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Pars Plana Vitrectomy
in Nanophthalmos

A small-gauged procedure with a sutureless, self-sealing incision facilitates phacoemulsifica-

tion and the implantation of a foldable IOL in abnormally small eyes.

BY ROSA BRAGA-MELE, MD, FRCSC; NASTASIA NIANIARIS;
AND EL-KARIM RHEMTULLA, MD, FRCSC

anophthalmos is a rare bilateral condition in

which the eye is pathologically small but mor-

phologically normal.” The combination of a

short axial length (15 to 20 mm) and a high
ratio of lens-to-eye volume results in severe axial hyper-
opia, a crowded anterior segment, and angle-closure
glaucoma.? These eyes are therefore some of the most
challenging on which to perform phacoemulsification
and IOL implantation.

A crowded anterior chamber coupled with a positive
posterior vitreous pressure complicate sequential surgical
steps during phacoemulsification. Ophthalmologists may
have difficulty constructing the corneal incision due to
peripheral iridocorneal proximity and apposition, and
they may find the anterior capsulorhexis hard to control,
because the capsule’s convexity steers the capsular tears
peripherally. Using a forceps in a crowded anterior cham-
ber is tricky. Moreover, the anterior location of the iris
leads to its prolapse and contact with instruments, which
result in intraoperative pupillary constriction. The close
proximity of the phaco tip to the cornea causes endothe-
lial cell loss and corneal edema.? In addition, it is chal-
lenging to place a piggyback IOL due to the anterior
chamber’s restricted depth. Intraoperative maneuvers to
increase the anterior chamber depth using a viscoelastic
substance and elevating the bottle’s height can help, but
not always.*

Several strategies have been described for lowering the
IOP and shrinking the vitreous prior to cataract surgery
in eyes with shallow anterior chambers.® This article
describes a technique for decompressing the vitreous
prior to cataract surgery with phacoemulsification by
means of a sutureless, 25-gauge, high-speed vitrectomy
system (1,500 cuts/min). This approach effectively
decompresses the vitreous without conjunctival dissec-
tion or scleral suturing. Minimal trauma helps to

increase the anterior chamber depth and decrease posi-
tive posterior pressure before phacoemulsification.

STEP No. 1: SMALL-GAUGED PARS PLANA
VITRECTOMY

First, we perform a vitreous tap using the Millennium
Transconjunctival Standard Vitrectomy 25 (TSV25) System
(Bausch & Lomb, Rochester, NY) prior to phacoemulsifica-
tion. We anesthetize the eye with topical tetracaine 0.5%
(Novartis Ophthalmics, Inc, Duluth, GA). After pulling the
conjunctiva aside, we introduce a 25-gauge trocar and
microcannula transconjunctivally, 3.5 to 4.0 mm posterior
to the limbus through the pars plana, as measured with a
caliper, and angled down toward the optic nerve. This
directionality is important to ensure that the trocar does
not contact the posterior capsule.

The trocar forms a continuous bevel with the micro-
cannula to ease the entry of the latter instrument. Re-

Figure 1. Pictured are the cannulas used during 25-gauge
vitrectomy.
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Figure 2. The TSV25 System uses the lightening handpiece
with a high-speed electric cutter.

ferred to as an entry alignment system, the 25-gauge can-
nula (Figure 1) aligns the conjunctival and scleral entry
sites, which obviates the need for conjunctival dissection.
It is helpful to maneuver the system in a circular motion
between one’s fingers and to counterbalance the applied
pressure by having the patient look toward the entry site.

We remove the trocar and introduce the electric cut-
ter (Figure 2) into the vitreous cavity through the micro-
cannula.’® It is important to note that, on occasion, one
may not be able to visualize the cutter within the eye,
either due to a small pupil or dense cataract. In such
cases, we recommend using a pen to mark off on the
cutter the desired distance at which one wants to enter
the eye in order to avoid introducing too much of the
instrument into a small eye and perhaps traumatizing the
retina (Figure 3).

We aspirate a small amount of vitreous (approximately
0.5 to 1.0 mL) and use no infusion. Throughout the vit-
rectomy, we monitor the IOP by pressing on the eye with
a toothless forceps so as not to remove too much vitre-
ous."" After the chamber has deepened, we remove the
microcannula from the pars plana and apply pressure to
the area. The sclerotomy site need not be sutured, be-
cause it is self-sealing,'%"

STEP No. 2: PHACOEMULSIFICATION

We perform phacoemulsification in our usual fashion.
If desired, the surgeon may deepen the anterior chamber
further with a superviscoelastic agent such as Healon 5
(Advanced Medical Optics, Inc, Santa Ana, CA), which
has both maximally cohesive and highly retentive proper-
ties. We create a continuous curvilinear capsulorhexis
and then perform hydrodissection and hydrodelineation.
After phacoemulsifying the lens with the quick-chop
technique, we piggyback foldable IOL implants with one
in the capsular bag and the other in the sulcus.

