquid). Segmental buckling also

eliminates restrictions in positioning and air travel and

decreases the need for further surgery (such as cataract

surgery in phakic patients or silicone oil removal in

monocular patients or patients living at high altitudes or

who must travel). Further, a cataract surgery after vitrec-

tomy consumes additional resources, but also destroys

the patient’s accommodation, which is a significant con-

sideration in younger patients. Refractive error does not

change after a segmental buckling procedure.

CONSIDER ATIONS

Retina surgeons have been reluctant to adopt this

technique, due to concerns about redetachment from

new breaks, difficulties in retinal tear identification and

localization, anxiety about leaving the OR with the reti-

na still detached, or concerns about sponge infection

and/or extrusion. Although it is true that papers in the

late 1960s showed a high risk of infection using sponges,

with the closed-cell sponges in use today, current

patient preparation and draping techniques, and the

practice of soaking the sponge in antibiotic solution

(such as gentamicin) the risk of sponge infection has

been reduced to less than 1%.15,16 Sponge extrusion may

occur if the sutures are short and/or shallow and also, in

our experience, when the sponge is placed circumferen-

tially over more than 3 clock hours. The risk of rede-

tachments due to new tears in areas of unbuckled reti-

na is approximately 1.4% within 2 years after retinal

detachment repair; we have seen similar redetachment

Figure 2. A radially-oriented 511 sponge was used to success-

fully treat a macula-sparing retinal detachment.The 7.5 mm

half-oval element was chosen to support a 5 mm wide lattice-

associated tear treated with cryopexy (see arrow).

Figure 1. It is crucial that the assistant holds down the knot

until it is secured to assure good buckle height.

Segmental buckles are known to 

be safe in the long term.
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rates in patients with encircling buckles as well as in vit-

rectomized eyes.1 In our view, vitrectomy is advanta-

geous in regard to short-term postoperative cosmesis

and short-term postoperative comfort.

We commonly perform segmental buckling as the pro-

cedure of choice for phakic retinal detachments and  reti-

nal detachments due to a dialysis or holes in lattice in

myopic eyes. For pseudophakic eyes, we consider seg-

mental buckling for macula-sparing retinal detachments

and for patients who must travel. We do not perform

segmental buckling when more than 3 clock hours must

be buckled: in these cases we buckle the pathologic area

with a tire (such as a 519G sponge or a 275/276/287 sili-

cone element) and impart buckle height by tightening

the tire sutures. We use an encircling 240 band tied with

a 270 Watzke sleeve but avoid additional constriction at

the sleeve. ■

Usha Pinninti, MD, is a Fellow in Vitreoretinal Surgery at

the Cullen Eye Institute, Baylor College of Medicine. She states

that she has no financial interests to disclose. 

Andrew J. Barkmeier, MD, is an instructor in

Vitreoretinal Diseases and Surgery in the

Department of Ophthalmology, Mayo Clinic,

Rochester, MN. He states that he has no finan-

cial interests to disclose. 

Petros E. Carvounis, MD, FRCSC, is Director of

the Vitreoretinal Fellowship Program and is an

Assistant Professor at the Cullen Eye Institute,

Baylor College of Medicine. Dr. Carvouis is inter-

im Chief of Ophthalmology at Ben Taub General

Hospital in Houston. He states that he has no financial rela-

tionships to disclose. Dr. Carvounis may be reached via 

e-mail at carvounis@yahoo.com.

Rohit Ross Lakhanpal, MD, FACS, is Managing

Partner at Eye Consultants of Maryland and a

Clinical Assistant Professor of Ophthalmology at

The University of Maryland School of Medicine.

He is also a Principal of the Timonium Surgery

Center LLC. He is a contributor to more than 50 articles,

book chapters, and presentations. He reports no financial or

proprietary interest in any of the products or techniques

mentioned in this article. He is a proud member of The

American College of Surgeons, The American Society of

Retina Specialists, and The Retina Society. He has been a

consultant in the past for both Bausch + Lomb and Alcon

Surgical. He is currently the Vice-President of the Vit-Buckle

Society (VBS). Dr. Lakhanpal is Co-Section Editor of the VBS

page in Retina Today and on EYETUBE.NET. He can be

reached at retinaross@yahoo.com or at his primary office

number: 410-581-2020.

