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Tumor Location may Affect Total Mesorectal
Excision Quality

Abstract

Purpose: Total mesorectal excision (TME) is standard of care for patients with
resectable rectal cancer. Post-operatively, specimens are graded as complete,
nearly complete, or incomplete. It is known that incomplete mesorectal excisions
are associated with increased local recurrence. This study looks at factors which
may predict incomplete resections.

Methods: This retrospective medical record review looked at patients who
underwent planned total mesorectal excision for rectal cancer from January 2012
to January 2015. Data was collected for the following variables: tumor height,
tumor location, history of radiation therapy, history of prior pelvic surgery, history
of neoadjuvant therapy, laparoscopic or open surgery. Patients were compared
based on total mesorectal excision quality. Statistical analysis was done with
Fisher’s exact tests and ANOVAs.

Results: 57 patient charts were reviewed and one patient was excluded. Out of this
56 patient cohort, 89% of specimens were complete, 5% were near complete and
5% were incomplete. Tumor location was the only variable which was significantly
different among the three groups (p=0.002). Incomplete specimens came from
tumors that were posterior (67%) and lateral (33%). Near complete specimens
came from tumors that were anterior (33%) and lateral (67%). Out of 31 patients
with circumferential tumors, 100% had complete TME's.

Conclusions: Tumor location may affect TME quality. In this present study,
circumferential tumors were associated with a complete TME whereas other
tumor locations presented a risk for nearly complete or incomplete TME. Care
should be taken during the dissection and the experienced surgeon should be
involved in the surgery of tumors that are not circumferential.
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The treatment for rectal cancer has evolved significantly over the
last three decades. Despite advances in technology and treatment
algorithms, precise surgical resection remains essential in
minimizing tumor recurrence. That technique includes resection
of both the tumor and the mesorectum. Currently, treatment
involves a multidisciplinary approach consisting of a range of
experts including: surgeons, radiologists, pathologists, medical
oncologists, and radiation oncologists. About 84% of patients
with rectal cancer undergo surgical intervention whether it be for

palliative or curative intent depending on the stage of the tumor
[1]. Total mesorectal excision (TME), originally proposed by Heald
et al. is currently the standard of care for patients with resectable
rectal cancer [2]. For patients with tumors in the lower two-
thirds of the rectum, TME is the gold standard. For tumors in the
upper third of the rectum, tumor specific mesorectal excision is also
effective. Through the years it has become clear that variability in
surgical techniques resulting in incomplete tumor excision can affect
outcomes in terms of local recurrence and patient survival [3,4].
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The mesorectum is the layer of fatty soft tissue surrounding the
rectum which contains lymphovasular and neural tissue [2]. In
the mesorectum, tumor may spread via lymphatics, perineural
invasion or via tumor deposits from the primary tumor. In order
to perform TME, the surgeon must identify and dissect the plane
posterior to the fascia propria of the rectum and anterior to
the presacral fascia. This will result in accurate resection of the
mesorectum with minimal bleeding or trauma to the nerves
responsible for bladder and sexual function. Care must be taken
to not stray into or out of the mesorectal envelope [5].

Since the introduction of TME by Heald et al. several studies,
including large multi-center randomized control trials, have
gone on to further describe effective treatment strategies for
rectal carcinoma [6-9]. In terms of surgical technique, 5-year
local recurrence rates have been shown to drop from 15-45%
with non-standardized rectal cancer resections to less than 8%
with total mesorectal excision [6]. Furthermore, the Dutch TME
trial and Swedish Rectal Cancer Trial showed that the addition of
preoperative radiation in conjunction with TME resulted in even
further decreased local recurrence and possibly increased overall
survival [6,8,9].

Post operatively, specimens are evaluated both microscopically
and macroscopically by a pathologist in order to determine the
quality of the resection [10,11]. Specimens are given a grade
of Incomplete, Nearly Complete, or Complete based on several
factors including: regularity of the circumferential resection
margin, presence of coning, defects in the mesorectum, and
integrity of posterior and anterior visceral fascia [12]. Many
institutions have adopted synoptic pathology reporting for
colorectal cancer, which is essentially a checklist for specimen
analysis that has been shown to improve completeness and
accuracy of assessment of tissue specimens [13,14]. This type of
reporting was introduced to our institution beginning in 2012.

