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Multivisceral resections for rectal cancers: short-term oncological
and clinical outcomes from a tertiary-care center in India
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Background: Locally advanced rectal cancers (LARCs) involve one or more of the adjacent organs in upto
10-20% patients. The cause of the adhesions may be inflammatory or neoplastic, and the exact causes cannot
be determined pre- or intra-operatively. To achieve complete resection, partial or total mesorectal excision
(TME) en bloc with the involved organs is essential. The primary objective of this study is to determine short-
term oncological and clinical outcomes in these patients undergoing multivisceral resections (MVRs).
Methods: This is a retrospective review of a prospectively maintained database. Between 1 July 2013
and 31 May 2015, all patients undergoing MVRs for adenocarcinoma of the rectum were identified from
this database. All patients who had en bloc resection of an adjacent organ or part of an adjacent organ were
included. Those with unresectable metastatic disease after neoadjuvant therapy were excluded.

Results: Fifty-four patients were included in the study. Median age of the patients was 43 years. Mucinous
histology was detected in 29.6% patients, and signet ring cell adenocarcinoma was found in 24.1% patients.
Neoadjuvant therapy was given in 83.4% patients. RO resection was achieved in 87% patients. Five-year
overall survival (OS) was 70% for the entire cohort of population.

Conclusions: In Indian subcontinent, MVRs in young patients with high proportion of signet ring cell
adenocarcinomas based on magnetic resonance imaging (MRI) of response assessment (MRI 2) is associated
with similar circumferential resection margin (CRM) involvement and similar adjacent organ involvement as
the western patients who are older and surgery is being planned on MRI 1 (baseline pelvis). However, longer

follow-up is needed to confirm noninferiority of oncological outcomes.
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Introduction

Rectal cancer is the third most common cancer worldwide
with an estimated age-standardized rate between 4.1-5.8
and 3.5-5.3 per 100,000 in male and in female subjects,
respectively (1). Neoadjuvant chemoradiotherapy
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(NACTRT) followed by total or partial tumor-specific
mesorectal excision remains the mainstay of treatment
for locally advanced rectal cancers (LARCs) (2).
Circumferential resection margin (CRM) positivity is the
single most important factor predicting local recurrence
and overall prognosis after rectal cancer surgery (3,4). As

jgo.amegroups.com 7 Gastrointest Oncol 2016;7(3):345-353



346

Pai et al. Multivisceral resections for rectal cancers

ity Date:..,
i, Timegs
o (Al

[,

v

g1 7

Figure 1 Locally advanced rectal cancer invading the seminal vesicle, the pre-sacral fascia and root of penis: (A) axial; (B) sagittal cuts; and (C)

coronal.

a result, complete surgical resection remains the primary
goal of rectal cancer surgeries. MERCURY study group
did show that CRM involvement on magnetic resonance
imaging (MRI) is a better predictor of disease control than
AJCC TNM stage; this is applicable for standard rectal
cancer surgeries after neoadjuvant therapy (5). Multivisceral
resections (MVRs) remove the involving adjacent organ
and, hence, may lead to superior oncological outcomes in
spite of involvement of CRM on MRI.

In upto 10-20% patients, primary tumor is adherent
to adjacent organs because of either direct infiltration or
peritumoral inflammatory reaction. However, neither
preoperative nor intra-operative assessment is adequate
to distinguish these adhesions as benign or malignant.
Hence, en bloc resection of the tumor along with the
involved structures is essential to achieve negative resection
margins (R0) and to prevent spillage of tumor cells into the
peritoneal cavity (6). Encouraging oncological outcomes
have been achieved, with such MVRs with 5-year overall
survival (OS) rates of upto 36-53% (7,8). These MVRs
are often technically difficult, anatomically extensive, and

associated with a high level of morbidity (9). There is dearth
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of Indian literature on the role of MVR for rectal cancers.
The aim of this study was to determine the feasibility and
safety of MVR for rectal cancer and, hence, to determine
the patients who would benefit the most from such
aggressive resections.

Methods

This is a retrospective review of a prospectively maintained
database in the Division of Colorectal Surgery at the Tata
Memorial Centre, Mumbai, Maharashtra, India. Between
1 July 2013 and 31 May 2015, all patients undergoing MVR
for adenocarcinoma of the rectum were identified from this
database. All patients who underwent ez bloc resection of an
adjacent organ or part of an adjacent organ were included.
Exclusion criteria included those with unresectable
metastatic disease after neoadjuvant therapy.

