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Frown scleral incision without phacoemulcification
(Sutured and unsutured technique)
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Abstract: Objective: To assess prospectively the
reduction of post operative astigmatism with the
frown incision (chord length 5-5.5 mm) which is
mostly located in the astigmatism neutral area.
Study design: Prospective study of surgical tech-
nique and postoperative results concerning ind-
uced astigmatism with a minimum follow-up time
of 4 months, maximum of 11 months and a mean
5,46 months. Setting: Department of Ophthaimolo-
gy Hippokration Thessaloniki General Hospital,
Thessaloniki Greece. Patients: 238 patients with
relatively soft cataracts were randomly assigned in
two groups (155 patients sutured group, 83 pa-
tients unsutured group) and underwent extracaps-
ular cataract extraction with the frown incision te-

INTRODUCTION

Despite the enormous progress that has be-
en achieved in the field of cataract surgery, con-
trol of postoperative astigmatism still remains a
problem. Reduction in induced astigmatism has
been not only a major goal of current cataract
surgery but also one of the “sine qua non” fac-
tors for rapid visual rehabilitation. Incision size,
location, configuration and closure technique
may have a profound effect on induced postope-
rative astigmatism'.

Armeniades and co-authors? in their finite
element analysis found that of the three incision
variables studied, incision length had the grea-
test effect on compromising the structural inte-
grity of the globe. Gills and Sanders? came to the
conclusion that corneal astigmatism is directly
proportional to the cube of the incision length..
Phacoemulsification allows the removal of cata-
racts through a 3 mm incision, but this is not the
case with conventional extracapsular cataract ex-

chnique from March 1994 to September 1994.
Main outcome measures: Early and late postope-
rative astigmatism. Results: The mean induced as-
tigmatic change in dioptres was: 0.47, 0.35, 0.27,
0.22 (1st day, 10th day, 1st month, 3rd month) in
the sutured group, whereas the corresponding fig-
ures in the unsutured group were: 0.73 (p < 0.01),
0.54 (p < 0.01), 0.42 (p < 0.05), 0.35 (p < 0.05)
respectively. Conclusions: The small scleral (5-5.5
mm) frown incision is easy to perform, causes a
significant reduction of early and late postoperati-
ve astigmatism and the sutured technique gives
better results than the unsutured one.
Innokpateia 1997, 1: 200-205.

traction (E.C.C.E.). Regarding the incision loca-
tion and shape, P. Koch* described the incisional
funnel where the incisions made should be astig-
matism neutral and Singer® developed the frown
incision which is completely confined within
Koch’s? incisional funnel. Closure technique is
another important factor implicated in induced
astigmatic error and there are many studies on
the closure method and sutureless technique®!'?.
After having performed the straight small scleral
incision for more than four years, we have deci-
ded to begin performing Singer’s’ frown incision
without phacoemulcification, since this type of
incision is confined within an area which is con- -
sidered to be astigmatism neutral. We report on
this technique and on the results of our cases.

PATIENTS - METHODS

Our series included 238 cataract operations performed
at the Department of Ophthalmology, Hippokration Thessa-
loniki General Hospital from March 1994 to September
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1994, The age of the patients ranged from 57-73 years {mean:
68.13 years) and there were 107 males and 131 females. The
follow-up time ranged from 4 to |1 months (mean: 5.47 mo-
nths).

Preoperative examination included: visual acuity meas-
urement, biomicroscopy, intraocular pressure measurement
(applanation tonometry). keratometry (Haag-Streit. Javal-
Schiotz keratometer). ophthalmoscopy. biometry (Tomey
A/B Scan Al-510, SRK/T). Cataract type was grouped as
nuclear. posterior subcapsular or as a combination of both
types. Patients with mature hard cataract with presumed
hard large nucleus were excluded from the study and so were
those in whom major intraoperative complications. such as
complcte posterior capsule absence with vitreous loss, made
a normal postcrior chamber [.O.L. implantation impossible.

