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Abstract

Background Transanal (Ta) pelvic exenteration is a promising, minimally invasive method for treating locally advanced
colorectal cancer. However, since it is technically difficult to perform, Ta pelvic exenteration is rarely reported in locally
advanced T4 rectal cancer cases. The aim of this study was to evaluate the feasibility of transabdominal laparoscopy-assisted
Ta pelvic exenteration.

Methods Six patients (4 males and 2 females) had laparoscopy-assisted Ta total or posterior pelvic exenteration for locally
advanced or recurrent colorectal cancer cases at the Nagasaki University Hospital between September 2018 and August
2019. Clinical and pathological outcomes were measured and analyzed.

Results The median operation time and intraoperative blood loss were 481 (range 456—709) minutes and 352.5 (range
257-1660) ml, respectively. RO resection was achieved in all cases, and no patient required open surgery. Two patients had
grade 3 complications (Clavien-Dindo) or higher. There was no mortality, and no reoperation was required.

Conclusions The results suggest that laparoscopic-assisted Ta pelvic exenteration is an acceptable procedure, may help
overcome the current technical difficulties, and may improve outcomes in patients with locally advanced rectal cancer.
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Introduction

Pelvic exenteration (PE) is an effective, but invasive surgi-
cal treatment for locally advanced T4 colorectal carcinoma.
Laparoscopic extended surgery for rectal cancer has been
described to have fewer complications than open surgery [1,
2]. However, technical difficulties arise in cases involving a
narrow pelvis or large tumors, especially when the tumor
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is located in the lower rectum. Transanal total mesorectal
excision (TaTME) was developed as a new minimally inva-
sive surgery (MIS), which potentially overcomes the limita-
tions of laparoscopic surgery, with a wider circumferential
resection margin (CRM) [3-7]. TaTME has the advantage
of optimal visualization of the surgical site during lower
rectal dissection, and relatively straightforward maneuvering
of surgical instruments due to the transanal (Ta) approach
[8]. Nevertheless, the Ta approach can often lead to an inci-
sion in deeper layers that are outside of the colon, induc-
ing urethral and nerve injury, mainly due to the limited and
unfamiliar “reversed” surgical view from the anal side. Thus,
TaTME optimization is essential. A two-team approach of
TaTME combined with laparoscopy may potentially over-
come the aforementioned limitations.

To the best of our knowledge, there are only a few case
reports on the use of trans anal total pelvic exenteration in
locally advanced T4 rectal cancer cases [9, 10], and the ben-
efits of the two-team approach are yet to be highlighted. As
locally advanced T4 cancer is associated with a high risk
of a positive circumferential resection margin (CRM) [11,
12], TaTME, which excels in securing CRM, may improve
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surgical outcomes, including a reduction of local recurrence
[13]. Here, we report our experience of laparoscopic-assisted
Ta PE in six cases, to evaluate its feasibility in the treatment
of locally advanced T4 colorectal cancer.

Material and methods
Patient characteristics

Six patients (4 males and 2 females, median age 68.5 (range
67-70) years, with a median body mass index of 20.9 (range
16.5-24.4) kg/m?) with locally advanced rectal cancer, had
Ta PE at the Nagasaki University Hospital, Japan between
September 2018 and August 2019. All patients with rectal
cancer, defined as a biopsy-proven adenocarcinoma, had
preoperative staging of local and distant disease, including
a computed tomography (CT) scan of the chest and abdo-
men and magnetic resonance imaging (MRI) of the pelvis.
All patients had advanced mrT4 rectal cancer, along with
infiltration in anterior organs such as the prostate and vagina.
None of the patients had levator muscle or anal canal inva-
sion, and the median distance of the distal tumor margin
from the anal verge was 45 (range 30-70) mm. The patients
had cStagell (n=2), cStagelll (n=2), cStagelV (n=1)
(paraaortic lymph node metastasis), and recurrent cancer
(n=1), respectively. Five patients were given neoadjuvant
chemotherapy (NAC) (n=3) or neoadjuvant chemoradio-
therapy (NACRT) (n=2) but one patient refused to have
neoadjuvant treatment. Medical records of all patients
enrolled in this study were reviewed retrospectively, includ-
ing patient characteristics, postoperative complications, as
well as surgical and oncological outcomes. Postoperative
complications were defined according to the Clavien—Dindo
classification [14]. Death within 90 days after operation was
defined as operative mortality. The clinical characteristics
of the enrolled patients are presented in Table 1. The study
and surgical methods were approved by the ethics committee
of the Nagasaki University hospital (Office of Human Sub-
jects Protection, Registration number: 19102112). As per
the guidelines of the ethics committee for official informed
consent and disclosure, information regarding the study was
made available on the institution’s website. Patients were
able to withdraw their consent for participation in the study
by following the instructions listed on the website.

