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Abstract

Purpose: To determine the incidence of difficulty in insert-
ing a 25- and 23-gauge trocar cannula (DITC) during 25- or
23-gauge micro-incision vitrectomy surgery (MIVS). Meth-
ods: Retrospective, consecutive, interventional case series
performed bya single surgeon at a single centre. We defined
a DITC as the condition where at least 1 trocar cannula could
not be inserted into the vitreous at the beginning of MIVS.
The incidence of DITC was calculated from 1,525 eyes, and
the pre-operative demographics of the DITC cases were
compared to those of the non-DITC cases. Results: The inci-
dence of DITCfor all cases was 0.6% (9 of 1,525 eyes). Overall,
there were 242 eyes with a retinal detachment (RD),
and 8 of the 9 eyes with DITC had an RD with an incidence
of 3.3% (8 of 242 RD eyes). Seven of these 8 eyes had a total
RD, 4 also had a choroidal detachment, 4 eyes were also
myopic (>-8.0 dpt, high myopia), and 6 of the 8 eyes were
hypotonic (<8 mm Hg). The DITC cases had larger RDs
(p < 0.0001), a higher incidence of choroidal detachment

(p < 0.0001), higher myopia (p = 0.0204) and hypotony (p =
0.0003) than the non-DITC eyes with an RD. Conclusions: A
large RD, a choroidal detachment, high myopia and hypoto-
ny are significant risk factors for DITC. We recommend that
MIVS should be performed cautiously for eyes with these

risk factors. Copyright © 2011 S. Karger AG, Basel

Introduction

Twenty-five- and 23-gauge micro-incision vitrectomy
surgery (MIVS) were first reported in 2002 and 2005, re-
spectively. These techniques have become commonly
used throughout the world [1-5]. The indications for
MIVS for different kinds of vitreoretinal diseases includ-
ing primary rhegmatogenous retinal detachment (RD)
have increased [1, 6, 7].

This paper was partially presented at the Annual Meeting of the Jap-
anese Retina and Vitreous Society, Nagoya, December 2009.
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Fig. 1. Intra-operative photograph of an eye with a rhegmatoge-
nous RD which had DITC, i.e. the trocar cannula could not be
inserted into the vitreous during 23-gauge MIVS. a The infusion
cannula could not be inserted into the vitreous. b Vitreous gel is
partially leaking into the infusion cannula which is incompletely
inserted. ¢ The gel was removed with the vitreous cutter, and the
pars plana region was gently compressed. d The infusion cannula
is completely inserted into the vitreous after counter assistance.
This technique of counter assistance was performed for DITC.

There are three disadvantages of MIVS. First, thereare
cases where it is difficult to insert the 23- or 25-gauge
microcannula [8]. Second, both the 23- and 25-gauge in-
struments can be jammed in the cannula by vitreal haem-
orrhage [9, 10]. And third, the 25-gauge soft-tip needle is
unable to completely remove fluid during air-fluid ex-
change because the needle cannot reach the back of an
elongated globe in highly myopic eyes [11]. The second
and third problems are relatively easy to overcome from
the pre-operative findings, and eyes with these properties
can undergo conventional 20-gauge pars plana vitrecto-
my (PPV).

However, the cause for the difficulty in inserting the
trocar cannula (DITC) into the vitreous has not been de-
termined, and determining its cause is difficult because
it is encountered only intra-operatively during MIVS but
at a very low frequency. At present, it cannot be predicted
by the pre-operative demographics which eyes will have
DITC.

Thus, the purpose of this study was to determine the
incidence of eyes in which DITC is encountered during
MIVS, and to determine the pre-operative characteristics
of eyes that are associated with this problem.

Difficulty in Inserting Trocar Cannula
during MIVS
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Patients and Methods

Subjects

We reviewed the medical records of 1,525 consecutive eyes
that had undergone PPV with either a 25- or a 23-gauge trocar
cannula system (table 1; Alcon Laboratories, Fort Worth, Tex.,
USA). Only eyes that had undergone MIVS performed by a single
surgeon (H.K.) at the Surgical Retina Clinic of the Tohoku Uni-
versity Hospital from May 2006 to November 2009 were included.
Eyes that had undergone 20-gauge PPV for complex vitreoretinal
disease such as severe proliferative vitreoretinopathy and severe
proliferative diabetic retinopathy were excluded.

After the purpose and procedures of the operation had been
explained, an informed consent was obtained from all patients.
The procedures used conformed to the tenets of the Declaration
of Helsinki and this study was approved by the Review Board of
the School of Medicine, Tohoku University.

Surgical Procedures

All surgeries were performed under retrobulbar anaesthe-
sia using the oblique sclerotomy technique with the Accurus Vit-
rectomy System (Alcon Laboratories) [12]. The choice between 25-
and 23-gauge MIVS was made by the surgeon (H.K.) based on the
clinical findings of the eye. First, an infusion cannula was inserted
through the inferotemporal sclera followed by the insertion of 2
cannulas through superotemporal and superonasal sites. The exact
surgical procedures varied according to the type of retinal disease.

We defined a DITC as the condition where at least 1 trocar
cannula could not be inserted into the vitreous at the beginning
of MIVS.

