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Abstract

Background—The practice of salvaging recurrent rectal cancer has evolved. Among patients
with locally-recurrent disease, we aimed to define their evolving salvage potential over time, and
to identify durable determinants of long-term success.

Methods—In consecutive patients undergoing curative-intent multimodality salvage between
1988-2012, predictors of long-term survival were defined by Cox regression analysis and
compared over time. Re-recurrence and subsequent treatments were evaluated.

Results—After multi-disciplinary evaluation of 229 patients, curative-intent salvage therapy
included preoperative chemotherapy and/or radiation (74%, with 41% undergoing repeat pelvic
irradiation), surgical salvage resection with/without intraoperative radiation (83 patients, 36%),
followed by postoperative adjuvant chemotherapy (87, 38%). Curative-intent resection involved
multi-visceral resection in 47% and bone resection in 30%, leading to a RO resection rate of 81%.
After a median follow-up of 56 months, the 5-year overall survival was 49.8% in 20052012,
markedly increased from 31.5% in 1988-1997 (p=0.044). Long-term success was associated with
RO resection (p = 0.017) and lack of secondary failure (p=0.003). 125 (55%) patients had re-
recurrence at 19 months (median). Repeat operative rescue was feasible in 44% of the patients
with local-only and 20% of the patients with distant re-recurrence, and resulted in a median
survival of 20 months after re-recurrence.

Conclusions—The long-term salvage potential for recurrent rectal cancer has significantly
improved with time, when an individualized treatment algorithm of multimodality treatments and
surgical salvage is considered. Durable predictors of long-term success were achieving an RO
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resection at salvage operation, avoidance of secondary failure, and feasibility of repeat rescue after
re-recurrence.

Introduction

Methods

The multimodality treatment of rectal cancer has significantly evolved over the past few
decades toward meticulous surgical technique, judicious use of radiation, and modern
chemotherapy?, but pelvic recurrence has not been able to be eradicated.2=® Curative-intent
salvage therapy for recurrent rectal cancer has long been conceived 519, and multiple
studies from specialized centres around the world over the decades have demonstrated that it
offers the only potential for cure and for preservation of quality of life (QOL). 11-13

The practice of salvaging recurrent rectal cancer is often reflective of the treatment trends for
primary rectal cancer and has likewise evolved over time. The lack of access to specialized
centres, concerns about operative complications, acceptance of chemotherapy or radiation as
palliation, and the uncertainty about the long-term salvage potential, remain barriers to
referring patients for multidisciplinary evaluation and potential salvage. On the other hand,
pelvic re-irradiation, advanced peri-operative care, high-resolution pelvic magnetic
resonance imaging (MRI) and positron-emission tomography (PET) imaging, and effective
modern systemic chemotherapy, have all becomes available in the most recent

decade.l: 1415 Thus, it is not surprising that the reported outcomes of salvage therapy show
significant variability, with median survival of 22 to 60 months, 3-year local control rates
ranging between 26-100%, and 5-year distant failure rates of 9-68%.16

Recognizing that patients with locally-recurrent rectal cancer (LRRC) are heterogeneous in
their extent of disease, the prior therapies, and underlying tumour biology, we aimed to
define the evolving long-term salvage potential of these patients and to identify durable
determinants of long-term success over time. We additionally investigated changes in our
multidisciplinary practice over time and highlighted key treatment components.

Management algorithm for LRRC

Each patient was evaluated by a multidisciplinary team of colorectal surgical, medical, and
radiation oncologists who formulated an individualized treatment plan within a standard
framework.(Figure 1) Histologic confirmation of recurrent disease was required in all cases,
and tissue biopsy was obtained either endoscopically or percutaneously with image-
guidance. The extent of disease is currently evaluated by chest x-ray or computer
tomography (CT), abdominal and pelvis CT, MRI of the pelvis, and PET scan. The use of
PET had increased after 2001 and became routine since 2005, while the use of high-
resolution MRI increased after 2007 and became routine since 2009. The presence of distant
metastatic disease and a predicted R2 resection margin2 were generally considered
contraindications to curative-intent salvage therapy for locally recurrent disease.

