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Abstract

In our previous report, we have noted an increase of computed tomography (CT) attenuation values in peri-
rectal fat tissue after Gant-Miwa-Thiersch (GMT) procedure for rectal prolapse. Based on these results, we
hypothesized that the GMT procedure may have a rectal fixation effect due to inflammatory adhesions ex-
tending to the mesorectum. Herein, we report a case of laparoscopic observation of perirectal inflammation
after GMT. A 79-year-old woman with a history of seizures, stroke, subarachnoid hemorrhage, and spondy-
losis underwent the GMT procedure under general anesthesia in the lithotomy position for rectal prolapse
measuring 10 cm in length. But rectal prolapse recurred 3 weeks after surgery. Therefore, an additional
Thiersch procedure was performed. However, rectal prolapse still recurred, and laparoscopic suture rec-
topexy was performed 17 weeks after initial surgery. During rectal mobilization, marked edema and rough
membranous adhesions were observed in the retrorectal space. The average CT attenuation value obtained
13 weeks after initial surgery was found to be significantly elevated in the mesorectum compared with the
subcutaneous fat, especially in the posterior side (P < 0.05). These findings suggest that the extension of in-
flammation to the rectal mesentery after the GMT procedure may have strengthened adhesions in the ret-

rorectal space.
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Introduction

The Gant-Miwa-Thiersch (GMT) procedure, which in-
volves rectal mucosal plication with anal encircling, is one
of the transperineal procedures currently utilized for the
treatment of rectal prolapse (RP). It is known to be mini-
mally invasive, has a low rate of serious complications, and
can be performed repeatedly even in patients with poor gen-
eral health[1]. But GMT procedure has been reported to be
associated with a high recurrence rate[2-4]. However, several
recent studies have shown better long-term outcomes than
previously reported[3-5]. Thus far, the mechanism of action
of the GMT procedure is yet to be fully elucidated. Never-
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theless, we have previously reported the possibility of peri-
rectal adhesions after the GMT procedure using computed
tomography (CT) imaging[5]. Herein, we report a case of
laparoscopic observation of perirectal inflammation after the
GMT procedure.

Case Report

A 79-year-old woman was referred from another hospital
for full-thickness RP measuring 4 cm in length (Figure 1a).
She had a habit of straining hard during defecation and had
a history of seizures, stroke, subarachnoid hemorrhage, and
spondylosis. Considering the patient’s age, comorbidities,
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Figure 1.

and preferences, we decided to perform the GMT procedure.
The surgery was performed under general anesthesia in the
lithotomy position 13 weeks after the first visit due con-
straints brought about by the coronavirus disease 2019
(COVID-19) pandemic. Intraoperative evaluation revealed
that the RP had worsened to >10 cm in length (Figure 1b).
The GMT procedure was performed as previously re-
ported[5], and CV-0 suture (W. L. Gore and Associates, Inc.,
Elkton, MD) was used as material for the Thiersch proce-
dure. The patient did not develop serious postoperative com-
plications, such as bleeding, perforation, or pelvic abscess.
However, 3 weeks after surgery, RP recurred due to loosen-
ing of the Thiersch suture. Therefore, an additional CV-0 su-
ture was placed under local anesthesia 5 weeks after the first
surgery. Unfortunately, the ligature has also loosened 1 week
after reinsertion of the CV-0 suture, and RP recurred. Thus,
laparoscopy-assisted suture rectopexy was planned as a third
surgery. Nevertheless, due to the outbreak of a new variant
of COVID-19, surgery was performed 17 weeks after the in-
itial GMT procedure.

Figure 2a-d show a laparoscopic view during rectal mobi-
lization—with marked edema and rough and membranous
adhesions noted in the retrorectal space—between the fascia
propria of the rectum and the pre-hypogastric fascia, espe-
cially above the upper layer of the rectosacral fascia[6]. In
contrast, no adhesions were noted on the serosal side of the
rectum. The postoperative course was deemed favorable, and
the patient is currently under follow-up. An abdominal-
pelvic CT was performed 13 weeks after the initial GMT
procedure to assess the perirectal fat tissue using the SYN-
APSE VINCENT software (Fujifilm™ Co., Tokyo, Japan).
The CT attenuation values around the rectum were analyzed
by drawing an elliptical region of interest and compared
with those recorded in the abdominal subcutaneous fat (Fig-
ure 3a, 3b). The CT attenuation values were found to be
higher in the mesorectum versus the subcutaneous fat, espe-
cially in the posterior area of the mesorectum (P < 0.05)
(Figure 4a, 4b). Such an increase in CT attenuation value
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Appearance of the rectal prolapse. a) At the time of the first visit. b) During surgery.

was not observed except around the rectum where the GMT
procedure was performed.