Following a detailed history and physical examination,
all patients underwent a complete colonoscopy with biopsy
and determination of serum carcino embryonic antigen
(CEA) levels. Loco regional staging was performed with
a baseline MRI pelvis (MRI 1) in all patients (Figure 1).
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Figure 2 Exenteration specimen showing rectum (white arrow),

urinary bladder (red arrow), and seminal vesicle (black arrow).

Contrast-enhanced computed tomography (CECT) of the
thorax and abdomen were performed to rule out distant
metastasis. NACTRT was administered to all patients with
a threatened CRM and/or enlarged mesorectal nodes. All
treatment decisions were taken by a multidisciplinary team
comprising a colorectal surgeon, a radiation oncologist, a
gastroenterologist, and a radiologist. Response assessment
MRI (MRI 2) was performed after 6-10 weeks of
completion of NACTRT, just before definitive surgery.
For all the patients who required exenteration, positron
emission tomography-CT was performed in addition to the
routine workup. Those patients who had threatened CRM
even after NACTRT received further chemotherapy before
surgery.

Patients were selected for MVR based on contiguous
pelvic organ invasion on MRI 2 in the absence of incurable
metastatic disease. However, patients with operable liver
metastases were still offered MVR. Informed, written
consent was obtained from all patients with extensive
preoperative counseling about the procedure, its morbidity,
and consequences. Rectal resection was performed en bloc
with the bladder, prostate, seminal vesicles, urethra, ureter,
uterus, ovaries or sacrum as indicated (Figure 2). When
tumor was found to abut the prostate without infiltrating
the parenchyma, bladder sparing partial prostatectomy
was performed. Lateral pelvic lymph node dissection
was performed when there were residual nodes after
neoadjuvant therapy. A Wallace 66-type uretero-ileal
conduit was performed for urinary reconstruction. Pelvic
floor reconstruction was performed with omental flap,
biological mesh, or musculofascial flaps depending on the
requirement, availability, and the logistics.

All the patients who were fit to tolerate chemotherapy
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were given adjuvant chemotherapy, which was based
on the final histopathological examination determining
the response to initial NACTRT. After completion of
treatment, each patient was followed up every 3 months
for first 2 years after surgery, and every 6 months after that
for next 3 years. At the time of follow-up, history, physical
examination, and serum CEA levels were checked. CECT
abdomen and colonoscopy were performed at lyear after
the treatment completion.

Clinical outcomes that were assessed included median
blood loss, need for plastic reconstruction, and 30-day
postoperative morbidity and mortality. Short-term
oncological outcomes that were assessed included CRM
positivity, tumor site perforation (T'SP), and distal margin
involvement. Complete resection was defined as resection
of all pelvic disease with a CRM of more than 1 mm. CRM
of less than 1 mm was considered as residual disease. OS
was defined as the time from the date of surgery to the date
of last follow-up or death. Disease-free survival (DFS) was
defined as the time from the date of surgery to the date of
detection of recurrence. Recurrence was classified as local
or distant. Local recurrence was defined as tumors that
recurred in the pelvic cavity and the anastomotic area.

Statistical analysis

All data were entered and analyzed using SPSS, version
20.0 (SPSS, Chicago, IL, USA). Survival rate analysis
was performed using a Kaplan-Meier survival curve. The
following independent variables were included the univariate
analysis of survival—metastatic status at presentation,
NACTRT, pathological tumor stage (pT), pathological
nodal stage (pN), CRM positivity, TSP, tumor regression
grade (TRG), and adjuvant therapy. A P value of <0.05 was
considered to be statistically significant.

Results

There were 54 MVRs performed between 1 July 2013 and
31 May 2015, and all were included in the analysis. The
baseline patient characteristics are shown in Table 1. All
but one patient had primary rectal adenocarcinoma. Nine
patients (16.9%) did not receive neoadjuvant therapy—one
patient had previously received pelvic irradiation, and rest
eight patients showed tumor situated above the peritoneal
reflection. Forty-five patients received neoadjuvant therapy
(83.4%)—=6 received neoadjuvant chemotherapy and 39
received NACTRT. Among those who received NACTRT,
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Table 1 Demographic characteristics of the patients included in
the study

Demographics n=54, n (%)
Age (median), years 43 [18-73]
Sex

Male 26 (48.1)

Female 28 (51.9
BMI (kg/m?)

<18.5 6 (11.1)

18.5-23 27 (50.0)

>23 21 (38.9)
Mucinous component on histology 16 (29.6)
Signet ring cells on histology 13 (24.1)
Metastatic status at presentation 9 (16.6)
Neoadjuvant therapy 45 (83.4)
Type of surgery

Open 50 (92.6)

Laparoscopic )

Robotic 1(1.8)
LPLND

No 42 (77.8)

Yes 12 (22.2)
Adjuvant therapy 43 (79.7)

BMI, body mass index; LPLND, laparoscopic pelvic lymph
node dissection.