DISCUSSION
True nanophthalmos is an uncommon condition
present in only 20% of cases with short eyes, in which
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the abnormality is due to short anterior segments.? In
the remaining 80% of cases, the abnormality is usually a
foreshortened axial length due to a shortened posterior
segment.” Shallow, crowded anterior chambers present
one of the most technically challenging situations for
cataract surgeons. These severely hyperopic eyes are at
high risk of complications,' including suprachoroidal
hemorrhage." In addition, these eyes commonly devel-
op ocular conditions such as chronic angle closure,
pseudoexfoliation with zonular loss, spherophakia, and
trauma.'®’”

As previously described by Chang,> combining preop-
erative mannitol and ocular compression and then ad-
ministering an intraoperative injection of a viscoelastic
agent is often sufficient for deepening the anterior
chamber.>'® Occasionally, however, the anterior cham-
ber is so shallow that the globe will become excessively
firm before the ophthalmologist can inject enough vis-
coelastic to create sufficient space. In such eyes, an
automated pars plana vitreous tap may safely expand
the anterior segment to permit routine phacoemulsifi-
cation and IOL implantation.>®'1° Another option is a
vitreous tap technique that employs a 23- to 26-gauge
needle on a 1-mL tuberculin syringe when automated
vitrectomy instrumentation is not available.?

We have found the small-gauged technique described
in this article to be superior to the traditional pars plana
vitrectomy (PPV). The 25-gauge system is less traumatic
to the eye, and it provides patients with a speedier re-
covery. Additionally, patients require fewer postopera-
tive drops.?' Of greater significance, however, are the
pre- and intraoperative advantages of the 25-gauge ver-
sus the 20-gauge system. Vitreous decompression with

Figure 3. The surgeon marks the cutter with a pen to indicate
the length entering the eye.
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the 25-gauge system involves topical anesthesia. In con-
trast, traditional vitrectomy requires the administration
of a retrobulbar local anesthetic.® Although effective,
retrobulbar anesthesia can cause life-threatening and
serious ocular complications such as brainstem anesthe-
sia, retrobulbar hemorrhage, perforation of the globe,
injury to the optic nerve, ptosis, and an ocular motility
defect.?2?

Another disadvantage of the standard 20-gauge system
is that the surgeon must perform a conjunctival peritomy.
After completing the peritomy, the ophthalmologist must
create a 1-mm sclerotomy with a No. 19 microvitreoretinal
blade, and the sclerotomy site is closed with sutures at the
conclusion of the vitrectomy. Numerous complications are
associated with traditional sclerotomy sites, including vit-
reous incarceration, traction on the retina, entry-site reti-
nal tears, injury to the ciliary body, fibrovascular down-
growth, protruding sutures, wound dehiscence, unstable
IOP during closure, and postoperative hypotony.2

Because the 25-gauge system reduces the diameter of
the incision from approximately 1.0 to 0.5 mm, a conjunc-
tival peritomy is unnecessary. The natural elasticity of the
scleral tissues adequately approximates the sclerotomy
wound, thus allowing for a completely self-sealing, suture-
less procedure. The TSV25 System’s microcannula is nar-
row enough for insertion directly through the conjunctiva
and sclera. The small tracts it creates produce self-sealing
conjunctival and scleral incisions upon the cannula’s
removal,'® thereby avoiding the aforementioned compli-
cations associated with traditional sclerotomy sites.?>?

The motor-driven TSV25 System uses a vitrector with
a high-speed electric cutter, which eliminates the puls-
ing associated with pneumatic cutters. By creating mini-
mal traction on the vitreous, the system’s high cutting
rate improves procedural safety and efficacy.”’ The
pneumatic cutter causes the duty cycle (ie, the time
that the vitrectomy port remains open) to be harder to
control as the cutting speed increases. In contrast, the
electric cutter allows the ratio to remain 50:50 for suc-
cessful cutting.?®

CONCLUSION

We have experienced no complications of vitrectomy,
cataract surgery, or corneal decompensation with small-
gauged, sutureless PPV in seven eyes of four patients
with nanophthalmos. We believe that the TSV25 System
represents a simpler, quicker, and less traumatic alterna-
tive to the traditional automated approach. By perform-
ing a PPV before phacoemulsification, we minimize the
risk of intraoperative complications in nanophthalmic
eyes while maintaining the safety and advantages of
small-incision cataract surgery. B

22 | CATARACT & REFRACTIVE SURGERY TODAY | FEBRUARY 2008

Rosa Braga-Mele, MD, FRCSC, is Director of
Cataract Unit and Surgical Teaching at Mount
Sinai Hospital, Associate Professor at the Uni-
versity of Toronto, and Staff Ophthalmologist at
St. Michael’s Hospital in Toronto. She acknow!-
edged no financial interest in the products or companies
mentioned herein. Dr. Braga-Mele may be reached at (416)
462-0393; rbragamele@rogers.com.

