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16 mm PENETRATING SCLEROKERATOPLASTY

LUIS A. RUIZ, M. D.*
CARLOS SALDARRIAGA, M. D.**

INTRODUCTION

Penetrating keratoplasty has been used successfully to solve many corneal
problems. There are other problems, however, in which the host bed (be it the
limbus, cornea or sclera) is not fit to receive a donor cornea, due to a structural
or functional compromise. Among them, we find staphylomas with
sclerocorneal compromise, sclerocorneas, severe alcali burns, total leucomas (of
different origin), sclerocorneal infections with corneal perforation, multiple
previo us rejections, etc.

Trying to find a solution for this problem, in 1980 L. Ruiz began performing
16 mm penetrating sclerokeratoplasties. Basically, this procedure consists of
grafting a circular sclerocorneal segment, 16 mm in diameter. (Fig. 1). Some
time later, the authors found in the literature that L. Girard! and D. Taylor?
reported a related procedure, J. Barraquer? also reported a 14 mm penetrating
autosclerokeratoplasty. More recently, L. Girard* presented a new group of 19
patients, in whom he obtained better results than those obtained previously.

Due to the reserved prognosis of this procedure, at first L. Ruiz selected only
patients whose ocular globes were doomed for evisceration. In view of the good
results obtained with the procedure, however, the group was enlarged to include
patients with no immediate danger of evisceration, but whose structural
compromise did not admit a tradicional keratoplasty.

* Staff Ophthalmologist, Anterior Segment Depto.. clinica Barraquer, Bogota.
** Ophthalmology resident, Escuela Superior de Oftalmologia del Instituto Barraquer de América.
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FIGURE 1
Sketch of the 16 mm penetrating sclerokeratoplasty

MATERIAL AND METHODS

A total of 33 reconstructive penetrating sclerokeratoplasties were performed
in the eyes of 25 patients. The material used for the grafts was obtained from
donor eyes that had been rejected for keratoplasty, due to their poor condition.
Two of the patients of the group had bilateral surgery and 6 had a reoperation.
From the 27 eyes operated, 8 had had a penetrating keratoplasty and 18 had had
previous surgery of some kind. The average postoperative followup was 7
months (range: 1-27). The group was made up of 18 men and 7 women, whose
ages ranged from 1 to 71, for an average age of 23.

For the study, the patients were divided into two groups, depending on the
prognosis of ocular loss. The corresponding etiologic classification can be seen
in table 1. The first group included patients in whom the surgery was performed
to avoid imminent evisceration, due to perforation (sometimes with or following
infection) (table 2), and the second group included patients with serious
structural or functional sclerocorneal compromise, without immediate danger

of evisceration (staphyloma-leucoma) (table 3).
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16 mm PENETRATING SCLEROKERATOPLASTY

Table 1

16 mm PENETRATING SCLEROKERATOPLASTY
CLASSIFICATION BY GROUPS — 27 eyes

Group 1 Group 2 No. Cases

Imminent evisceration:

Post ulceration 2

Post burns 2
Staphyloma:
Post trauma |
Post ulceration 3
Post surgery |
Total leucoma:
Sclerocornea 1
Post surgery 8
Post ulceration 4
Post trauma 3
Steven Johnson 1
Post burns 1

Surgical technique

General anesthesia with etrane and miorelaxing agents, associated to
retrobulbar injection with marcaine.

Peritomy of 3609, associated to 4 radial incisions in conjunctiva, to leave
the anterior segment of the ocular globe well exposed . (Figs. 2, 3, 4).

Traction stitch in superior rectus. (Fig. 5).
An 18 mm flieringa ring is placed and fixed with 8 or more stitches. (Fig. 6).

A second 16 mm fliering ring is placed, well concentric with the
sclerocorneal limbus, and fixed with 2 stitches. (Fig. 7).

With a razor blade, the segment to be resected is delimited along the inner
edge of the ring, without reaching the uvea. (Fig. 8).