Operative technique

The Ta approach was selected in cases where more than
20 mm of the distal resected margin was expected to be
available for anal-preserving surgery. Ta PE was per-
formed by two teams (abdominal and perineal teams), led
by two specialists in colorectal and endoscopic surgery,
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Table 1 Patient characteristics

Parameters n==6

Age (years) 68.5 (67-70)*
Sex (male / female) 4/2

BMI (kg/m?) 20.9 (16.5-24.4)*
ASA score

1 (%) 3(50)

11 (%) 3(50)

I (%) 0(0)
Primary/recurrence 5/1
cT4a/cT4b 1/5
Distal tumor margin from anal verge (mm) 45 (30-70)*
cStage I/I/III/TV 0/2/2/17%%*
Neoadjuvant therapy (%) 5(83.3)

*® . o
Data are presented as median (range). **Data exclude one case of
recurrent cancer

BMI body mass index, ASA American Society of Anesthesiologists

who were certified by the Japanese Society of Endoscopic
Surgery. The procedure is shown in detail in the video.
Patients were placed in the lithotomy position; three sur-
geons operated from the abdominal side (abdominal team)
and two from the perineal side (perineal team). TPE and
posterior pelvic exenteration (PPE) were then conducted,
as follows.

Men (TPE)

Four men were included in the study, and the Ta approach
was performed in all of them. A pneumorectum/pneumop-
eritoneum was created by AirSeal® (Conmed, Utica, NY,
USA) at a pressure of 10 mmHg and a CO, flow of 5-10 L/
min. A Lone Star Retractor (Lone Star Medical Products,
Houston, TX, USA) was used for exposure. In the Ta
approach, a Ta platform (GelPOINT path; Applied Medi-
cal, Rancho Santa Margarita, CA, USA) was introduced into
the anal canal. The perineal team first processed the anal
stump and dissected the posterior side of the rectum. The
anterior side of the rectum, urethra, and dorsal venous com-
plex (DVC) were then divided, and the Retzius cavity was
dissected. Meanwhile, the abdominal team identified and
transected the root of the inferior mesenteric vein. Follow-
ing a medial-to-lateral approach, the sigmoid-rectosigmoid
colon was mobilized by the perineal team. Pelvic lymph
node dissection was performed bilaterally along the pelvic
wall, and the specimen was removed in cooperation with
the abdominal side. Finally, the anastomosis was completed
using hand-sewing or single-stapling techniques and a uri-
nary diversion was performed from the abdominal side by
creating an ileal conduit (Figs. 1, 2).
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Fig. 1 Surgical procedure of the two-team surgery during TaTME. a (c) The dorsal venous complex (DVC) behind the urethra is divided
full-thickness circumferential incision is performed 1 cm distal to the using Sonicision™ (Medtronic) without ligation
purse-string suture (b) The urethra is exposed, clipped, and divided

Fig.2 Dissection of the retroperitoneal cavity and specimen extrac- mobilization is achieved, and specimen extraction is performed
tion. a The left pudendal artery is clipped and divided above Alcock’s through the abdominal incision site
canal, (b) Dissection into the Retzius cavity is performed, (c¢) Full
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Women (PPE)

Two women were included in the study and Ta PPE was
performed in all cases. A pneumorectum was created, and
a Ta platform was introduced into the anal canal. The per-
ineal team first performed a full-thickness incision around
the anal stump and dissected the posterior aspect of the rec-
tum. Dissection was minimized at the anterior rectal wall; a
Ta platform was placed in the vagina, and the vaginal canal
was incised endoscopically. The cranial aspect of the front
layer of the vagina was then dissected, and the vesico-uterine
pouch was opened. The subsequent operative steps were per-
formed similarly to those in the male patients.

