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Robotic interposition of the mesorectum
during low anterior resection of the rectum
for endometriosis using tissue perfusion
assessment with indocyanine green

Roboticka interpozice mezorekta pfi nizké resekci rekta pro
endometriézu s vyuZzitim kontroly perfuze tkani pomoci indocyaninové
zelené
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Summary: Introduction: Rectal endometriosis is a serious disease, and its surgical treatment belongs among demanding procedures, often
requiring a multidisciplinary approach. It is associated with a significant risk of peri- and postoperative complications, the most serious being the
development of rectovaginal fistula, which may occur in up to 10% of resections for rectal endometriosis. Preventive measures include the choice
of surgical technique, such as a two-stage procedure (resection with terminal stoma followed by stoma closure and bowel anastomosis), which
is not optimal for the patient due to the necessity of having two surgeries. Another option is the interposition of the patient’s vital tissues into
the site of anastomosis or intestinal wall suture. For this purpose, an omental flap is often used, or part of the mesorectum may be utilized. The
ability to verify the vitality of such a flap should be considered crucial in preventing anastomotic leakage. Methods: A patient underwent robotic-
assisted laparoscopic segmental resection of severe rectal endometriosis involving the rectovaginal septum and vagina, classified as #ENZIAN
A3 and C3, with interposition of the mesorectum and intraoperative tissue perfusion assessment using indocyanine green. Conclusion: The use
of tissue perfusion assessment when performing interposition of patient-derived flaps may, in the future, improve surgical precision, enhance
success rates, and contribute to the prevention of rectovaginal fistula formation.
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Souhrn:Uvod: Endometriéza rekta je zdvazné onemocnénia jeji chirurgické lé¢ba patfi mezi naro¢né vykony, €asto s nutnosti multidisciplinarniho
pfistupu. Je spojena se znacnym rizikem peri- a pooperacnich komplikaci. Mezi nejzavaznéjsi patii tvorba rektovaginalni pistéle. Mize se
vyskytovat s frekvenci az 10 % z celkového poctu resekénich vykond endometridzy rekta. Mezi mozné preventivni faktory patfii volba opera¢niho
postupu; jednak provedenim dvojstupriového vykonu (resekce s termindlni stomii a nasledné zanofeni stomie se stfevni anastomdézou), coz
neni vzhledem nutnosti dvou operacnich vykonu z pohledu pacienta optimalni, a jednak snahou o interpozici vitalni tkané pacienta do mista
anastomozy, respektive mista sutury strevni stény. K tomuto Gcelu byva vyuzivén lalok omenta, event. mdze byt k tomuto Ucelu pouzita i ¢ast
mezorekta. MozZnost ovéreni vitality takového laloku by méla byt povazovana za zasadni z hlediska prevence insuficience anastomézy. Metodika:
Pacientka s roboticky asistovanou laparoskopickou segmentarni resekci tézké formy endometridzy rekta, rektovaginalniho septa a pochvy dle
#ENZIAN klasifikace A3 a C3 s vyuzitim interpozice mezorekta a pouzitim kontroly perfuze tkani pomoci indocyaninové zelené. Zavér: Pouziti
hodnoceni perfuze tkané pfi provadéni interpozice lalokd tkané mdze do budoucna pfinést zpfesnéni prace chirurgd, pfispét k Uspésnosti
provedeni téchto vykonu a k zajisténi prevence vzniku rektovaginalni pistéle.
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Introduction
Endometriosis affects 7-10% of women
of reproductive age [1]. The most severe
manifestation is deep infiltrating endo-
metriosis, occurring in 5-12% of patients
with the disease [2]. It most commonly
involves the posterior compartment,
including the cervix and vaginal fornix,
with secondary infiltration of the an-
terior rectal wall [1]. Pharmacological
treatment may suppress symptoms but
does not cure the disease. Surgical ex-
cision is often the only option to relieve
symptoms affecting urinary, intestinal,
sexual, and reproductive function [1].
The gold standard consists of three
surgical techniques: rectal shaving (no-
dule excision), discoid resection, and
segmental resection. No consensus
exists on the optimal procedure, and
selection remains debated, with sig-
nificant room for individualized ap-
proaches depending on findings and

patient symptoms. Given complication
risks and recurrence of pain, nodule ex-
cision is the least burdensome proce-
dure, while segmental resection is the
most demanding. However, this may be
explained by the fact that segmental re-
sections are often reserved for the most
severe cases [1].