Multimodality therapy typically included preoperative pelvic radiation or re-irradiation with
concomitant chemotherapy, salvage surgical resection with curative intent, and postoperative
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systemic chemotherapy.(Figure 1) Patients who had not received prior pelvic radiation were
eligible for preoperative therapy with 50.4 Gy of radiation in 28 fractions with concurrent 5-
flurouracil(FU)/Capecitabine; patients who had received prior pelvic radiation were treated
with hyperfractionated radiation therapy with a dose of 39gy in 26 fractions of 1.5 Gy twice
daily with concurrent Capecitabine (900mg/m?2) on days of radiation. Surgical resection was
conducted with the planned goal of RO resection, and multi-specialty surgical teams were
assembled for the anticipated need for multi-visceral resection and for soft tissue
reconstruction.? Sphincter preservation is considered whenever possible based on adequacy
of rectal margin, freedom from involvement of anal sphincter and levator ani, and
anticipated acceptable functional outcomes. Intra-operative radiation (IORT) was
administered selectively for patients whose resection margin was negative but close (i.e. <
2mm) or was microscopically positive (R1) based on intraoperative frozen pathology
assessment, after a joint consultation between the operative surgeon and the radiation
oncologist. Prior to 2001, IORT was typically administered using a linear accelerator
delivering 6-15 meV electrons, with dose of 10-20 Gy, prescribed to the 90% isodose line.
From 2001, IORT was administered using high dose rate (HDR) iridium-192 brachytherapy
using a Harrison-Anderson-Mick (HAM) applicator with a dose of 10-15 Gy prescribed at 1
cm from the radiation source.1’ Postoperative adjuvant chemotherapy was used selectively
dependent upon prior treatments, surgical pathology, and patient’s performance status
postoperatively.

Study cohort

After approval from the Institutional Review Board, consecutive patients with LRRC who
underwent multimodality salvage therapy with curative intent at our institution between
1988 and 2012 (inclusively) were identified from the institutional tumour registry. Patients
who had gross residual disease (R2) were considered to have not had curative-intent therapy
and excluded. Furthermore, patients who had not undergone standard surgery for their
primary rectal cancers (for example, local excision or other means of local tumour
destruction) were excluded. Patients who had oliogometastatic disease concomitantly
resected with curative intent were included.

Patient demographics, tumour characteristics, surgical intervention, and administration of
radiation and systemic chemotherapy, were reviewed. Site of pelvic recurrent disease was
broadly categorized, based on the predominant disease pattern, as: anastomotic (typically
identified endoscopically), mesorectal (involving mesorectal or central presacral soft tissue),
lateral (involving lateral pelvic structures), and other. All available operative and pathology
reports related to the primary rectal cancers were re-reviewed. Operative reports were
specifically reviewed for descriptions of: bowel resection margins, level of vascular ligation,
and mesorectal dissection 18-20; pathology reports were reviewed for the College of
American Pathologists key elements 21, including histological grade, tumour and nodal
evaluation, margin status (distal, proximal, and radial) and distance, and lymphatic and
venous invasion. Resection margin was regarded as positive (R1) when any one of the radial,
proximal or distal margins were involved by tumour or when tumour-free distance was < 1.0
mm.
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The primary endpoints were overall survival (OS), disease-free survival (DFS), and
secondary failure or re-recurrence after salvage therapy. All patients were followed from the
date of histologic diagnosis of recurrent rectal cancer to the date of their last follow-up or
death. Minimum surveillance included clinic visits including laboratory testing every 3-6
months, and annual chest, abdominal and pelvic imaging. Vital status was determined in all
patients from medical records, correspondence with patients or local physicians, and/or from
the institutional tumour registry. Secondary failure was defined as biopsy-proven re-
recurrent disease after multimodality salvage therapy. The first sites of secondary failure
were recorded and categorized as local-only if disease were present in the pelvis only, or as
distant if metastatic disease in extra-pelvic distant organs were found.

Statistical analyses

Results

Categorical data were described as number and per cent (%), and compared using X2
analysis; non-parametric continuous data were described as median, interquartile range
(IQR) and compared using the rank sum test. Overall survival (OS) and disease-free survival
(DFS) from salvage surgery were estimated using the Kaplan-Meier method. A Cox
proportional hazard model was constructed to identify independent predictors of poor OS.
To examine the evolution in our practice over time, the study period was divided into three
segments, 1988-1996, 1997-2004, and 2005-2012. Compared to the early period of 1988-
1996, the middle period was informed by the Dutch TME? and the German Rectal Cancer?
trials establishing the benefit of total mesorectal excision and neoadjuvant chemoradiation,
while modern chemotherapy including oxaliplatin and targeted agents become available
since 2005. Differences across time periods were assessed using Cox regression. A two-
sided p-value of 0.05 denoted statistical significance. All analyses were conducted using
STATA version 11MP (Statacorp, College Station, TX.).