Discussion

In this study, we reported a first case of laparoscopic ob-
servation of perirectal inflammatory adhesions after the
GMT procedure. In the GMT procedure, it has been known
that the Thiersch procedure tightens the relaxed anus and
maintains the rectum in the pelvis. Nevertheless, the effect
of the Gant-Miwa procedure, in which multiple tags are cre-
ated to shorten the redundant rectum, has not been fully elu-
cidated. ITida et al. reported that, if many tags are created by
the Gant-Miwa procedure (especially near the anorectal
junction), the prolapsed rectum would then spontaneously
retract into the anus regardless of the length of the RP[4].
They hypothesized that the prolapsed rectal mucosae, as
well as submucosal arteries, veins, lymphatic vessels, and
nerves, are ligated, thereby facilitating the shortening of the
RP[4]. We have previously reported that hyperdense fat in
the mesorectum was observed up to 20 weeks after the
GMT procedure on CT imaging. It has been suggested that
this effect may be related to the fixation between the
mesorectum and sacrum[5]. In this case, we had the oppor-
tunity to re-treat the patient post-GMT procedure laparo-
scopically, which allowed us to visually confirm the pres-
ence of perirectal adhesion. The reason for the occurrence of
posterior dominant inflammation around the rectum follow-
ing the Gant-Miwa procedure remains to be unknown. In
general, the rectal wall is thin and thickens after prolapse.
Therefore, even if multiple tags are formed on the mucosal
side of the rectum, mechanical changes can also occur on
the serosal side. We speculate that inflammatory adhesions
are likely to occur mainly on the mesorectum side, where
there are many vessels and nerves.

On the other hand, because the RP relapsed immediately
after the loosening of the Thiersch material, the perirectal
inflammatory adhesions do not appear to be sufficiently
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Mechanism of Gant-Miwa-Thiersch Procedure

Figure 2. Rectal mobilization (laparoscopic view). a) Dissection between the fascia propria of the

rectum (FPR) and the pre-hypogastric fascia (PHF) at the rectosigmoid level; the right hypogastric

nerve (blue asterisk) crossed the presacral areolar tissue and adhered to the FPR. b) Sticky membra-

nous adhesions were observed between FPR and PHF. ¢) Moist snowy appearance of the loose con-

nective tissue (red asterisk) was observed below the lower layer of the rectosacral fascia (RSF) (red

dashes). d) There was a serum-like exudate suggestive of serous inflammation in the right margin of

the RSF. The blue triangle shows the fascial-fusion zone (lateral rectal ligament [LRL]).

Figure 3. Computed tomography (CT) attenuation values were obtained by drawing an elliptical region

of interest on a CT scan at four points in the mesorectum and the abdominal subcutaneous fat. a) S4 axial

image. b) Midsagittal image.

strong for the correction of severe RP.

As per the guidelines stipulated by the Japanese Society
of Coloproctology[1], the GMT procedure is recommended
for RP measuring <5 cm in length. Thus, the GMT proce-
dure was not indicated in this patient. Abe et al. reported a
transperineal procedure similar to the GMT procedure,
which combined injection sclerotherapy with anal encircling.
They reported that mild RP can be treated with sclerother-
apy alone, as it allows the shortening and fixation of the

rectum(7,8]. Similarly, the Thiersch procedure may not be
deemed necessary when performing the GMT procedure in
patients with mild RP who do not have a habit of straining
hard during defecation. Conversely, for severe RP, transab-
dominal rectopexy is the first option[9], while the GMT pro-
cedure appears to be an alternative for elderly and frail pa-
tients.

This case report has a few limitations. First, we confirmed
the presence of perirectal adhesions macroscopically; how-
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Figure 4. Distribution of computed tomography (CT) attenuation values. a) Axial view at the level of the

lower margin of the fourth sacral vertebrae. b) At the midsagittal level. The red circles indicate the average

CT attenuation values. HU, Hounsfield units

ever, we did not perform histological examination. Secondly,
it should be noted that there was a long time gap between
the recurrence of RP and laparoscopic surgery due to the
COVID-19 pandemic. Hence, the inflammatory adhesion
may have progressed during the interval because of the RP
rather than the effect of the GMT procedure. However, in
our previous study, perirectal fat density on CT was noted to
be lower before versus after the GMT procedure even in
long-term RP cases. Therefore, we believe that perirectal ad-
hesion could be mainly attributed to the effect of the GMT
procedure.

In conclusion, we can visually confirm that the GMT pro-
cedure may induce inflammatory adhesions around the rec-
tum. However, the contribution of this adhesion to RP repair
is yet to be determined. Therefore, in the future, we wish to
verify the relationship between the CT attenuation values
and treatment outcomes of the GMT procedure and to fur-
ther investigate whether the Gant-Miwa procedure alone can
be used to repair mild RP.
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