In order to give patients the best chance at disease free survival,
performing accurate total mesorectal excision and achieving
a mesorectum grade of “complete,” is critical. Therefore, by
studying which factors may contribute to an “incomplete”
specimen, we may gain insight into how to better our surgical
approach or technique.

Methods

This retrospective study, involving a medical chart review, was
approved by the Institutional Review Board at the University
of Vermont. The aim was to perform a medical record review
of patients who have previously undergone planned total
mesorectal excision for rectal cancer in order to determine if any
of the following factors may have contributed to the pathologic
quality of the TME: tumor height, tumor location, history of
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radiation therapy, history of previous pelvic or abdominal
surgery, laparoscopic versus open technique, and low anterior
resection versus abdominoperineal resection. Other factors that
were evaluated in terms of their effect on TME quality were TNM
stage, circumferential resection margin (CRM), and neoadjuvant
chemotherapy.

Study population

All patients who underwent rectal cancer excisions beginning
in January 2012 (when our institution implemented synoptic
pathology reporting for colorectal carcinoma) through January
2015 were included. Patient exclusion criteria included: primary
tumor of the colon, surgery performed for recurrent rectal cancer,
and patients undergoing Transanal Endoscopic Microsurgery.
Patients must have been 18 years or older at the time of surgery
in order to be included in the study.

Data extraction and variables

Patient data was retrieved from synoptic pathology reports,
operative reports, and perioperative office notes from the
electronic medical record at the University of Vermont Medical
Center. Patient information was de-identified prior to entry into
our database.

The following baseline and clinical data were collected: age,
sex, race, history of previous abdominal or pelvic operations,
history of pelvic radiation, tumor height, tumor location,
laparoscopic versus open surgery, Low Anterior Resection versus
Abdominoperineal Resection, TNM stage, history of neoadjuvant
chemo/radiation therapy, margin status including CRM, and the
pathologic quality of the mesorectum. Tumor height was defined
by distance in centimeters from the dentate line.

All total mesorectal excisions were performed by 1 of 4 fellowship
trained colorectal surgeons at our institution, of whom the
average time out of fellowship was 18 years. All specimens were
graded independently by pathologist assistants with second
opinion by a fellowship trained Gl pathologist on any case that
was not “complete.” Status of circumferential resection margin
was documented and completeness of mesorectum was scored as
described by grade of complete, nearly complete, or incomplete
(Table 1).

Statistical analysis

Overall, variables were statistically analyzed and then patients
were distributed into groups according to specimen quality:
incomplete, nearly complete, and complete. Statistical analysis
was performed to compare the three groups and then another
analysis was done which grouped the “completes” and “nearly
completes” together and compared this combined group to the
“incompletes.” Because of a small sample size, comparisons

Table 1 Grading of quality of mesorectum following Total Mesorectal Excision for rectal cancer [7].

Mesorectum Defects Coning CRM
Complete Intact, smooth Not deeper than 5mm None Smooth, regular
Nearly Complete Moderate bulk, irregular No VISI:;';:;?]:CUH“S Moderate Irregular
Incomplete Little Bulk Down :’cr)or;::lizculans Moderate-marked Irregular

This article is available in: http://colorectal-cancer.imedpub.com/archive.php



between these groups were done with Fisher’s exact tests.
ANOVA was used to determine if there was a difference in age,
tumor heights, or number of lymph nodes removed between the
three groups. Odds ratios were not performed due to the small
sample size and numbers of incomplete specimens.

Results

A total of 57 patient charts were reviewed. One patient was
excluded due to undergoing Transanal Endoscopic Microsurgery
(TEM). Mean age overall was 59 (SD=13) and there were 37 (66%)
males and 19 (34%) females. There were 36 (64%) patients who
had a prior history of radiation and 22 (39%) had a prior history
of abdominal or pelvic surgery (Table 2). There were 35 (62%)
patients who underwent neoadjuvant therapy for treatment of
their rectal cancer.

Out of the total 56 rectal resections, 48 (86%) procedures were
done open, 6 (11%) were done laparoscopic, and 2 (3%) were
laparoscopic converted to open. There were 43 (77 %) low
anterior resections and 13 (23%) abdominoperineal resections
(Table 3).