The surgical technique was a shight modification of
Blumenthal's>0 technique using the Singer’s® frown incision.
A fornix based conjuctival flap was prepared and minimal
cautery was performed for hemostasis. After having marked
with caliper a 5-5.5 mm chord length, a half thickness curved

scleral incision was performed with an Alcon 15 degree oph- .

thalmic knife (Alcon 806592150). The ends of the incision
were at a distance of 3 mm from the anterior vascular arca-
des and its most anterior point was |.5-2 mm from the afore
mentioned arcades. This initial incision was mainly placed
within Koch’s# incisional funnel (Fig. 1 depicts the frown in-
cision). A lamellar scleral dissection was performed with an
Alcon bevel-up crescent knife (Alcon 8065940002) and was
carried forward until the knife tip could be seen into clecar
cornca (1-1.5 mm). At this point two small side-port corneal
incisions were made with the Alecon (5 degree ophthalmic
knife, onc at 8 or 4 o'clock position depending on the right or
left eyc. which was used for the anterior chamber maintainer
insertion, and a second incision at approximately 10 o’clock
posttion regardless of the right or left eye, which was used for
different intraoperative manipulations (viscoclastic filling
and removal, cortex aspiration. 1.O.L. adjustment). The
anterior chamber was entcered with an Alcon Ophthamic 3.2
mm angled knifc (Alcon 8065923261) which was angled dra-

1 mm

“~ 3 mm

— 5-55 MM -—

chord length

Figure 1

matically downward, thas creating an incision almost parallel
to the iris. Following anterior capsulotomy (circular of can-
opencr), nucleus hydrodissection and hydrodelination. the
nucleus extraction was made with an irrigating vectis throu-
gh the scleral tunncl. After residual cortex removal an onc
piecc biconvex 5.5-6 mm optic diameter posterior chamber
polymethylmethacrylate (PMMA) 1.O.L. (Domilens Centra
55B, Alcon LX90BD. Dr. Schmidt MF 2125) was into the
capsular bag implanted with a Kellman-McPherson forceps.
Viscoelastics were used during anterior capsulotomy and
[.O.L. implantation.

Regarding wound closurc patients were randomly assig-
ned in two groups. In the first group (1355 cves). the incision
was closed with an X-shaped suture (Alcon polypropylene
10-0. blue monofilament 306401) and the knot was buried
within the incision. In the second group (83 eyes) the inci-
sion was left without sutures, after a careful testing for water-
tightness with a microsponge (Alcon microsponge NDC
8065-1000-02) and with the anterior chamber maintainer
open. No attempt was made to alter the preoperative astig-
matism. Keratometry readings were taken prcoperatively
and postoperatively at onc day. ten days, and at one and th-
reec months. The simple substraction method without regard
to axis was used for calculating cylinder change. Additional-
ly. intraocular pressure was measured onc day prior to and
onc day after surgery to determine changes in introacular
pressure as indications of wound lcakage.

A prior series of 122 eves that had a straight 6-6.5 mm
scleral incision with an X-shaped suture was retrospectively
reviewed and compared with the sutured frown incision
group.

RESULTS

Table 1 shows the mean induced astigmatic
change (dioptres), the standard deviation and
p-values for both groups with the simple sub-
straction method (without regard to axis). The
sutured group had statistically significantly less
induced astigmatism the first postoperative day
and after ten days (p << 0.01). A smaller differen-
ce was present at one and three months (p <
0.05).

Table 2 shows the mean induced astigmatic

Table 1. Mean induced astigmatism change for 5-5.5
mm frown incision (sutured and unsutured group). Sim-
ple substraction method

Sutured group Unsutured proup

Interval (155 patients) (83 patients) p

| day 0.47+0.46 0.73+0.62 <0.01
10 days 0.35+0.39 0.54+0.51 <0.01
1 month 0.27+0.35 0.42+0.47 <0.05
3 months 0.22+0.32 0.35+0.44 <0.05

Results expressed as mean + standard deviation in dioptres.
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Table 2. Mean induced astigmatism for frown incision
and for straight incision. Simple substraction method

Frown incision  Straght incision

Interval (155 patients) (122 patients) p

| day 0.47+0.46 1.33+£0.97 <0.001
10 days 0.35;0,39 0,88+0.71 <0.001
| month 0,27+0.35 0.72+0,61 <0.001
3 months 0.22+0.32 0.58+0,52 <0.001

Results expressed as mean = standard deviation in dioptres.

change (dioptres) the standard deviation and
p-values with the simple substraction method
(without regard to axis) for our sutured frown in-
cision group and for a prior group of ours of 122
eyes that had a straight 6-6.5 mm scleral incision
with an X-shaped suture. The frown incision su-
tured group had statistically significantly less in-
duced astigmatism during all follow-up time (p
< 0,001).