189



£1231ns 1s11) woij dnmo([o] [BI10] «

epwiooned
A1epuodas 1ed[e Aq uinq o1
Aq 1ed 11 A1epuodas J[3201eWID
ré d1 Jjo Aydony [ SOA -S9p yum rwojAyde1s 14
d71 uonezt
-ferpoynds
-Sap Yam
uonerddody «b BUIOONI| I S°A
dey}
reanounf{uod ay3 Jo
190[N uonsadip yyuym ‘ipedfe
I [Bau10) 11 Aq Ainfut paidsju] €
1010
4! 09/0¢ 1 S°A o10d1W pIjeIotisd [4
deyj esu10d pa1ddIn
0} AIepuodas uoljeloj
-13d jo 133uep Ym
Lz 0T/0T | sax  ewojAydels [gaui0) 1
ey S oot ot O T dowsdewes 00

NOILLVHIDSIAT 304 AIN00d SIAT -1 dN0dD
ALSVIdOLVIYANOUTTOS ONILVILINId ww 91

Z219v1




£1a3i1ns 3s11] wolj dumoj[o) [#I10] 4

01 Pa1ewossy 91 0%/ 0T I A
uoneradoay
rwoone[3d
YIid + uon A1epu0dasg
£l 00v/ 02 -03fa1 jye1D I1 + BWOONJ| [BI0L £
sueIqUIdW
uoneINSIAY 4TI Arepdng III ©°N
uoneiadoay] ad
did 1D
Aq uonoajut
[4 d71 pue 130[() I11 deyy 1sod
rwolAydels [eauio) ré
eidoAlquy  «£7 'd"1 ad EC)
uoneradoay
100N
[esuIod
ewnel)
r&é d1 1504 1Ko s I SAA BIUI0I0II]OS I
ey SO G e e oowsewey s

ALSV1dOLVEAN INILNOY YOA AINN STAT - T 4NOYD
ALSVIdOLVHANOYATIS ONILVYLINId W 91
£€91901



JUSWIAOW PUBH o«

SuUONIPUOd
100d ur 243 rwinel) o} A1e
4 d1 louop-YId [II S9A -puod3seuodons|[eioL 8
a8eyiioway sar1agins
aarsindxa asojewiodne[3nue
sisid ¥l saneradoald [II ON paeadar Aq ewodna] L
suonIpuod deyj feanounfuod
Jood ut Yim pajeas punom
% d1 343 10u0(g I S9A [eau10d uljeIdudd 9
SUONIIpuOd
100d ut 943
[4 d”1 louop - YId I S8 1[ed[e Aq uing S
uordodAy +
proloyo sdey
pajeruiay snotaaad 7 +
doisod 91 « WH did I S°A J3In [BLIIVEQOIN 14
(syyuows) . K3ojoyed A3ojoyieg Ksuared paases
SUIWWOD — gnmoyiog VA LID) Is[ndoenu] -suBll  -1g {3ojoyred sau10) 3

ALSVIdOLVYIX ANILNOY 04 AINN SIAY - T dNOAUD

ALSVIdOLVEINOYITOS ONILVILINAJ Wt 9§

€990




JUSWIAOW PUBH 4

K1o81ns 1s11j woly dnmoj[oj [B10] »

190N
[eI1A 01 A1epU0I3S
sisid € gieol I ON ewolAydeis uein €]
puom
uossed [eaUI0D I3)JE SALIFIns
WY SNOAIIA Py d1 ueIpLIIOIY III S°A [eI2A3S AQ BWIOONIT rd|
veieIed PYY 11 «WH d1d I
uoneiadoayy
eauIodo[e3ow +
rwopy ewoone[3 A1epuodas
AuojodAH 01 d1 I1 S9A + 1yead payyroedQ 11
(pooypiiyd> wouy)
« WH uoneINN YIm
eidoAlquy 9 1 SoA pwoona| Juldypy ol
uo13d3lal
yim yd pue
a8eyliowdy $a11931ns 3501
aarsindxa -ewoone[3nuue o) A1e
sistid I aaneiadoald [II ON -Ppuod3sewodny|[eloL 6
B