13 patients (33 %) received additional chemotherapy in view
of threatened CRM on MRI 2.

Nine patients (16.6%) had distant metastasis at
presentation—six with liver metastasis, one with metastasis
in liver and para aortic nodes, one with isolated para
aortic nodes and one with abdominal wall deposits with
limited peritoneal disease. Among the seven patients with
liver metastasis, one underwent surgical resection after
completion of primary surgery and adjuvant therapy and
one underwent radiofrequency ablation. Among the rest of
the five patients, liver lesions disappeared completely after
the neoadjuvant therapy, and, hence, patients were kept
under surveillance. One patient with abdominal wall deposit
and limited peritoneal disease underwent surgical resection
of the metastatic deposits along with the primary surgery.

Details of the surgical procedures are shown in Figure 3.
Eighteen patients (33%) underwent sphincter preservation
with primary colorectal or coloanal anastomosis. The number

© Journal of Gastrointestinal Oncology. All rights reserved.

Pai et al. Multivisceral resections for rectal cancers

Surgical procedures

= Total pelvic exenteration
= Posterior exenteration

= Anterior exenteration

= Anterior resection

= Intersphincteric resection
= Conventional APER

Figure 3 Surgical procedures performed in the group of patients

with multivisceral resections for rectal cancer.

Table 2 Organs resected along with TME

Organs resected along with rectum n=54
Cystoprostatectomy 13
Cystoprostatectomy + intestine 3
Cystoprostatectomy + sacrectomy 1
Partial prostatectomy 2
Seminal vesicle only 3
Partial cystectomy + seminal vesicle 1
Bladder + uterus + ovaries 4
Uterus + ovaries 8
Vagina 11
Ovaries 5
Partial cystectomy 2
Ureter + vessel 1

TME, total mesorectal excision.

and spectrum of organs resected are shown in Table 2. Median
blood loss was 1,300 mL (range, 100-4,000 mL). Median
blood replaced in peri operative period was 150 mL (range,
0-2,100 mL). Perineal reconstruction was done with
musculofascial flaps in 10 patients (18.5%), which included
gluteal flap in 8 and pedicled anterolateral thigh flap in 2.
Biological mesh was used for reconstruction in additional
four patients (7.4%). Median hospital stay was 12 days
(range, 6-40 days).

There was one peri operative death (1.9%). This patient
had undergone anterior exenteration and developed
anastomotic leakage. He underwent exploratory laparotomy
with disconnection of the anastomosis. Three weeks after
the initial exploration, he developed leakage from ileal
conduit. He was re-explored with construction of new
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Table 3 Thirty-day perioperative morbidity

Complications n=54, n (%)
Anastomotic leak 13 (24.1)
Re-exploration required 7 (13.0)
Managed conservatively 6(11.0)
Perineal wound complications 12 (22.2)
Managed conservatively 6(11.1)
Secondary suturing performed 3 (5.6)
Plastic reconstruction required 3 (5.6)
Subacute intestinal obstruction 1(1.9
Table 4 Histopathological characteristics
Pathological characteristics n= 54, n (%)
pT
No residual tumor 6(11.2)
T1 1(1.9)
T2 11 (20.3)
T3 11 (20.3)
T4 25 (46.3)
pN
pNO 35 (70.0)
pN1 9 (20.0)
pN2 10 (10.0)
Nodes (median) 12.5 [0-43]
CRM
Positive 6 (10.0)
Free 48 (90.0)
Tumor site perforation
No 45 (84.0)
Yes 9 (16.0)
Distal margin (median), cm 3.5
TRG (median) 4 [1-5]

pT, pathological tumor stage; pN, pathological nodal
stage; CRM, circumferential resection margin; TRG, tumor
regression grade.

ileal conduit. However, he showed stormy postoperative
course and died due to septicemia. Postoperative morbidity
(grade 2/3/4) developed in 20 patients (37%). Details of the
complications are mentioned in Table 3.

Pathological characteristics of the patients are mentioned
in Table 4. Complete response was seen in six patients
(11.2%). Among the patients with sphincter preservation,
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median distal margin was 3.5 c¢m, and none revealed the
distal margin involvement by the tumor. One patient
showed proximal margin involvement by the tumor. This
patient had undergone an abdominoperineal excision of
the rectum, and grossly, the proximal margin was 6 cm but
showed sub mucosal disease tracking upto 6 cm. He had an
end sigmoid stoma, which was revised during the second
surgical procedure. Among the six patients (10%) with
involved CRM, two (33%) developed local recurrence and
three developed distant recurrence (50%). All the patients
with involved CRM received NACTRT with two of the six
patients given additional chemotherapy after NACTRT.