Table 3 and figure 2 show the shift toward
against the rule astigmatims in the sutured
group.

Table 4 show the same shift in the self-
sealing group. This shift mainly occurred in the
sutured group.

A small reduction in IOP was recorded on
the first postoperative day. There were no cases
with shallow anterior chamber, wound leakage
or hypotony observed. No cases developed filtra-
tion blebs, hyphema or postoperative endopht-
halmitis. The cataract type was classified as
combination of nuclear and posterior subcapsu-
lar in 126 eyes (52.94%), only nuclear in 41 eyes
(17,22%) and only posterior subcapsular in 91
eyes (29,83%). While preparing the scleral tunnel

Table 3. Astigmatism shift in the sutured group

the surgeon inadvertedly entered the anterior
chamber in 7 eyes (2,94%). This happened be-
cause of a deep dissection and excessive force ex-
erted by the bevel-up crescent knife. All these
eyes were sutured. Anterior capsulotomy was cir-
cular in 187 eyes (78,57%) and can-opener in 51
eyes (21.42%).

DISCUSSION

Wound construction in cataract surgery may
vary in incision size, location, configuration and
closure technique. We still perform conventional
extracapsular cataract extraction (E.C.C.E.) at
our Department given the lack of phacoemulsifi-
cation unit and that of appropriate experience.
P. Koch’s* description of the astigmatism neu-
tral incisional funnel and Singer’s® frown inci-
sion within that funnel urged us to begin perfor-
ming conventional E.C.C.E. with a 5-5.5 mm
frown incision.

The incisional funnel is an imaginary pair of
curved lines which diverge outwards from the
limbus and incisions made within it will be astig-
matism neutral. Singer> resembled the frown in-
cision with a suspension bridge where the inci-
sion’s broad surface area is available for healing
and its relationship to the incisional funnel may
provide long term refractive stability.

Some difficulties may arise during nucleus
extraction due to the relative short length of the
incision. The nucleus is practically entrapped
within the scleral tunnel where the hydrostatic
pressure from the anterior chamber maintainer
plus the mechanical pressure exerted by the irri-
gating vectis pull it out. This manipulation may
result to soft nucleus fracturing within the tunnel

Group I (155 sutured cases)

Interval Astigmatism shift
With -the- rule Against the rule Oblique No astigmatism
Ist day 84 (54,19%) 25 (16,13%) 17 (10,97%) 29 (18,71%)
10th day 32 (20,64%) 78 (50,33%) 14 (9,03%) 31 (20%)
Ist month 28 (18,07%) 82 (52,9%) 14 (9,03%) 31 (20%)
3rd month 23 (14,84%) 88 (56,78%) 10 (6,45%) 34 (21,93%)

Number of cases and percentage.
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Table 4. Astigmatism shift in the unsutured group

Group II (83 sutured cases)

Interval Astigmatism shift
With -the- rule Against the rule Obligque No astigmatism
Ist day 15 (18,07%) 47 (56,63%) 10 (12,05%) 11 (13,25%)
10th day 12 (14,46%) 50 (60,24%) 8 (9,64%) 13 (15,66%)
Ist month 9 (10,84%) 52 (62,65%) 7 (8,43%) 15 (18,08%)
3rd month 6 (7,23%) 52 (62,65%) 7 (8,43%) 18 (21,69%)

Number of cases and percentage.

and the smaller preces of the nucleus as well as
those of the remaining epinucleus may easily co-
me out from the anterior chamber. The elasticity
of the sclera allows the 5,5-6 mm PMMA IOL to
be inserted through a 5-5.5 mm entry?!,

Our results concerning induced postoperati-
ve astigmatism were satisfactory enough and un-
doubtedly better than those obtained with the
straight scleral incision which had a 6-6.5 mm
length and was mostly located out of the incisio-
nal funnel. The sutured group had statistically si-
gnificantly less induced astigmatism than the su-
tureless group at one day and ten days after sur-
gery (p < 0.01). This difference was lessened at
one and three months after surgery (p < 0.05). A
statistically significant difference was observed
between our sutured frown incision group and a
prior series of ours with straight small scleral in-
cision (p < 0.001). Unfortunately we have used
the simple substraction method which disregards
axis change, is the least precise and gives the

least amount of astigmatic change. By the 10th
postoperative day, there was an early against-
the-rule astigmatism shift which is in agreement
with other studies®!61%-22 The self sealing group
had a high initial against-the-rule astigmatism
rate, which is attributed to an inherent wound
gaping which leads to flattening in the meridian
perpendicular to the incision, resulting in
against-the-rule astigmatism rate. which is attri-
buted to an inherent wound gaping which leads
to flattening in the meridian perpendicular to
the incision. resulting in against-the-rule astig-
matism?>*23,

Intraocular pressure virtually remained un-
changed on the first postoperative day compared
with that on the day before surgery. Nucleus ex-
traction of posterior subcapsular cataracts was
easier than that of nuclear cataracts. Anterior
capsulotomy type had no remarkable effect on
the final outcome.