A total of 229 patients met study criteria, including 129 (56%) male patients. The median
age at the diagnosis of LRRC was 57 years (IQR: 48-67). Median duration of follow-up was
56 months (IQR: 22—71 months).

Primary rectal cancer treatment

Most patients (n=210, 91.7%) had their primary rectal cancer treated prior to referral to our
institution for salvage therapy. The primary procedure had been sphincter-preserving in the
majority (n=182, 79.4%). The resection margins (proximal, distal and radial) were negative
in 173 (75.5%) patients, and were unknown or positive in the remaining. Despite review of
the primary records, pre-treatment clinical stage of the primary rectal tumour was not
documented in many cases, but 26.2% of the patients received neoadjuvant chemoradiation.
Pathologic stages of the primary cancers are summarized in Table 1.

Recurrent rectal cancer diagnosis and treatment

Overall, histologically-proven pelvic recurrence was evident at a median of 27.1 (IQR: 12.1-
33.7) months after surgical resection of the primary disease. Most patients were
asymptomatic and the diagnosis was triggered by abnormal surveillance imaging (22%),
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abnormal endoscopy (21%), or elevated carcinoembryonic antigen (CEA,13%). Among
symptomatic patients, pain (17%) and anaemia (12%) were most common.

The distribution of recurrent rectal cancer was most commonly central/anastomotic (99
patients, 43.2%), followed by mesorectal/presacral/perineal (83, 36.2%), lateral pelvis (31,
13.6%), and multi-site (16, 7.0%). Oligometastatic disease was present in the liver (3, 1%),
para-aortic nodes (2, 1%), and in a periumbilical mass (1, 1%).

The majority of the patients (168 patients, 73.4%) received pre-operative systemic
chemotherapy and/or radiation. (Table 1) Fifty-seven (41%) of the 138 patients who received
radiation had been previously irradiated for their primary tumours. Patients who had not
been treated with prior radiation received 50.4 Gy in 28 fractions. Patients who had received
prior pelvic irradiation were treated to a dose of 39Gy in 26 fractions twice daily with
concurrent capecitabine at 900mg/m2 on days of radiation. Eighty-seven (38.0%) of the
patients received postoperative chemotherapy.

Surgical salvage required multi-visceral resections in approximately half of the patients
(47%; Table 1). Bone resection, especially of distal sacrum and coccyx, was required in
30%, while concomitant resection of oligometastatic disease, in 6%. Sphincter preservation
was feasible in 20%. Overall, RO resection was achieved in 185 (81%) patients, while the
remaining had a R1 resection. Intraoperative radiation was administered in 83 (36%)
patients.

The post-operative mortality rate was 0.9% (Table 1). Two patients expired after total pelvic
exenteration, one from respiratory failure and the other from pulmonary embolism. The most
common morbidities were wound infection (30 patients; 15%: abdominal 10%, perineal
5%), pelvic abscess (16 patients, 7.0%), urinary tract complications (including urinary tract
infection, conduit leaks and ureteral strictures; 15 patients, 7%).

Long-term outcomes of multimodality salvage for LRRC

The overall 3- and 5-year OS from salvage surgery were 61.7% and 42.6%. The
corresponding 3- and 5-year DSS were 67.0% and 47.3% respectively. (Figure 2a,b) In
multivariable analysis (Table 2), independent predictors of poor OS included: non-R0
resection at salvage operation (HR: 1.69; p=0.017) and having a secondary failure (HR:
1.79; p=0.003). The 5-year OS of the patients with a RO resection was 50%, significantly
more favourable than those with a R1 resection (18%; p<0.001; Figure 3a). The 5-year OS
of the patients who had developed re-recurrence was significantly inferior to that of those
who did not (34.0% vs. 56.0%, p=0.001; Figure 3b).

Secondary failure occurred in 125 (54.6%) patients at 19.4 months (IQR: 7.8-24.9 months)
after the index salvage operation. Re-recurrence was loco-regional only in 48 (21.0%),
distant only in 58 (25.3%) and both in 19 (8.3%).