Median follow-up duration was 9 months (range:
3-22 months). One patient was lost to follow-up. Four
patients developed local recurrence (7.4%), 10 developed
distant recurrence (18.5%), and 40 were recurrence free
at the last follow-up. Among the four patients with local
recurrence, two showed positive CRM and one involved
proximal margin. The fourth patient presented initially with
tumor perforation with pyoperitoneum. She underwent
exploratory laparotomy with proximal diversion loop
ileostomy and was treated with palliative intent. However,
she showed excellent response to chemotherapy and, hence,
was offered MVR. All the four patients showed recurrence
within first year after surgery and, hence, were treated
with palliative chemotherapy. Among the 10 patients with
distant recurrence, 2 patients each showed metastatic para-
aortic nodes, extensive peritoneal deposits, bi-lobar liver
metastasis and extensive multi organ metastasis, and one
patient each showed abdominal wall deposits and extensive
inguinal nodal deposits. Estimated 5-year OS was 70%;
however, median OS and DFS were not reached (Figure 4).
On univariate analysis, none of the factors significantly
affected the survival or recurrence except for neoadjuvant
therapy (Table 5).

Discussion

This is a retrospective review of a prospectively maintained
database evaluating the outcomes for patients of LARCs
treated by radical rectal resection en bloc with the adjacent
involved organ. Although there are previous studies showing
the role of MVR, most of these studies are being conducted
in the western population. In these studies, the median age of
the patients included is around 60 years (Table 6). In contrast
to these studies, Indian patients are younger (median age in
this study was 43 years). In addition, significant proportion
of these patients showed signet ring cells (24.1%) and
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Figure 4 Survival curves depicting overall survival and disease-free survival in the patient cohort.

mucinous component (29.6%). In these aggressive subtypes
with inferior oncological outcomes, impaired urinary
and sexual functions resulting from the MVRs may not
be acceptable to the younger patients. So, this study was
undertaken to determine the feasibility and safety of the
procedure in the Indian population.

Consistent with prior studies, this series noted a
preponderance of female (51.9%) over male subjects in
contrast to standard rectal resections (11,14). Proportion of
women is higher because of the fact that low rectal cancers
can more easily invade the vagina than the prostate, since the
latter is covered by a dense capsule. The rate of sphincter
preserving surgery was significantly lower in this series
(33%), which is consistent with the results of other studies
as well (11,14). The low rate of sphincter preservation in
these surgeries is because of the relatively large size of the
tumors, the technical difficulty of resection of a bulky tumor
by a solely anterior approach and the reluctance of surgeons
to perform an anastomosis below the peritoneal reflection
in the absence of surrounding pelvic structures (15). Peri
operative morbidity and mortality rates of 37% and 1.85%,
respectively, noted in this series are comparable with the
literature, which shows rates ranging from 18% to 77.8%
and 0% to 13.3% for peri operative morbidity and mortality,
respectively (16).

It is a common perception that involved CRM on MRI
is a predictor of inferior DFS and OS. Although this is
true in cases of standard total mesorectal excision (TME),
MVR results in the removal of the involved viscera and,
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hence, should hypothetically lead to lower local recurrence.
However, whether this transforms into improved overall
outcomes is yet to be proven. Long-term results of the
MERCURY study group have shown that, outcome of
patient who revealed an involved CRM on MRI, which was
confirmed on final histopathological examination, showed
inferior outcomes (5-year DFS and OS of 21.6% and 25.1%,
respectively) compared with those with involved CRM on
MRI but clear CRM on final histopathological examination
(5-year DFS and OS of 66% and 70%, respectively) (5).
The other area of controversy is to determine the extent
of resection based on MRI. Whether extent of resection
should be based on MRI 1 or MRI 2 is debatable. In this
study, the surgical decision on MVRs was based on MRI
2 in view of young age of the patients. Whether this will
translate into similar oncological outcomes is difficult to
determine. In spite of deciding the surgical management
based on MRI 2, pathological involvement of the adjacent
organs was seen in only 46% patients in this series.
Achieving complete resection has been shown to be
the most important prognostic factor (11). The complete
resection rate of 87% noted in this series is within the range
for primary rectal carcinoma in contemporary series (10,13).
In this series, among the seven patients with positive
resection margins, most commonly involved margin was
CRM (six patients). Overall, five patients with involved
margins developed recurrences (local/distant) within first
year of the primary surgery (85%) in spite of adjuvant
therapy. On univariate analysis, CRM positivity did not
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Table 5 Univariate analysis of survival