Surgery can be performed via open, la-
paroscopic, or robot-assisted approaches.
Although no significant differences in pa-
tient outcomes were found when com-
paring laparoscopy and robot-assisted
laparoscopy [3], the robotic approach
offers surgeons better visualization and
increased ergonomic comfort.

The most frequent complications of
segmental resection, regardless of ap-
proach, are rectovaginal fistula and
anastomotic leakage [1], with repor-
ted risk rates up to 10% [1]. Risk factors
include the level of rectal involvement,
with higher risk with the lesion near the

anorectal junction accompanied with
the intraoperative vaginal opening [1],
excessive use of electrocoagulation in
the posterior fornix with associated is-
chemia [4], and the lesion size grea-
ter than 4cm [4], although the latter re-
mains debated [2].

Preventive measures include interpo-
sition of patient tissue between resec-
tion margins, with or without protective
stoma, or performing the surgery in two
stages [5]. Omental flap has been used
with some success but this is technically
challenging due to anatomical position
of omentum [6]. Therefore mesorectal
flap has been used as substitute [6].
Since endometriosis is a benign disease,
total mesorectal excision (TME) is not
necessary, and the mesorectum can be
preserved insitu. Intraoperative evalua-
tion of tissue vitality can be facilitated by
indocyanine green (ICG), a fluorescent
dye used for perfusion assessment [7].

Fig. 1. Ultrasound depiction of the nodules in rectum, rectovaginal septum and vaginal apex.
Obr. 1. Ultrazvukové zobrazeni uzl(i v oblasti rekta, rektovaginalniho septa a posevniho apexu.
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After intravenous application, it emits
near-infrared radiation when excited. It
has good bioavailability, a short half-life,
and a unique safety profile, and has been
used in medicine for nearly 70 years [7].

Material and method
A 39-year-old nulligravida, nullipara in
care of a center for assisted reproduc-
tion. Her history included three lapa-
roscopic surgeries for endometriosis
including the major resection of deep
infiltrating endometriosis of the vagi-
nal fornix in 2023. She attempted pre-
gnancy approximately one and a half
years since her last surgery. She was re-
ferred to our department from the ferti-
lity center after two natural cycles. Preo-
perative tests showed low AMH levels.
A recurrent endometriotic nodule was
found in the posterior fornix, rectum,
and sigmoid colon (#ENZIAN (u) A3, C3,
T2/x, Fl) (Fig. 1), confirmed by MRI. Clini-
cally, she reported minimal to no sym-
ptoms. Due to the findings and planned
IVF and after discussion with the patient
we agreed on a robotic-assisted lapa-
roscopic segmental resection of the re-
ctum and vaginal fornix.

The procedure was performed under
general anesthesia using the Da Vinci Xi

Fig. 2. Finding after adhesiolysis before resection of the rectum.
Obr. 2. Nalez po uvolnéni adhezi pred resekci rekta.

system, with the participation of the co-
lorectal surgeon.