Pre-Operative Measurements in Patients with RD

To determine the pre-operative factors that were associated
with an intra-operative DITC, the intra-ocular pressure (IOP),
refractive error, size of the RD and the presence of a choroidal
detachment were investigated in patients with an RD. The IOP
was measured with a non-contact tonometer or a Goldmann ap-
planation tonometer, and the refractive error (diopters) was de-
termined with an autorefractometer (Tonoref RKT-7700 or ARK-
700; Nidek). The extent of the RD was graded from 1 to 4 accord-
ing to the number of quadrants it covered. The presence of a
pre-operative choroidal detachment was also recorded.

Technique of Counter Assistance for Eyes with DITC

We define the ‘technique of counter assistance’ as vitrector-
assisted perforation of the pars plana. The vitreal cutter was rela-
tively easy to insert into the vitreous through the superior site
because the cutter was much longer than the infusion cannula.
However, when the infusion cannula could not be inserted into
the vitreous, i.e. in cases of DITC, the insertion was made possible
by inserting the cannula using the vitreal cutter from the supe-
rior nasal side (fig. 1a). During this procedure, vitreous gel was
leaking into the partially inserted infusion cannula (fig. 1b). The
extra gel was cut and removed by the vitreous cutter, and the head
of the cutter was gently pressed against the pars plana region that
had been perforated by the infusion cannula from the outside of
the eye (fig. 1c). Then, the infusion cannula was inserted into the
vitreous and fixed (fig. 1d). In cases of DITC, we first tried the
technique of counter assistance, and next converted to 20-gauge
PPV if the technique was not successful.
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Table 1. Incidence of DITC in 25- and 23-gauge MIVS

Surgical - Incidence of DITC Age, years Disease and number of eyes
procedure ; B ~ o s
25-Gauge 5/1,294 (0.4%)* 4-93 proliferative diabetic retinopathy (237, 18.3%)°
MIVS (mean 62.6 £ 13.7)® epiretinal membrane (371, 28.7%)
(n=1,294) macular hole (153, 11.8%)
RD (154, 11.9%)
vitreous haemorrhage and opacity (76, 5.9%)
proliferative vitreoretinopathy (56, 4.3%)
macular oedema (184, 14.2%)
ocular perforating injury (7, 0.5%)
others (56, 4.3%)
23-Gauge 4/231 (1.7%)* 9-86 proliferative diabetic retinopathy (55, 23.8%)°
MIVS (mean 55.9+16.8)° epiretinal membrane (3, 1.3%)
(n=231) macular hole (17, 7.4%)

RD (88, 38.1%)

vitreous haemorrhage and opacity (19, 8.2%)
proliferative vitreoretinopathy (39, 16.9%)
macular oedema (7, 3.0%)

ocular perforating injury (1, 0.4%)

others (2, 0.9%)

* p = 0.0346 (Fisher’s exact probability test), ® p < 0.0001 (Mann-Whitney test), ¢ p < 0.0001 ()? for independence test), 25- versus

23-gauge.

DITC Score

There were 4 factors that determined the possibility that DITC
will be encountered during MIVS in eyes with RD, and eyes were
graded by these factors: a total RD (4 quadrants), a choroidal
detachment, myopia >-8.0 dpt (high myopia) and hypotony
<8 mm Hg. The DITC score ranged from 0 to 4 according to the
number of these factors that were present, and the DITC score of
each eye was determined.

Statistical Analyses

The significance of the difference in the mean age of the pa-
tients who had undergone 25- and 23-gauge MIVS was deter-
mined by the Mann-Whitney U test. The significance of the dif-
ference in the incidence of DITC for cases that had 25-gauge
MIVS and those that had 23-gauge MIVS was determined by
Fisher’s exact probability test. Non-DITC eyes with an RD which
had had all of the data for the 4 factors and were phakic were com-
pared with DITC eyes with RD using statistical packages includ-
ing Mann-Whitney U test or Fisher’s exact probability test. Eyes
with dense vitreous haemorrhage or which were pseudophakic
were excluded from the analysis to determine the possibility of
DITC in eyes with RD because the original refractive error could
not be determined. For the analyses of RD, in cases that had sur-
gery on both eyes or had multiple surgeries on one eye, only one
eye was used for the statistical analyses.
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Results

Incidence of DITC during 25- and 23-Gauge MIVS

The incidence of DITC for all eyes was 0.6% (9 of 1,525
eyes; table 1). The incidence of DITC in eyes undergoing
23-gauge MIVS was 1.7% (4/231) which was significantly
higher than the 0.4% (5/1,294) undergoing 25-gauge
MIVS (p = 0.0346; Fisher’s exact probability test). The
mean age of the patients who had 25-gauge MIVS was
62.6 * 13.7 years which was significantly higher than the
55.9 % 16.8 years for those who had 23-gauge MIVS (p <
0.0001, Mann-Whitney test). The distribution of the dif-
ferent types of diseases was also statistically different in
25- and 23-gauge MIVS (p < 0.0001, x? for independence
test). Eyes with an epiretinal membrane thathad 25-gauge
MIVS were 22 times more frequent than eyes that had
23-gauge MIVS. For macular oedema, eyes that had
25-gauge MIVS were 4 times more frequent than eyes
that had 23-gauge MIVS. Eyes with RD and proliferative
vitreoretinopathy that had 23-gauge MIVS were
3 times more frequent than those which underwent
25-gauge MIVS.
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