Radial sutures generally induce an initial
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with-the-rule astigmatism2*?*, Shepherd’s'8 hori-
zontal mattress suture, Fine’s!? infinity suture
and Masket’s” horizontal anchor suture have
further reduced the initial with-the-rule astigma-
tism for incisions ranging from 4-7 mm in
length.

Self-sealing incisions have been reported on
by many authors'#810.17.26-30 Advantages attribu-
table to sutureless incision may include: rapid
visual rehabilitation, return to preoperative
astigmatism®, surgical time saving, reduction of
corneal tissue distortion'', no postoperative hy-
phemas'*!3 no irritation or discomfort from ex-
posed sutures'“. Buzard and Shearing'’ found no
statistical difference between horizontal suture
groups and no-suture groups regarding induced
astigmatism, although they did not expect any
induced astigmatism with the no-suture techni-
que. Masket>® reported that the astigmatic beha-
vior of sutured and unsutured 4.0 mm corneosc-
leral tunnel incisions were quite similar, based
on his results at one year after surgery. Sinkey
and Stoppel?! performed a 6 mm no-stitch frown
incision with phacoemulsification and reported
mean induced keratometric cylinder of 0.32
dioptres (D) at one day, 0.37 D et one week, 0.16
D at one month and 0.15 D at three months.
These results are close to ours of the sutured
group, but better than ours of the self-sealing
group.

In conlusion we might say that a small 5-5.5
mm frown incision is easy to perform, is suitable
only for relatively soft cataracts, results to less
induced astigmatism than the scleral straight in-
cision and may be left unsutured after a careful
watertightness testing without any serious com-
plications. If any suspicion of wound leakage ari-
ses, then the incision must be sutured.

NEPIAHWH

Tpaividnce N, Xakxiac I, ABpauidne Z. H xaunuin
T0UR XWPic akoOpuyia (TeXviK HE PAUUATA KOt
xwpic pappara). Hippokratia 1997, 1: 200-205.

ZKOTIOC NG £pYACIAC PAG €ival va EKTIURCOUUE
MPOONTIKA TNV €AATIWON TOU HETEYXEIPNTIKOU
ACTIYHATIOUOU PE TNV KAUTUAN TOuT (UAKOG Xopdng
5-5.5 ylA\.) n omoia PBpioketal Kupinwg otnv
eAelBepn and acTiypatiopd meploxn. Awakdoiol
TPIAVTIA OKTI® acBeveiC He OXETIKA HAAAKOUG
KOTApPAKTEG Katavounenkav Tuxaia oe 300 opAdEG
(115 aoBeveic omv opdda pe pappara kar 83

acBeveic oV opada Xwpi¢ PAPMATA) KAl XEl-
poupynbnkav pe tnv eEwneppakikn peEBosSo Kau
MV KAUMUAN Toun. H péon actiyuatkn alAloiwon
oe Blontpiec fitav 0,47, 0,35, 0,27, 0,22 (Mpwn
pépa, Bexdtn PEPQ, MPWIOG MAVAG, TPITOG MAVAG)
omv opada pe pApHATA, €v@ TA avTioTolXd
gupnuata oty opada xwpic papparta frav 0,73,
0,54, 0,42, 0,35 avrictoixa. (H Swagopa RAtTaV
OTATIOTIKA ONUavIikh o OAeg TIC mepInT®oelg). H
MIKPT) OKANPIKN KAunUAn topn (5-5,5 XIA.) dievepy-
eital eUKoAa NpokaAei HeyAAn EAATTWON 10600 TOU
TP®IUOU OGO Kal TOU OWIHOU QCTIYHATIOHOU Kai N
TEXVIKN LE ouppa@n divel kaAutepa anoteAéopata
and ekeivn xwpig ocuppapn.
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