ALSVIdOLVYAN ANILNOY 04 AINN STAT - 7 dNO¥D
ALSVIdOLVEANO0YIATOS ONILVILINId W 91

£919v1



JUDWIAOW PUBH 4x

ewoy
SNOAINA S d1

14 » WH

sisid €

S ov/ 0t

sp|oJ
[eunay

did

ay 1eoL

dld

11

I

11

I

SIA

SOA

SIA

ON

Awo0199{nd3q
-e1] + Md snotaaxd
+uorisodxa Aq 13910

A1331ns

Y snolAdlg "ewnen
ysod sau1a3ins [BISAIS
1oy payoedo Nd

uosuyof UsAdlS

nedal

yum ewnell

01 Alepuod3s uotie
-19u3g9p snoaiedfe)

nedar yum
‘euinel) 03 A1epuodas
uondafal yum Nd

81

L1

91

Gl

sjudwIwo) Mm:—_;”“.”_—“.v_ ‘V 'A

K3otoyyed K3ojoyieg
NLID) 1snyosu|

Kdudred
—susl]

paAlas
-1d

{3ojoyied [BaUI0)

ALSVIdOLVYAN ANILNOY Y04 AINA S3IAT - T dNOYUD
ALSVIJOLVEINOYATOS ONILVELINAd wuw 9]

£ 914901




£1931ns [BIANE[IQ SNOUBHNWIS 4 px JUSUWISAOW PUBH % -K1281ns 1s11) woly dnmoijoJ [BI0L «

snwdelsiN
paAOWal jou A1231ns
winijayds touo( sno1aaid + jxodjjews
7T waned Aydoxye [eaulod 01 A1e
Jo shka moqdd | « WH ondQ [ S9A -Pu0d3s BaUI0d0[BFIN  x#€C
snwdeisiN
paaowdl (xodjrews [eau10d
jou WINIPY) 031 AIepuod
-ids 1ouog | « WH 1 S°A -39S ‘BaUIOJ0[B3IN xx%x(T
139[n
s1Iunal [el12108Qq 01 AI®
AreyuowSly ¢ d1 [ S9x -pu0d3s Yd [BIFAIS 1T
(erdoAlquy 130[N [elIA
61 aned 01 A1Bpu09d3s
Jo aka mo[ppd ¢ I S°A ‘ewoona| [BI0L xxx0T
(erdoAiquiy 4§ ++x WH did ad II S°A
190[N [BIIA
uoneradoay 01 AI1BpuU0I3s
gz @8y ¢ «x WH dard 111 ‘BWIOONI| [BIOL %61
sjuaWUWo)) M”:MMA_V__MM VA »uw_M__“«a ._Mu_”_uw_““.”m_ ,m.gm_”_ﬂ._hﬂ_ _.w“.“m i3ojoyjed [eauio) EYY |

ALSVIJOLVYAN ANILNOY 04 AINN SIAT - T dNOWD
ALSVIdOLVYANOYATIS ONILVILINIL wut 91
£91901



L
UIS A. RUIZ, M. D. - CARLOS SALDARRIAGA, M. D.

i GAVASSA
2

FIGURE 2
Peritomy of 360°.

GAVASSA
it
2

FIGURE 3

Four cardinal conjunctival incisions (4 mm)
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16 mm PENETRATING SCLEROKERATOPLASTY

FIGURE 4

Disection of conjunctiva and Tenon's capsule

GAVASSA
82

FIGURE 5

Superior rectus stitch with black 4-0 silk
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GAVASSA
2

FIGURE 6

Placement of 18 mm f lieringa ring and fixation with 6-8 black 7-0 stitches

” 4

GAVASSA
1

FIGURE 7
Placement of 16 mm fliering ring and fixation with 2 black 7-0 silk stitches
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16 mm PENETRATING SCLEROKERATOPLASTY

FIGURE 8

Scleral delimitation along inner edge of 16 mm ring, with blade
The 16 mm ring is removed and the incision is penetrated as far as the
suprachoroidal space, with the same knife, along 3 or 4 mm. (Fig. 9).

The incision is finished with straight scissors, sectioning the sclera radially
at the 360°. (Fig. 10).

The sclerocorneal cap is carefully disected. This surgical step demands
great care, especially on account of the frequent adherences caused by the
pathologic process. (Fig. 11).