Patient characteristics OS (P value) DFS (P value)
Sex (male, female) 0.861 0.793
Metastatic status at 0.372 0.084
presentation (MO, M1)

Neoadjuvant therapy 0.050 0.115
(yes, no)

Type of surgery (exenteration, 0.541 0.778
nonexenteration)

Perioperative morbidity 0.814 0.823
(yes, no)

pT group (pTX/1/2, pT3/4) 0.150 0.175
pN group (pNO, pN+) 0.997 0.917
CRM (positive, negative) 0.339 0.307
TSP (present, absent) 0.520 0.283
Response to neoadjuvant 0.296 0.424

therapy (TRG 1/2, TRG 3/4)
OS, overall survival; DFS, disease-free survival; pT,
pathological tumor stage; pN, pathological nodal stage; CRM,
circumferential resection margin; TSP, tumor site perforation;
TRG, tumor regression grade.

significantly influence local recurrence or survival. This
may reflect small patient numbers.

The use of neoadjuvant treatment to improve RO
resection rates and, hence, loco regional control and
survival is the standard of care in the management of
LARC (17,18). The role of neoadjuvant therapy in these
aggressive malignancies has been highlighted by the
following results in this series. Although all the tumors
included in this series were clinical T4 at presentation,
only 46.3% tumors were pT4. The patients with pT0-T2
showed better OS and DFS compared with pT3-T4
(although it did not reach statistical significance). In
addition, when the survival was compared between
those who received neoadjuvant therapy and those who
underwent upfront surgery, it was found that neoadjuvant
therapy significantly affected survival. The impact of
down staging effect of neoadjuvant treatment on survival
that is observed in this series is consistent with the other
series (11,19). While most patients received NACTRT
in this series, some were operated upfront as the need for
MVRs was found intra-operatively. Some of these were
the patients with upper rectal cancers who underwent
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resection of the involved small bowel. Currently, there is
no level 1 evidence for the use of additional chemotherapy
after NACTRT. In this series, among the 13 patients
who received additional chemotherapy after NACTRT,
2 showed complete response, and only 5 revealed pT4
(37%). Although the numbers are too small to determine
the impact of such a therapy on survival, this series do show
improved RO resection as a result of further down staging.

The role of extended lymphadenectomy in the
management of rectal cancers is highly debated. In spite
of extended TME performed in the majority of patients in
this series, extended lymphadenectomy was offered only
to those who showed residual nodal disease after NACTRT,
which is consistent with the results of the other studies (20).
For this reason, it is not possible to comment on the
advantages of extended lymph node resection in these
patients. However, node positivity did not influence survival
or recurrence in this series. This is in contrast to few studies
on pelvic exenteration, which found nodal status as an
important prognostic factor influencing survival (21,22).
However, a recent meta-analysis did show that there was
no improvement in survival and local recurrences when an
extended lymphadenectomy was performed compared with
standard TME (23).

Recent systemic review on MVR showed that 5-year OS
rates ranged from 33% to 74.1% and DFS from 25.9% to
52% (16). Considering the fact that 29.6% patients showed
mucinous component on final histology and 24.1% patients
showed signet ring cell adenocarcinoma, our short-term
results seem to be comparable (7able 6). However, in young
patients with biologically aggressive tumors such as mucinous
or signet ring cell adenocarcinoma, long-term outcomes
are difficult to predict, and, hence, longer follow-up
is needed. Limitations of the present series include
retrospective nature of the study, limited follow-up and
fewer patients included in the study.

Conclusions

In Indian subcontinent, MVRs in young patients with
high proportion of signet ring cell adenocarcinomas based
on MRI 2 is associated with similar CRM involvement
and similar adjacent organ involvement as the western
patients who are older and surgery being planned on
MRI 1. However, longer follow-up is needed to confirm
noninferiority of oncological outcomes.
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Table 6 Comparison of the outcomes in the present series with the literature

. Median age Sphincter . Perioperative 5-year overall
Studies Year n . RO resection (%) - .
(years) preservation (%) morbidity (%) survival (%)
Harris et al. (10) 2011 42 62 21.0 79.0 50.0 48.0
Smith et al. (11) 2012 124 62 37.9 84.6 47.6 53.3
Manas et al. (12) 2014 30 68 - 73.3 57.0 36.7
Crawshaw et al. (13) 2015 61 62 55.7 86.8 57.4 43.5
Present series 2015 54 43 33.0 87.0 37.0 70.0
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