Overall the TME specimen quality was 50 (89%) complete, 3 (5%)
near complete, and 3 (5%) incomplete. The overall mean tumor
height was 7.0 cm (SD=4.5) from the dentate line. There was no
significant difference in the mean tumor height between the
three groups (p=0.09), which were as follows: 7.0 cm (SD=4.5)
for completes, 10.7 cm (SD=3.1) for near completes, and 2.7 cm
(SD=1.5) for incompletes. The overall mean number of lymph
nodes removed was 15.6 (SD=9.4) nodes. There was also no
significant difference in number of nodes removed between
the three groups (p=0.65), which were as follows: 16.0 (SD=9.5)
from completes, 13.3 (SD=3.8) from near completes, and 11.3
(SD=12.1) from incompletes.

The overall tumor locations were as follows: 9 (16%) anterior, 6
(11%) posterior, 31 (55%) circumferential, 9 (16%) lateral, and 1
(2%) unknown (Table 4). The patient with the unknown tumor
location was omitted from further analysis in regards to tumor

Table 2 Patient characteristics and TME quality.
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location. Tumor location was significantly different between the
three groups (p=0.002). Incomplete specimens came from tumors
that were located posterior (67%) and lateral (33%). Complete
specimens came from tumors located circumferentially (63%),
anterior (16%), posterior (8%), lateral (12%). Nearly complete
specimens came from tumors located lateral (67%) and anterior
(33%) (Figure 1).

Circumferential resection margin was positive in 2 (4%) specimens,
both of which had complete TME specimen grades. The mean
closest margin to tumor was significantly different between
the three groups (p=0.03): 1.15 cm for completes, 0.57 cm for
near completes and 0.25 cm for incompletes (Table 5). When it
came to TNM staging, we looked at differences in TME quality in
relation to the level of staging. There were significant differences
in TME quality between patients who had no regional lymph
node metastasis (NO) and those who had tumor deposits in non-
peritonealized pericolic or perirectal tissues (N1c) (p=<0.001).
Out of our cohort of patients, the highest tumor stage was T4b
and that patient had a complete TME.

Other variables, which had no effect on TME quality, included:
tumor height (p=0.09), laparoscopic versus open technique
(p=0.62), low anterior resection versus abdominoperineal
resection (p=0.25), history of previous radiation (p=1.00), history
of abdominal or pelvic surgery (p=1.00), number of lymph nodes
removed (0.65), history of neoadjuvant therapy (p=0.80), or sex
(p=0.26).

Since patients with complete and nearly complete TME have
similar local and overall recurrence rates, these two groups were
combined and compared to the incomplete group [15]. Again,
tumor location was the only variable which differed significantly
among the two groups (p=0.01) (Figure 2). All other variables had
no effect on TME quality: tumor height (p=0.09), laparoscopic
versus open technique (p=1.00), low anterior resection versus
abdominoperineal resection (p=0.13), history of previous
radiation (p=1.00), history of abdominal or pelvic surgery
(p=1.00), number of lymph nodes (0.42), or sex (p=0.54).

TME Quality

Patient 5 Near complete N o )
Characteristics N Complete N (%) (%) Incomplete N (%) p- value
Male 37 33 (89%) 1(3%) 3 (8%)
0.26
Sex Female 19 17 (89%) 2 (11%) 0 (0%)
White 51 45 (88%) 3 (6%) 3 (6%)
Race 1.00
Other 5 5 (100%) 0 (0%) 0 (0%)
. . No 20 18 (90%) 1 (5%) 1 (5%)
History of radiation 1.00
Yes 36 32 (89%) 2 (6%) 2 (6%)
History of No 34 30 (88%) 2 (6%) 2 (6%)
abdominal 1.00
Yes 22 20 (91%) 1 (5%) 1 (5%) '
or pelvic surgery
Total 56 50 (89%) 3 (5%) 3 (5%)
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Table 3 Comparisons of surgical technique to TME quality.

TME Quality

e s s Lm0 o104
2 1004 o104 o104

a3 (91%) (7%) (2%) .
T o 0% e

Total 56 50 (89%) 3 (5%) 3 (5%)

Table 4 Tumor location and TME quality.

