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postkeratoplasty astigmatism
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Introduction
original technique provided for symmetric 90“
incisions made at wound level. The majority of

in 1977 Troutman proposed “relaxing in-
cisions" as a technique to relax intrastromal or
cicatricial tensions producing a steepening effect

authors reported cases of incisions made in the
wound or inside the graft (l1,lZ,i5,l4,l5,l(i),
sometimes with Ruiz's trapezoidal incisions.

Results are extremely variable and a compa-
(1‘Zi5)' Troutmanls Qrigimltechnique provided for raison is impossible due to procedure (17) and
symmetric arcuate 60° - 90° incisions, centred in
the steepest meridian and placed in the wound. follow-up variability. The mean correction with

simple incisions, either arcuate, transverse or
trapezoidal, ranges between 5 to 8 diopters. In our

Th‘ ' ' lt h ' ' - . . . t ‘ . t . .

. . '5. ongma 8? mq.ue undeW.~cn.t.5Ome mo opinion, with the technique ofthe incision in the
difications regarding either the incision shape, - - ,_wound it is not easy to determine the right incision

dcpth O.r1OGmOn' Run‘ Suggeétcd [0 perform “S depth due to both the variation in the scar
trapezoidal keratotomy also in postkeratoplast -

astigmatism and various surgeons (4,5) tried thisY
thickness and the difficulty in obtaining precise
pachymetric readings because of the different

‘cchmque’ bu‘ '5 was Commonly held [hm the echoes deriving from acoustic trans_mission
procedure was powerful but with poor pre-
dictability (6,7). Lindstrom (8) proposed transverse

irregularities.

incisions performed in the wound or in the graft.

Both computerized and fluorescein kerato- M3[eri3l and Methods
scopics have offered data on either the symmetry
or the asymmetry of the steepest meridian or On these rounds, micro erforations are a likely
sector. For this reason, Troutman's “relaxing in- g ‘ P

complication so that some surgeons prefer to use
cisions" have become "selective" in relation to the d la _h I‘ t.

[ypc of deformation (9Y10)_ a bent insulin needle for a gra ua etac mcn o
the graft of the patient s cornea down to almost

A second modication of the procedure is linked the Dcscmctys mcmbmnc
to incision depth. Troutman suggested an incision '

depth of 80 - 90%. Lindstrom increased incision W5 ¢XP@YimCm¢d ‘hi5 [9Chm¢lU@ 1" 8 (11565 W_“h

depth with successive redeepenings during the disappointing results in terms of both correction

same surgical intervention, or in the following days and predictability, and in all cases secondary

when at check-up the correcting effect appears surgery was necessary. Yet, it should be kept in

insufficient (g)_ mind that this site is adequate only when a scar
retracting at the junction level is evident.

“Relaxing incisions" also change in relation to
their site- in the graft the wound or else outside AP?" fY0mlh15 Procedure» ‘he C35“ of Ycuxlng

'ncisions o erated by the Authors were 75, of
the graft in the patient's cornea? Troutman's 1 P

Author's address:

which 5 had incisions iri-the wound, 2 in the graft,
while all the other cases had incisions in the host

Prol. Umberto Merlin Via de Polzer 32 45100 Rovigo - Italy Cornea 1n this 561135 of 68 cases, 50 underwent4 
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simple relaxing incisions and 18 with compression asymmetric incisions.
sutures.

Table 1
We prefer to perform relaxing incisions in the Type 0' maxing incisions in 68 cases

patient’s cornea ab'o‘ut 0.2 - 0.5 mm close to the
wound. Because of the yielding tissue, in kera- Type 3YmmelYiC A$Ymm91l'i¢ |$0|8l6d
toconus the incision produces a remarkable Number 25 34 9
corneal effect, so that it is possible to correct high
astigmatism even with incisions placed at about35 or 425 mm from thc Ccmm -1-hisis due to the These data show the morphological irregularity
fact that most grafts for keratoconus have a of these corneas and how kcrmoscopy helps indiameter of 75 85 mm correcting those forms of astigmatisms that are

otherwise impossible to correct in a precise
If doubled, this distance from the centre equals manner" In_C'S1On wldth 15 a_1sO_s_uggc5ted by ‘he

the so-called Optical Zone. If performed for con- k¢Y3t05C0PlC map With a variability of 40° to 9Q°.
genital astigmatism, arcuate incisions would F“ f*r_‘y C35?’ the Charactcnsuc Qf th§S_c relaxmg
produce an extremely limited effect (about 1 to mclslofls 1165 In their poor predictability.
1.5 Dpts.), while in astigmatism following trasplant
for keratoconus, it is possible to obtain corrections
UP KO 8-9 DPI$- Results
We feel that this difference is related to the

keratoconic tissue, which shows a greater ten- The results of simple wound opening is shown
dency to bulge even if the incision is made farther in Table 2.
from the centre. These incisions often show a
dehiscence with epithelialization of the incision, Tbl 2
which, however’ docs not imel-f¢;¢ with vision Results ol astigmatism correction alter lteratoplasty
due to its peripheral location. Moreover, being the bY "’°""d °P°"i"9 '" 3 "595
thickness of the patient’s cornea more regular than

CORRECTIONthat of the wound, it is possible to obtain
. . . AVERAGE 1,14pachymetric readings and, consequently, to 3d]US[

MAXIMUM 375incision depth. We set the diamond tip at about MINIMUM _6'vo0
0.04 - 0.05 below the lowest pachymetric reading.