Intraoperative finding was classified
as #ENZIAN(s) A3, C3,T3/2, FI (Fig. 2). Ex-
tensive adhesiolysis (grade IV) was ne-
cessary. After mobilization of the rec-
tosigmoid, resection of the posterior

Fig. 3. Mesorectum in visible light and NIR (near infra red).
Obr. 3. Mesorektum ve viditelném svétle a v NIR (near infra red) zobrazeni.

vaginal fornix was performed (provi-
ded with suture), followed by low ante-
rior resection of the rectum with end-to-
-end anastomosis using a 31 mm circular
stapler. The level of resection was confir-
med using perfusion assessment of the
intestinal wall with bolus intravenous
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Fig. 4. Postoperative finding.
Obr. 4. Pooperacni nalez.

application of 25mg of indocyanine
green [7]. The rectal specimen was re-
moved and stapler head constructed
through a mini-laparotomy in the left
lower abdomen. After construction of
the end-to-end anastomosis, a meso-
rectal flap was prepared and after con-
firming its perfusion with indocyanine

green (the same observation window
as mentioned above) (Fig. 3), was in-
terposed and fixed with absorbable su-
tures do interstinal wall, between the
vaginal suture and the intestinal ana-
stomosis (Fig. 4). A rectal tube was
placed across the anastomosis for
48 hours.

Fig. 5. Specimen of the rectosigma,

in upper part with stenosis,

lower part nodule of the rectum

with vagina.

Obr. 5. Resekat rekrosigmatu, v horni
casti stenotizujici loZisko na sigmatu,

v dolni ¢asti rektélni uzel s ¢asti pochvy

Fig. 6. Specimen in hematoxylin eosin, rectum left, vagina right.
Obr. 6. Preparat v hematosylin-eosinu, vlevo rektum, vpravo pochva.
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The rectosigmoid specimen con-
tained two nodules: one in the rectum
measuring 5 X 3cm (consistent with ul-
trasound findings) and another about
12cm proximal, measuring 4 X 3cm,
which narrowed the sigmoid lumen to
2cm (Fig. 5, 6).

Postoperative recovery was unevent-
ful, with passage of gases and stool on
days 2 and 4, resp. The patient was dis-
charged on 7™ postoperative day. Fol-
low-up every 14 days up to 6 weeks sho-
wed no complications. The presence of
the mesorectal flap was confirmed post-
operatively by ultrasound via the poste-
rior fornix.

Five months after the surgery, the pa-
tient conceived through assisted repro-
duction with a donated oocyte, but the
pregnancy ended as an anembryonic
gestation, with the necessity for instru-
mental revision.

Discussion

Decision-making regarding which sur-
gical procedure to perform in such pa-
tients is extremely challenging, with no
clear consensus. An individualized app-
roach is preferred. Some authors have
attempted to propose algorithms based
on clinical experience and expertise,
considering symptomatology, lesion
size, and number of lesions. Shaving
is recommended for unifocal nodules
up to 2-3cm, discoid resection for in-
complete shaving, and segmental re-
section for multifocal lesions [1]. Ano-
ther factor is the depth of invasion,
which is difficult to assess preoperati-
vely. Lesions affecting 40% or more of
the bowel circumference have an 89.3%
probability of involvement of the sub-
mucosal and mucosal layers, though
this has only been confirmed in resec-
tion specimens, not preoperatively
by ultrasound or magnetic resonance
imaging [8].

Another factor to consider is the risk
of residual disease. Due to complication
risks, less invasive procedures (shaving)
may be preferable [1]. However, after

Fig. 7. Ultrasound picture of the mesorectum between rectum and vagina.
Obr. 7. Ultrazvukové zobrazeni pooperacniho nalezu kalipery nastaveny na mes-
orektum mezi sténou rekta a pochvy.

nodule excision, residual disease may
remain in more than 19.2% of cases [9],
and in 14.6% of colorectal resections, re-
sidual disease may even be present at
the resection margin [10]. Although this
does not seem to have effect in short-
-term outcomes [10]. In most of the
cases, especially in larger nodules, the
nodule margin contains fibrosis and
metaplastic smooth muscle with a hy-
poperfusion pattern, which may be as-
sessed by using fluorescent dye during
nodule excision [7].

Conclusion

Ischemia plays a key role in the pathoge-
nesis of rectovaginal fistulas. Preventing
ischemia through minimally destructive
resection techniques and real-time per-
fusion assessment with indocyanine
green may help to prevent rectovaginal
fistulas and other complications associa-
ted with postoperative ischemia in the
affected area.
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