Among the 48 patients with local-only re-recurrence, 21 (43.8%) underwent repeat operative
salvage of curative intent, including: radical resection of pelvic tumour with en bloc
resection (n=10; with distal sacrum/coccyx in 4, entrectomy in 2, seminal vesicle and
vaginal cuff in 1 each), partial or total pelvic exenteration (n=8), pelvic regional nodal
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dissection (n=2), and abdominal perineal resection (n=1). Among the 77 patients with re-
recurrence at distant sites, 17 (22.1%) had repeat salvage surgery resecting metastatic
disease, in the lung (n=11), liver (n=2), abdominal wall (n=2), retroperitoneum (n=2) and
brain (n=1). The remaining patients who were not eligible or declined repeat operative
salvage received systemic chemotherapy (n=63), palliative radiation/brachtherapy (n=27),
and supportive care (n=8). Patients who underwent repeat salvage surgery for re-recurrence
had significantly longer OS than those who were not eligible (median OS of 19.8 vs. 11.3
months; p<0.001).

Evolving oncologic treatments and outcomes over time

The 5-year OS has significantly improved over our study period. In the most recent time
period of 2005-2012, the 5-year OS after salvage was 49.8%, markedly improved since
earlier study periods of 1988-1996 and 1997-2004, where the corresponding OS rates were
31.5% and 42.8% (p=0.044; Figure 4). Rates of RO resection showed an increasing trend
from 77% to 84% in association with decreased rates of local-only re-recurrence (24% to
17%), although these differences did not reach statistical significance. The rates of distant
failure did not significantly change over time, but repeat rescue surgery has been more
frequently performed over time, though the small patient numbers failed to reach statistical
significance (p=0.146). The observed improvement in OS was associated with significantly
increased use of preoperative therapy for primary rectal cancer (16.9% in 1988-1996 vs.
35.0% in 2005-2012; p=0.0252), a trend toward fewer patients who had residual mesorectal
nodes at the time of salvage resection (48% vs. 37%; P=0.102), increased use of pre-
operative pelvic (re)irradiation (63% vs. 89%; p<0.001) as well as post-operative
chemotherapy in association with salvage surgery (16.9% in 1988-1996 vs. 65.5% in 2005—
2012; p<0.001; Figure 5).

Discussion

Despite the heterogeneity of LRRC, careful multidisciplinary planning and often-extensive
surgical intervention have been the cornerstones of salvage therapy since its conception. We
found that with evolving multi-modality therapy over time, the long-term salvage potential
has improved with a 5-year survival 50% currently, representing an absolute 18.3%
improvement (49.8% vs 31.5%) over the past two decades. Durable predictors of long-term
success were ability to achieve RO surgical resection and avoidance of re-recurrence/
secondary failure, while repeat surgical rescue was feasible and afforded longer survival in
eligible patients with re-recurrence.

The most durable determinant of long-term survival over time was achievement of RO-
surgical resection. The RO resection rate of 81% herein compares favourably to rates (26—
79%) reported in the literature?2-24, and had increased from 77% to 84% in our cohort over
time. This success reflects evolved preoperative imaging and careful multidisciplinary
surgical planning over time. At our institution, patients are now assessed by contrast-
enhanced CT, high-resolution pelvic MRI, and PET. This combination has improved our
ability to delineate local and distant disease, and to judge whether RO surgical salvage is
possible or whether R2 resection is predicted. We agree with the consensus recommendation
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from the Beyond-TME group and have not offered patients with significant metastatic
disease or predicted R2 resection curative-intent salvage due to limited evidence of
benefit.12: 15 Thus, evolving advanced imaging techniques have helped select the most
appropriate candidates for operative salvage while planning for specific pelvic surgical
dissection planes. 25 26 Secondly, to optimize RO resection, the need for extending beyond
the standard TME planes and/or involving multi-visceral or composite bone resection are
always anticipated, in accordance with recommendations of the Beyond-TME group.1® As
tumour cannot always be differentiated from fibrosis on imaging3%:31, other specialty
surgeons are involved pre-operatively and intra-operatively as needed. In particular, the need
for soft tissue reconstruction is anticipated in these patients with large acquired operative
defects in irradiated operative fields. For patients who had undergone a sphincter-preserving
procedure, pedicled omental flaps and vascularized rectus muscle flaps were most
commonly utilized, while vascularized myocutaneous flaps arising from the rectus, the
vastis, the gluteus or the latissimus muscles were utilized for larger perineal wounds
especially after multi-visceral resections.2”: 28 Indeed, two-thirds of our operations involved
multiple surgical specialties and teams of surgeons who have gained experience working
with each other have emerged. The significant impact of RO resection on survival
underscores the key role the surgical team plays in the long-term outcome of patients with
LRRC.