ST. DEV. 3,35

2; 8
. g y ~ Pp. . revealed its extremely poor efficacy, but it alsofcient, we prefer to widen the incision, de- - -

. . . . . underlined the risk that over a certain limit,
pending on kcmtoscoplc Indications‘ Kcratoscopy difcult to assess the wound may bulge and cause
' 1 df ' l l ' ‘ 'isasouse oraco . . . ."ca Surglca P annmg In terms an incontrollable overcorrection In one case with
of memo‘? 5"c,an_d_w1‘§kh' Somcumes we P?" an overcorrection up to l4 Diopters a secondfo . . .rmcd a Smglc mclslon m only Om sector’ Whllc suture was necessary. Conversely, an indication
iqagéhcr msmnccs asymmcmc mcisions were for this technique may be the correction of low

' astigmatism causing aniseiconia and problems in
From wh Eh b .d . h. . . binocular vision. In all other cases, relaxingas

. 3 Cc“ S2.“ ’m.[ ls scnes an Ind?‘ incisions should be performed with a diamondregarding the type of astigmatism, and perhaps its knife
pathogenesis too, may be derived also from the
number of procedures performed with either The other cases were operated either with re-
symmetric or asymmetric incisions. Table 1 laxing incisions performed out the graft or together
indicates the number of either symmetric or with compression sutures.



T8519 3 Table 5
Results on cases oi pea-lieratoplasty astigmatism Corrective results ol1B cases operated with relaxing
°°"0=11°" "'9' QIIIPIO "WIN id M9“ "16 incisions outside the graft combined with either

9"“ 0" 'b‘°'"" "°""°"'°"I° "'"°") symmetric or asymmetric compressive stitches

PREOP POSTOP CORRECTION

AVERAGE 7-7‘ 13‘ 54° PREOP POSTOP |CORRECTlON
MAXIMUM 14.00 6.00 10.00
MINIMUM

AVERAGE 9.46 3.1 6.38
3.5 0.25 1.25 MAXIMUM

ST. DEV.. 1.95 | 1.26 2.03
12.25

.0‘
‘"10

10
MINIMUM

9'
U1

o

2

ST.DEV. 1.74

_-

U!
_s

2,1

The fO11Qw_up of mean 32_1Q months, with from the series of patients operated with only
range from 6333 [O 247‘ relaxing incisions shows how adding compressive

stitches to relaxing incisions increases the average
After a few cases, which grew into over- 65¢“ °"1Y bl’ 0"“ one diOP[@F-

correction at one month postoperatively and had
[O [)6 f¢5u[ufcd’ w¢ now prefer to pform H3. In some of the first cases. one compressive stitch
rrower incisions and to increase their depth after “'95 QPPHBG in each 5¢Cl0f- 50 [ml Om Can 108153“
one or two weeks if the patient is und¢r¢Orrcc[ed_ think that greater number of compressive stitches
In Table 4, the number of secondary surgeries would have yielded a greater effect as indeed we
indicates the poor predictability of the procedure have 58¢" in [115 5Ub5¢q‘~1em C3565
in these cases.

The technique of combining compressive
Table 4 stitches to relaxing incisions is extremely" useful

um“ Qnd 5gm incision dehiscenses to modulate successively the corrective effect by
in 50 cases oi stitchless relaxing incisions selective removal. Once the desidered correction

is obtained. following the removal of one or two
Undercorrected Overoorrected Total stitches. the others are left in situ up to even 8 e

42 3 50 10 months so as to allow the relaxing incision to
heal in the desired fashion.

In 7 out of 8 overcorrected cases it was
"@C¢553l'Y [0 QPPIY m°T@ 5[i[Ch°5 du ‘O i"¢i5i°n In conclusion. if planned. non perforating
d¢hi5C¢"C¢- ind 0nlY 1 C356 “'35 Corrected Wm‘ incisions-out the graft. either single or double.
two more small incisions in the 90° meridian. We S\'mme[riC or asymmeu-icfmay gram 3 good CO.

d¢¢m Pl'@f¢Y3bl¢ I0 Pcrform 5<?C°nd31'Y 5UF8¢\'Y for rrection in cases up to 8 diopters. although with
0"¢l'C0"@Cli0n DY Widening ‘he "T151095 O‘ @156 an evident sectorial depression the correction
with new incisions rather than suturing dehiscent Coma bc grmm.‘ when Q gr-Cater comxnon i5

iCi5i01'15 $iI1¢¢ the f0l'm¢l' Pi0¢¢duF¢ 8Y1m5 bcu necessary. the so-called “compressive stitches"
results. Another reason for this is that, incising the Should b¢ appiii
patient's cornea and dealing mostly with
k@\’3l0¢°"'15» thc m°rPh°108i¢11 5[3bi1i73li01'1 I5 To sum up. we perform only relaxing incisions
$l0W¢f, and the F1111 C0l'1'¢CliI18 eff?“ m3?’ 5h°“"' with astigmatism below 8 diopters. while we apply
even after One mOmh- compressive stitches in the orthogonal meridian

with an astigmatism exceeding that value. Thus.
Th‘? C°"¢¢lin8 1'¢5"1‘5 Qf ‘he 5‘-"I85 with we feel that separate compressive stitches used

compression sutures is shown is Table 5. after the plastic phase may be given only by using
nonelastic and non-degradable thread that is not

A comparaison with the mean results obtained so thin as to cut the tissue.
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The visual results of the two series of patients Besides, this procedure is atraumatic for the graft
- incisions alone and incisions combined with since it is performed outside the wound. The only
compressive stitches - show that the two contraindication is a neovascularised host cornea.
techniques not only reduced the amount of
astigmatism, but also.improved its regularity in the
(>8 cases. References
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