Nastasia Nianiaris is an undergraduate student at the
University of McGill in Montreal. She acknowledged no finan-
cial interest in the products or companies mentioned herein.

El-Karim Rhemtulla, MD, FRCSG, is in private practice in
St. Catherines, Ontario, Canada. He acknowledged no finan-
cial interest in the products or companies mentioned herein.

1. Brockhurst RJ. Nanophthalmos with uveal effusion. A new clinical entity. Arch Ophthalmol.
1975;93:1289-1299; correction 1976;94:583.

2. Singh OS, Simmons RJ, Brockhurst RJ, Trempe CL. Nanophthalmos: a perspective on identifi-
cation and therapy. Ophthalmology. 1982;89:1006-1012.

3. Hayashi K, Hayashi H, Nakao F, Hayashi F. Risk factors for corneal endothelial injury during
phacoemulsification. J Cataract Refract Surg. 1996;22:1079-1084.

4. Masket S, ed. Consultation section: cataract surgical problem. J Cataract Refract Surg.
2000;26:12-20.

5. Chang DF. Pars plana vitreous tap for phacoemulsification in the crowded eye. J Cataract
Refract Surg. 2001;27:1911-1914.

6. Lu GS. Reduction of intraocular pressure before cataract surgery by ocular compression [in
Chinese]. Zhonghua Yan Ke Za Zhi. 1988;24:143-145.

7. Honan PR. Preoperative ocular compression. J Cataract Refract Surg. 1999;25:607.

8. Masket S, ed. Consultation section: cataract surgical problem. J Cataract Refract Surg.
2003;29:12-20.

9. Chan FM, Lee L. Nanophthalmic cataract extraction. Clin Experiment Ophthalmol.
2004;32:535-538.

10. Fujii GY, de Juan E Jr, Humayun MS, et al. A new 25-gauge instrument system for transcon-
junctival sutureless vitrectomy surgery. Ophthalmology. 2002;109:1807-1813.

11. Mackool RJ. Pars plana vitreous tap for phacoemulsification in the crowded eye. J Cataract
Refract Surg. 2002;28:572-573.

12. Chalam KV, Gupta SK, Vinjamaram S, Shah VA. Small-gauge, sutureless pars plana vitrec-
tomy to manage vitreous loss during phacoemulsification. J Cataract Refract Surg.
2003;29:1482-1486.

13. Holladay JT, Gills JP, Leidlein J, Cherchio M. Achieving emmetropia in extremely short eyes
with two piggyback posterior chamber intraocular lenses. Ophthalmology. 1996;103:1118-1123.
14. Masket S, ed. Consultation section: cataract surgical problem. J Cataract Refract Surg.
2000;26:1702-1713.

15. Davison JA. Acute intraoperative suprachoroidal hemorrhage in extracapsular cataract sur-
gery. J Cataract Refract Surg. 1986;12:606-612.

16. Lowe RF. Causes of shallow anterior chamber in primary angle-closure glaucoma. Ultrasonic
biometry of normal and angle-closure glaucoma eyes. Am J Ophthalmol. 1969;67:87-93.

17. Ritch R, Schigtzer-Schrehardt U. Exfoliation syndrome. Surv Ophthalmol. 2001;45:265-315.
18. Teus MA, Faglindez-Vargas MA, Calvo MA, Marcos A. Viscoelastic-injecting cystotome. J
Cataract Refract Surg. 1998;24:1432-1433.

19. Mandic Z, Saric D. Phacoemulsification and pars plana vitreous tap in the crowded eye. Paper
presented at: The Deustsche Ophthalmologische Gesellschaft (DOG) meeting; September 2002;
Berlin, Germany.

20. Sethi H, Dada T. Pars plana vitreous tap in crowded eyes. J Cataract Refract Surg.
2002;28:1897.

21. Puliafito CA, moderator. Evolution of posterior segment micro-incision surgery. Ocular
Surgery News. August 15, 2003 [monograph, insert].

22. Duker JS, Belmont JB, Benson WE, et al. Inadvertent globe perforation during retrobulbar and
peribulbar anesthesia: patient characteristics, surgical management, and visual outcome.
Ophthalmology. 1991;98:519-526.

23. Hunter DG, Lam GC, Guyton DL. Inferior oblique muscle injury from local anesthesia for
cataract surgery. Ophthalmology. 1995;102:501-509.

24. Kreiger A. Sclerotomy complications following pars plana vitrectomy. Br J Ophthalmol.
2001;85:121-122.

25. Chen JC. Sutureless pars plana vitrectomy through self-sealing sclerotomies. Arch
Ophthalmol. 1996;114:1273-1275.

26. van Kuijk FJGM, Uwaydat S, Godley BF. Self-sealing sclerotomies in pars plana vitrectomy.
Retina. 2001;21:547-550.

27. Peyman GA, Livir-Rallatos C, Canakis C, Easley J. A new high-speed pneumatic vitrectomy
cutter. Am J Ophthalmol. 2002;133:568-569.