If the lens is opaque, extracapsular lens extraction.
The lens remnants are aspirated.
Vitrectomy, if the eye was aphakic.

Eventual coreoplasty, whenever possible, or implantation of an

intraocular lens, if the conditions of the anterior segment of the uvea allov
it.
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GAVASSA
-7

FIGURE 9
Removal of 16 mm fliering ring. Sclerotomy of *+ 4 mm

GAvAsSA ‘
2 |

FIGURE 10
360" scleral cut with corneoscleral scissors
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16 mm PENETRATING SCLEROKERATOPLASTY

GAVASSA
82

FIGURE 11

Disection of cilliary body with spatula and vannas scissors. Performance of accessory
procedures, depending on the case

14. The sclerocorneal graft is placed and sutured with 16-20 radial nylon 10-0
stitches. (Figs. 12, 13).

15. Removal of the 18 mm ring. (Figs. 14, 15).
16. Replacement of the conjunctival flap. (Figs. 16, 17).

In addition to the 16 mm penetrating sclerokeratoplasty, the following
procedures were performed, when needed: vitrectomy (11), phacoextraction
(11), anterior synechiotomy (6), posterior synechiotomy (4), total iris resection

(2), iris suture (4), pupillary membrane extraction (3), total iris graft (1), choroir
€uture (1), IOL implant (1).

Postoperative control

During the postoperative period, three types of drugs were administered: a.
Immuno-suppresives (imuran), b. Steroids (triamcinolone), c. Inhibitors of
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FIGURE 12

Placement of the sclerocorneal graft

GAVALSA

FIGURE 13

Fixation with 16-20 radial nylon 10-0 stitches.
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FIGURE 14
Sectioning of the stitches of the external ring.

FIGURE 15

Removal of the external ring.
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FIGURE 16

Reposition and conjunctival suture with 8 black 7-0 stitches

FIGURE 17

Final result
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16 mm PENETRATING SCLEROKERATOPLASTY

carbonic anhydrase (acetazolamide or metazolamide), especially in the first
cases of the series and only for the first postoperative days.

RESULTS

The results obtained with the surgery —namely, to preserve the eye and to
restore the integrity of the anterior segment and vision— can be found intables 2
and 3, respectively.

The degree of corneal transparency was appointed a Roman number. Thus,
totally transparent corneas with a thickness of 0.60 mm or less were grouped as I,
corneas with moderate edema and a thickness of 0.60-0.80 mm were grouped as
11 and corneas with great edema and a thickness over 0.80 mm were grouped as
I11.

From the 4 eyes of the first group, 3 cases (75%) had transparency I and 1 case
(25%), which was reoperated, had transparency 111 in both operations (table 4).

Table 4
16 mm PENETRATING SCLEROKERATOPLASTY
COMPARISON OF TRANSPARENCY WITH V. A. - GROUP 1

Transparency Cases V. A, Associated pathology
I | 20/20
I 1 20/60
| | L.P. Optic. atrophy
11 1 L.P. Leucoma and removal
of epithelium

From the 23 eyes of the second group (5 which were reoperated), 18 were
preserved (79%). Nine of the these cases and transparency I, 5 had transparency
IT and 4 had transparency III (table 5). The other 5 eyes presented ptisis bulbi

(21%); of these, 3 had a total intraoperatory RD and 2 had expulsive
hemorrhage.

Postoperative complications

. The most.frequent postoperative complications were 10 epithelial
immunoreactions (EIR) (30%), (Fig. 18), 9 hyphemas (27%), 7 hypotonies
(21%), 2 corneal ulcers (6%), 2 graft rejections (6%) and 2 hypopions (6%).
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Tare 7

16 mm PENETRATING SCLEROKERATOPLASTY
COMPARISON OF TRANSPARENCY WITH V. A - GROLP 2

Transparency Cases V. Al Associated pathology
I 2 20 40
I 2 H.M* Amblyopia
| 1 H.M. After cataract
1 1 H.M. Optic atrophy
I 1 L.P. Retinal folds
I 1 L.P. RD
I 1 L.P. Pigmentary retinitis
11 2 H.M. EIR
I1 1 H.M. EIR + amblvopia’
I 1 H.M. Amblvopia?
11 1 L.P. Vitreous hematoma
111 3 H.M. Graft in poor conditions
III 1 H.M. Vitreous hematoma