TME Quality

B P o0
51100% oo oo

49 (89%)

0.002

3 (5%) 3 (5%)

Table 5 Margins and TME Quality.

TME Quality

Closest positive margin (cm) ~ Mean(sD)  1.15(1.10) 0.57 (0.38) 0.25 (0.19)

Negative N (%) 54 48 (89%) 3 (6%) 3 (6%)
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Tumor Location
Tumor location frequency and TME Quality. Statistical comparison showed a
significant difference in tumor location (p=0.002).
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Number of Patients

Tumor Location

\_

m Complete+Nearly Complete

Figure2 Tumor location and TME Quality. Combined group “complete + nearly complete” compared to “incomplete.” Statistical
comparison showed a significant difference in tumor location (p=0.01).

Incomplete

)

Discussion

Total Mesorectal Excision is the standard of care for patients
undergoing curative resection for rectal cancer. The importance of
precise surgical technique is paramount [3,4,6-9]. Studies which
have looked at the correlation between the pathologic grading
of the mesorectum and recurrence rates have found increased
local and distant recurrence rates with incomplete TME [15,16].
Maslekar et al. looked at 130 patients and found local recurrence
rates to be 41% in patients with incomplete specimens, 6% in
patients with nearly complete specimens, and <2% in patients
with complete specimens [15]. Nagtegaal et al. looked at 180
patients and found recurrence rates in patients with incomplete
versus complete to be 36.1% versus 20.3% respectively [16]. The
few studies which have looked at factors that may contribute to
incomplete total mesorectal excisions have found variables such
as abnormal BMI and narrow pelvic diameter to be predictive
[17-19]. There have also been conflicting studies regarding the
effects of laparoscopic versus open surgery [3].

This retrospective chart review which looked at 56 patients who
underwent total mesorectal excisions for rectal cancer found that
89% of specimens were complete, 5% were near complete and
5% were incomplete. Out of 11 variables analyzed, tumor location
was the only one which predicted the quality of TME (p=0.002).
Because of similar local recurrence rates between “completes”
and “near completes” in previous studies, these two groups were
combined and compared to the incomplete group [15]. Results
remained similar with tumor location being the only variable
to differ significantly between the two groups (p=0.01). Not
surprisingly, the closest positive margin was significantly smaller
in specimens that were incomplete with an average margin of
0.25 c¢cm in incomplete specimens versus 1.15 cm in complete
specimens (p=0.03). Furthermore, no statistically significant
difference in the overall quality of the TME was found when

© Under License of Creative Commons Attribution 3.0 License

we compared cases done laparoscopic, open, and laparoscopic
converted to open (p=0.62). This compliments many studies
which have found similar local control and long term cancer free
survival between the two techniques [20-22].

It has previously been suggested that the amount of soft
tissue which surrounds the rectum varies circumferentially
and therefore, the location of the tumor may have important
prognostic implications [7]. In this present study, all circumferential
tumors had complete total mesorectal excisions whereas near
complete and incomplete specimens were associated with tumors
in other locations such as posterior and lateral. The authors of this
study postulate that this could be due to posterior and lateral tumors
obscuring the mesorectal envelope or contributing to an already
thin mesorectum in these locations and pushing the envelope more
posteriorly [3,23]. It is well known that TME is a difficult procedure
due to the complicated anatomy of the pelvis with its narrow spaces
and surgical planes, but perhaps tumors that are located in these
other locations add to the difficulty of dissecting difficult planes
while trying to avoid injury of pelvic splanchnic nerves [23].

In conclusion, tumor location may affect the quality of the
mesorectal specimens for patients who have undergone total
mesorectal excision for rectal cancer. Circumferential tumor
predicts a complete TME, whereas other tumor locations seem to
represent a risk for incomplete or nearly complete TME. Although
this study was limited by small sample size, these findings should
be considered in surgical planning and during surgical dissection
in order to achieve the best possible outcomes. Surgeons should
pay particular attention to careful identification of the mesorectal
envelope (and fascia of the rectum) while performing TME when
tumors are not circumferential. The authors recommend larger
studies to further characterize factors which may contribute to
TME quality.
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