The re-recurrence or secondary failure after salvage therapy has not been extensively
examined in the literature!®, but as expected it was another durable predictor of long-term
outcome. Secondary failure involving distant sites was more common than local-only failure
throughout the study period. Overall, 43.8% of the local-only and 22.1% of the distant re-
recurrences were amendable to repeat operative rescue. And this highly selected eligible
group enjoyed a median survival of 20 months. Repeat salvage of local re-recurrence
followed the same operative principles and mostly involved radical resection of the tumour
with en bloc resection of involved structures to RO resection margin. Our data hinted at
rising proportions of patients eligible for repeat operative rescue over time, particularly
among those with distant failure. This is likely due to the significant advances in systemic
chemotherapy in the recent decade, similar to the increased metastasectomies in liver, lung
and peritoneum for patients with stage 4 colorectal cancer.29-32 Thus, increased rescue
treatment options for secondary failure, particularly at distant sites, in the future could
further extend the overall salvage potential of LRRC.

Salvaging recurrent disease provides a unique reflective lens into the treatment of rectal
cancer over time. Compared to the early period of 1988-1996, the middle period (1997-
2004) was informed by the Dutch TMES and the German rectal cancer? trials, while the
most recent period benefited from the availability of modern chemotherapeutic agents, as
well as advanced imaging techniques. Indeed, comparing the first and the middle periods,
we observed increased use of neoadjuvant therapy, and fewer unresected mesorectal nodes at
salvage resection, suggesting increased practice of total mesorectal resection for primary
rectal cancer. These changes demanded increasing consideration for (1) pelvic re-irradiation
using hyper-fractionated regimen in patients who had received prior radiation for their
primary diseasel”: 33: and for (2) multi-visceral and extensive lateral compartment resections
in patients whose recurrent disease no longer represented un-resected mesorectal nodes but
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disease in the lateral pelvis.34 35 Although recurrent disease after prior chemoradiation and
in the lateral pelvis may be considered more resistant to salvage, these did not significantly
influence OS in our multivariate analysis.(Table 2) Comparing the last to prior periods, we
observed significantly increased use of pre-salvage chemoradiotherapy and post-salvage
“adjuvant” chemotherapy, typically 5FU, oxaliplatin and leucovorin (FOLFOX; 67%), and
the inclusion of select LRRC patients with controlled isolated distant metastases. While
these changes have been associated with improved salvage potential for LRRC over time, a
constant rate of distant failures after salvage therapy remained throughout the study period.
This observation suggests that an alternative treatment sequence may be beneficial. We
speculate that providing a period of systemic chemotherapy prior to embarking on local
salvage surgery may help address the risk for distant failure upfront, decrease the possibility
of omitting adjuvant chemotherapy due to postoperative complications, and identify patients
with biology that is more favourable for salvage.

Our study is subject to both strengths and limitations. This large series of patients with
oncologic follow-up allowed us to examine for durable predictors of long-term outcome and
observe changes over time. However, it represents a selected cohort of patients treated at a
highly specialized unit. In addition to disease-related factors, the very low perioperative
mortality in our study reflects also other patient-related selection factors such as functional
status, co-morbidities, and quality of lifel: 12, We could not retrospectively reconstruct the
larger cohort of all patients with LRRC, and could only estimate, based on prior experience
that, only 59% of the patients underwent curative salvage, while 12% underwent non-
curative or palliative surgery, and another 28% underwent non-surgical treatment only.12
Furthermore, we did not prospectively capture morbidities related to systemic chemotherapy
or any late effects of pelvic radiation. These treatment-associated toxicities should not be
ignored as they can linger and impact patient’s survivorship experiences, although patient-
reported quality of life after surgical salvage has been acceptable.11: 12. 36 Thus, morbidities
associated with multi-modality treatment should be deliberated during overall treatment
planning for these complex patients.

Recurrent rectal cancer remains a challenging clinical problem. However, with evolving
multi-modality treatments, long-term salvage potential for LRRC has increased over time,
with 5-year overall survival now approaching 50%. Durable predictors of success included
the ability to achieve RO-resection at salvage operation and avoidance of secondary failure,
while repeat surgical rescue of re-recurrences could further extend the overall salvageability.
Continued improvements in systemic treatment regimens will be needed to improve the rates
of distant failure and further expand the salvageability of these patients.
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Figure 2.
Overall survival (a) and disease-free survival (b) of patients after salvage treatment for

LRRC.
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Figure 3.