Case 4. tahle 3

FIGURE 18
4. Epithelal immunoreaction
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16 mm PENETRATING SCLEROKERATOPLASTY

B. Same case, 3 days later

DISCUSSION

The results obtained with the 16 mm penetrating sclerokeratoplasties show
this is a feasible alternative for the preservation or restoration of the ocular
integrity. Moreover, if these results were possible even with the use of poor
quality donor material, such as the one used in our series, even better results are
to be expected with good donor material.

In the first group (eyes doomed for enucleation) the results are excellent, with
1009% eyes preserved (Figs. 19, 20). Besides, 75% ot them have a very

satisfactory transparency and very good visual acuity.

Bearing in mind that a large number of eyes from the second group would be
considered intractable, according to present surgical patterns, and that the
original problem was long standing and generally associated to great intraocular
problems, the 79% of cases in which the procedure produced an integral
restoration is a very important factor, (Fig. 21). Moreover, the corneal
transparency achieved in 77.7% of the preserved eyes should have permitted a
satisfactory visual acuity, were it not for the intraocular pathology associated.
On the other hand, taking into account the percentages of transparency
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FIGURE 19

Case 2. table 2 A. Perforated micotic ulcer. Front view.
B. Same case, side view
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16 mm PENETRATING SCLEROKERAT(

C. Same case. Cataract, 4 months after 16 mm penetrating
sclerokeratoplasty.

D. Same case, 3 months after removal of cataract through
the graft
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FIGURE 20

ed corneal ulcer.

Case |, table 2. A. Giant infect
er 16 mm penetrating scler

B. 27 months aft okeratoplasty
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16 mm PENETRATING SCLEROKERATOPLASTY

Case 3, table 3. A. Total leucoma + secondary glaucoma.
B. And C. 3 months after reoperation. See the IOL
implanted
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reached by the 5 patients that were reoperated (70% = 1, 20% =11, 20% = 111), a
reoperation can be attemped in the remaining 27.3% of the group, in order to
provided adequate transparency.

Worthy to be noted is the fact that the most frequent complication that
occurred in the two groups was epithelial immunoreaction (EIR) (30%), as

compared with only 6% of endothelial rejection.

L. Girard favors the routine use of a therapeutic contact lens, in spite of the
frequent epithelial complications reported in his patients. The fact that 70% of
our patients do not present this problem without the use of the lens and that the
only lens used caused a bacterial ulcer opens up room for thought.

Since the etiology of the EIR is not very clear, we are, trying the following
procedures to reduce or prevent it: a. The use of immunosuppresors, b.
Permanent occlusion until there is total epithelialization, c. Leaving the donor
epithelium (protecting it during surgery with Healon), d. Avoiding any
corneoconjunctival steps.
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16 mm PENETRATING SCLEROKERATOPLASTY

The other problem in our series was postoperative hypotony (21%), whi.cl-l we
believe may be due to poor scleral coaptation and a great postoperative cilliary
depresion or to the association of the procedure to a vitrectomy (42%). .We
believe the following steps will improve this condition: a. Trying to obtain a
perfect coaptation between the graft and the bed, through the use of the same
scleral trephine for both specimens and a better wound closure with additional
stitches, b. Reducing the surgical trauma caused on the cilliary body, c. When
necessary, the postoperative use of hypertensive substances and the use of
Healon in the vitreous chamber when performing a vitrectomy.

So far, name of the patients of the series has shown a high intraocular pressure
during the postoperative followup.

The advantages provided by 16 mm penetrating sclerokeratoplasties should
be taken into account when evaluating a patient in need of a corneal graft. There
are no endothelial wounds or stromal exposure (frequent causes of rejection).
The absence of corneal sutures avoids neovascularization and prevents the
resulting astigmatism and the trauma caused by the removal of the stitches.
Moreover, the sclera acts like a barrier between the host and donor, reducing
even more the possibility of rejection.

Our belief is that with the necessary improvements, this procedure will yield
results that could turn it into a routine technique.
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