Results
Operative results

The operative results are shown in Table 2. There were no
conversions to open surgery. Lateral pelvic node (LPN)
and paraaortic lymph-node dissections were performed in
five (83.3%) and one (16.7%) patient, respectively. In four
cases of TPE with bladder invasion, urinary diversions were
performed using an ileal conduit. Since in the remaining
two cases of PPE the tumor invaded the ureters, a uretero-
ureterostomy or uretero-neocystostomy was performed for
reconstruction. The median operation time and intraop-
erative blood loss were 481 (range 456—709) minutes and
352.3 (range 257-1660) ml, respectively. Based on the
Clavien-Dindo classification, complications of all grades
were observed in 4 (66.7%) and grade 3a were observed in
2 (33.3%) patients, (e.g., lymphocele and pelvic infection).
Two patients (33.3%) had a perineal wound and urinary
tract infection (grade 2), respectively, that were managed
with conservative treatment (Table 2). In addition, serious
complications such as ureteral/anastomotic leaks were not
observed in any cases, no patients required reoperation, and

Table 2 Operative results

Parameters n=6
Lateral pelvic node dissection (%) 5(83.3)
Tleal conduit (%) 4 (66.7)

Operation time (min) 481 (456-709)*
Operative blood loss (mL) 352.5 (257-1660)*
Postoperative complication (%) G2/G3a/G3b/G4 4 (66.7) 2/2/0/0

Postoperative hospital stay (days), 22 (13-36)*

Postoperative complications were defined according to the Clavien—
Dindo classification

*Data are presented as median (range)
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Table 3 Histological findings

Parameters n=6

50 (20-120)*
27.5 (10=70)*

Tumor diameter (mm)

Distal resection margin (mm),

Positive CRM (%) 0(0)
pT4b / pT4a/ pT3 / pT2 3/1/1/1
pN (0/1/2/3) 4/1/1/0
pM (0/1) 6/0
ypStage (I/II/III/IV) 1/2/2/0%*
RO/R1/R2 6/0/0

*Data are presented as median (range)
**Data exclude one case of recurrent cancer

CRM circumferential resection margin

there was no operative mortality. The median postoperative
hospital stay was 22 (range 13-36) days.

Pathological findings

The pathological results are shown in Table 3. The median
distance of the distal resection margin from the tumor was
27.5 (range 10-70) mm. The median tumor size was 50
(range 20-120) mm. Although five out of six patients had
mrT4b tumors on radiological staging, the pathological find-
ings based on the pathological tumor-node-metastasis clas-
sification were as follows: ypT4a: 1/6 (16.7%) and ypT4b:
3/6 (50.0%). Except for one case with recurrent cancer, the
pathological stages were ypStage I in one case, ypStagell in
two cases and ypStagelll in two cases.

Discussion

Brunschwig first described PE in 1948 as “the most radi-
cal surgical attack so far described for pelvic cancer” [15].
The overall mortality rate associated with PE surgery was
23% [15]. Currently, PE continues to be the only curative
treatment for advanced or recurrent pelvic cancer. In the
early 2000s, the PE-associated mortality rate decreased to
approximately 5%, due to improvements in surgical tech-
niques and the postoperative care of these patients [16] and
was found to be 0-8.7% in a recent systematic review [17]
Several reports on use of laparoscopic surgery for TPE as
minimally invasive surgery have been published; however,
it remains difficult to manipulate forceps within a narrow
pelvis, which tends to prolong the operative time [2, 18-20].