Thomas Albini, MD, is an Assistant Professor

of Clinical Ophthalmology at the Bascom Palmer

Eye Institute in Miami, FL. He specializes in vitre-

oretinal diseases and surgery and uveitis. He has

served as a speaker for Bausch + Lomb and

Alcon Surgical and as a consultant for Alcon Surgical. 

He is the Membership Chair of the VBS. Dr. Albini is 

Section Co-Editor of the VBS page in Retina Today and on

EYETUBE.NET. He can be reached at+1 305 482 5006 or via

e-mail at talbini@med.miami.edu.

1. Kreissig I, Rose D, Jost B. Minimized surgery for retinal detachments with segmental buckling
and nondrainage. An 11-year follow-up. Retina. 1992;12(3):224-231.
2. Kreissig I. Minimal segmental buckling without drainage. Br J Ophthalmol. 2003;87:782-784.
3. Wickham L, Connor M, Aylward GW. Vitrectomy and gas for inferior break retinal detach-
ments: are the results comparable to vitrectomy, gas, and scleral buckle? Br J Ophthalmol.
2004;88(11):1376-1379.
4. Weichel ED, Martidis A, Fineman MS, et al. Pars plana vitrectomy versus combined pars plana
vitrectomy-scleral buckle for primary repair of pseudophakic retinal detachment. Ophthalmology.
2006;113(11):2033-2040.
5. Tornambe PE. Pneumatic retinopexy: the evolution of case selection and surgical technique. A
twelve-year study of 302 eyes. Trans Am Ophthalmol Soc. 1997;95:551-578.
6. Boldrey EE. Variation of technique of episcleral sponge placement: effect on scleral indentation
for retinal detachment repair. Ann Ophthalmol. 1981;13(6):743-746.
7. Irvine AR, Stone RD. An ultrasonographic study of early buckle height after sponge explants.
Am J Ophthalmol. 1981;92(3):403-406.
8. Smiddy WE, Loupe DN, Michels RG, Enger C, Glaser BM, deBustros S. Refractive changes
after scleral buckling surgery. Arch Ophthalmol. 1989;107(10):1469-1471.
9. Yoshida A, Hirokawa H, Ishiko S, Ogasawara H. Ocular circulatory changes following scleral
buckling procedures. Br J Ophthalmol. 1992;76(9):529-531.
10. Ito Y, Sasoh M, Ido M, Osawa S, Wakitani Y, Uji Y. Effects of scleral buckling without encir-
cling procedures on retrobulbar hemodynamics as measured by color Doppler imaging. Arch
Ophthalmol. 2005;123(7):950-953.
11. Sato EA, Shinoda K, Inoue M, Ohtake Y, Kimura I. Reduced choroidal blood flow can induce
visual field defect in open angle glaucoma patients without intraocular pressure elevation follow-
ing encircling scleral buckling. Retina. 2008;28(3):493-497.
12. Lincoff H, Stopa M, Kreissig I, et al. Cutting the encircling band. Retina. 2006;26(6):650-
654.
13. Yoshida A, Feke GT, Green GJ, et al. Retinal circulatory changes after scleral buckling proce-
dures. Am J Ophthalmol. 1983;95(2):182-188.
14. Schwartz SG, Kuhl DP, McPherson AR, Holz ER, Mieler WF. Twenty-year follow-up for scleral
buckling. Arch Ophthalmol. 2002;120(3):325-329.
15. Arribas NP, Olk RJ, Schertzer M, et al. Preoperative antibiotic soaking of silicone sponges.
Does it make a difference? Ophthalmology. 1984;91(12):1684-1689.
16. Brown DM, Beardsley RM, Fish RH, Wong TP, Kim RY. Long-term stability of circumferential
silicone sponge scleral buckling exoplants. Retina. 2006;26(6):645-649.

We commonly perform segmental

buckling as the procedure of choice for

phakic retinal detachments as well as

retinal detachments due to a dialysis or

holes in lattice in myopic eyes.
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