The overall survival of the patients (a) with RO vs. R1 resection (p<0.001); and (b) who
developed vs. did not develop a secondary failure (p<0.001).
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Figure 4.
Increased salvage potential of patients over the evolving era of multimodality treatments
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Figureb.
Evolving multimodality treatments for primary and recurrent rectal cancer over time.
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Details of the treatments for the primary rectal cancers, as well as multimodality salvage therapy for locally

recurrent rectal cancer

N=229 | (%)
Age at diagnosis of recurrent rectal cancer, years (Median, Interquartile range) | 56 48-67
Sex
Male 129 56
Race
White 180 79
Black or African American 21 9
Hispanic or Latino 23 10
Asian/Other 5 2
Primary rectal cancer
Surgical procedure
Sphincter preserving 1 182 795
Non-sphincter preserving 2 47 205
Surgical resection margin
Negative (RO/R1) 173 75.5
Involved 17 7.5
Incompletely or not reported 39 17.0
Histologic grade
Well-/Moderately-differentiated 197 86
Poorly /Un-differentiated 15 6.6
Unknown 17 7.4
Lymphovascular and/or perineural invasion
Yes 61 27
Unknown 97 42
Neoadjuvant chemotherapy and/or radiation 60 26.2
Pathologic stage
pT1-2NO 48 20.9
pT3-4NO 50 21.8
pT1-4N+ 65 285
ypT1-2NO 7 3.1
ypT3-4NO 22 96
ypT1-4N+ 26 115
TanyNanyM1 3 1.2
Unstaged /Unknown 8 3.4
chemotherapy 134 58.5

Multi-modality salvage therapy for recurrent cancer
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N=229 | (%)

Pre-operative chemotherapy and/or radiation 168 73.4
Intraoperative radiation 83 36.2
Post-operative chemotherapy 87 38.0
Salvage Surgery

Redo LAR/coloanal anastomosis 46 20.1

APR 55 24.1

Pelvic exenteration, anterior 7 3.1

Pelvic exenteration, posterior 16 7.0

Pelvic exenteration, total 57 24.9

Radical resection of pelvic tumor mass 40 17.7
Multi-visceral resection 108 47.2
Bone resection 68 29.7
Oligometastasis resection 10 57
RO resection 183 80
Additional LN retrieved at salvage surgery 104 454
30-day or In-hospital outcomes
Mortality 2 0.8
Morbidity 116 50.6

Page 18

Included low anterior resection (LAR), proctectomy with coloanal anastomosis (coloanal), total proctocolectomy with ileoanal pouch anastomosis

(IPAA)

Included abdominal perineal resection (APR), Hartman’s procedure, anterior, posterior, or total pelvic exenteration procedures

Included liver resection (7 patients), and peritoneal/abdominal wall disease resection (3 ptients).

LAR=Low anterior resection
APR=Abdominal perineal resection

LN = lymph nodes
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Table 2

Multivariable analysis of durable independent predictors of long-term salvage success
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Factor Hazard ratio for poorer 5-year overall survival | 95% Confidencelnterval | p-value
Age (years) 0.99 0.98-1.01 0.24
Sex

Female 1.0

Male 0.88 0.61-1.25 0.47
Primary tumour, histologic grade

Low (grades 1-2) 1.0

High (grades 3-4) 1.27 0.69-2.33 0.44
Primary tumour, pathologic stage

| 1.0

I 1.40 0.83-2.35 0.21

I 1.65 0.98-2.77 0.061

v 1.33 0.15-11.47 0.78
Primary tumour, radiation treatment

No 1.0

Yes 1.15 0.72-1.82 0.56
Primary tumour, systemic chemotherapy

No 1.0

Yes 111 0.70-1.78 0.66
LRRC salvage, type of surgery

LAR/Coloanal 1.0

APR 0.84 0.46-1.50 0.55
Partial/Total exenteration 111 0.62-1.91 0.77
Radical resection of pelvic mass 0.92 0.48-1.77 0.80
LRRC salvage, resection status

RO 1.0

Non-R0O 1.69 1.10-2.61 0.017
LRRC salvage, additional LN retrieved

No 1.0

Yes 0.79 0.28-6.37 0.72
LRRC salvage, radiation treatment

No 1.0

Yes 0.87 0.58-1.30 0.51
LRRC salvage, systemic chemotherapy

Yes 1.0

No 141 0.91-2.14 0.11
Secondary failure

No 1.0
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Factor Hazard ratio for poorer 5-year overall survival | 95% ConfidencelInterval | p-value
Yes 1.79 1.22-2.65 0.003
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