Therefore, we evaluated the feasibility of laparoscopic-
assisted Ta PE in overcoming the current difficulties of
PE. Recently, Uematsu et al. reported a case of Ta PE with
laparoscopic assistance in a patient with T4 rectal cancer,
noting the excellent surgical view with potential benefits
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in reducing the operation time and complications [9]. They
also reported a case of trans-perineal (Tp)-TPE in the prone
Jjack-knife position; in this case, the Tp and laparoscopy pro-
cedures were sequential. The study indicated that the techni-
cally challenging urethral and DVC division could be safely
performed from the perineal side [10]. Mehta et al. reported
good results for Tp-TPE for rectal primary and recurrent and
anal cancers [21]. Nevertheless, details of procedure time,
blood loss, and duration of admission for Ta/Tp-TPE have
not been addressed to date. Our case series focused on the
benefits of a simultaneous two-team approach and demon-
strated the potential of decreasing blood loss and operation
time. The median operative time and blood loss were lower
in our study than those of other studies, in which values
ranged from 565.2 to 935 min and 547.3 to 930 ml, respec-
tively. Moreover, in these previous studies, the postopera-
tive complication rates and the mean postoperative hospi-
talization ranged from 36.4% to 66.7% and 15.3 to 29 days,
respectively [2, 18-20]. Although we cannot directly com-
pare our results with those of other published studies, it
appears that the two-team Ta PE approach with laparoscopic
assistance may potentially reduce the operation time, blood
loss, and hospital stay, by preventing serious complications.

Postoperative urological complications such as urinary
tract infection, leakage, and stenosis are the most common
in patients having PE; therefore, careful reconstruction is
required. In cases with TPE, cystectomy followed by recon-
struction with an ileal conduit is a primary option, a pro-
cedure associated with relatively few urological complica-
tions [22] and no serious urinary tract complications were
observed in any of the patients in our series.

Although all patients examined in this cohort had mrT4
tumors, only three (50%) were found to have pT4b tumors
on pathological examination. In non-responders to adjuvant
therapy, extended-TME is associated with a high risk of
recurrence. It is, therefore, important to select a procedure
beyond TME, such as extra-levator abdominoperineal exci-
sion (ELAPE), PPE, or TPE [23]. In our study, ELAPE was
not considered since preoperative MRI did not show levator
muscle or anal canal involvement. We also observed that
RO resection and securing CRM could be achieved in all
patients who had two-team surgery. The results of a meta-
analysis for oncological outcomes showed that patients who
had TaTME have a significantly higher rate of complete
specimens, increased distance from the tumor to CRM, and
less positive CRM involvement [24].

In contrast, there are some reports of multifocal recur-
rence peculiar to TaTME; thus, it is necessary to pay suffi-
cient attention to its adaptation and the handling of the rectal
stump [25]. The Ta approach is an MIS that can provide an
excellent surgical field with adequate magnified scope vision
in all directions; therefore, it provides a significant advan-
tage for securing a CRM. The median distance of distal

resection in our study was reasonably adequate. Addition-
ally, it is easier to dissect the pelvic outer frame, such as
the pelvic fascia, sacral periosteum, and pelvic floor mus-
cles, via the anal side than through the abdominal approach
[26]. However, the advantages of the Ta approach may be
associated with certain complications; for instance, it may
be difficult to return to the optimal layer after traversing a
deeper layer during dissection. With the two-team method
employed in the current study, the view and surgical lighting
from the abdominal side served as a guide for the perineal
team to select the appropriate layer for a safe dissection.

Furthermore, anal preserving TPE is considered a useful
approach from the viewpoint of preserving anal function,
and in terms of reduction of the pelvic dead space after pel-
vic exenteration that lowers the risk of infection.

There were several limitations to the present study. First,
few patients were enrolled. Second, this study was retrospec-
tively conducted at a single institution. Finally, the long-term
outcomes need further evaluation to verify the feasibility
and efficacy of a two-team Ta PE MIS in locally advanced
rectal cancer cases. Nevertheless, this is the first study to
show that a two-team Ta PE approach is a safe and feasible
technique and may potentially improve surgical outcomes
in both sexes.

Conclusions

Our results showed that laparoscopic-assisted Ta PE is an
acceptable procedure that enables RO resection in patients
with locally advanced rectal cancer. This method may poten-
tially overcome the current difficulties associated with such
surgical procedures and improve patient outcomes.
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