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Abstract
Introduction

The gold standard surgical management of curable rectal cancer is proctectomy with total mesorectal
excision. Adding preoperative radiotherapy improved local control. The promising results of neoadjuvant
chemoradiotherapy raised the hopes for conservative, yet oncologically safe management, probably
using local excision technique.

Patients and Methods

This study is a prospective comparative phase III study, where 46 rectal cancer patients were recruited
from patients attending Oncology Centre of Mansoura University and Queen Alexandra Hospital
Portsmouth University Hospital NHS with a median follow-up 36 months. The two recruited groups were
as follows: Group (A): 18 patients who underwent conventional Radical Surgery by TME. Group (B): 28
patients who underwent Trans-anal Endoscopic Local Excision. Patients of resectable low rectal cancer
(below 10 cms from anal verge) with sphincter saving procedures were included: cT1-T3N0.

Results

The median operative time for LE was 120 minutes versus 300 in TME (p<0.001), median blood loss was
20 ml versus 100 ml in LE and TME respectively (p<0.001). Median hospital stay was 3.5 days versus 6.5
days (p=0.009). No statistically signi�cant difference in median DFS (64.2 months for LE versus 63.2
months for TME, p=0.85) and median OS (72.9 months for LE versus 76.3 months for TME, p=0.43). No
statistically signi�cant difference in LARS scores and QoL was observed between LE and TME (p=0.798,
p=0.799).

Conclusion

LE seems a good alternative to radical rectal resection in carefully selected responders to neoadjuvant
therapy after thorough pre-operative evaluation, planning and patient counselling.

Introduction
The gold standard surgical management of curable rectal cancer is proctectomy with total mesorectal
excision. Total Mesorectal Excision (TME) reduced the 5-year local recurrence rate to less than 10%.
Adding preoperative radiotherapy improved local control of resectable rectal cancer. 5-year local control
rate using a short course (5 × 5 Gy) pre-operative radiotherapy was 6% compared to 11% after TME
surgery alone (1, 2).

Surgical morbidity is variable from anastomotic leakage (9%), early or late complications for 25–50% of
patients (including stoma-related complications), and postoperative mortality in up to 2% of patients (3).
Distal cancers are often treated by abdomino-perineal resection (APR) with a permanent colostomy (4).
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Neoadjuvant chemoradiotherapy gives the potential of increasing number of patients who can have
sphincter preservation, although only few prospective trials have declared this (5, 6). Moreover, Rectal
preservation strategies in such patients would be a revolution and may have a signi�cant impact on the
quality of life, by avoiding radical surgery and its side effects. (7).

A tumor pathological complete response (pCR) after neoadjuvant CRT was documented in 8–27% of the
patients (8, 9). Complete “responders” have showed enhancing overall survival and local recurrences with
ypT0 and ypT1 (pT0 and pT1 postneoadjuvant) ranging from 0–6% (10).

The promising results of neoadjuvant CRT raised the hopes for more conservative, preservative, yet
oncologically safe management, probably using local excision technique (9, 11).

Patients And Methods
This study is a prospective comparative phase III study, where 46 rectal cancer patients were recruited
from patients attending Oncology Centre of Mansoura University and Queen Alexandra Hospital
Portsmouth University Hospital NHS with a median follow-up 36 months. The two recruited groups were
as follows: Group (A): 18 patients who underwent conventional Radical Surgery by TME. Group (B): 28
patients who underwent Trans-anal Endoscopic Local Excision. The selection of surgical option was
discussed with each patient after thorough evaluation by the multidisciplinary team. Patients of
resectable rectal cancer with sphincter saving procedures were included in the study: distal rectal
adenocarcinoma (below 10 cm from the anal verge), received neoadjuvant chemoradiotherapy, T1-T3
tumor with 0–3 lymph nodes ≤ = 8mm or non-suspiciously enlarged lymph nodes by radiology on initial
staging. We excluded patients planned for abdomino-perineal resection, T4 tumors, metastatic disease,
perforated or obstructed tumors, medically un�t patients for surgery and chemoradiotherapy.

Preoperative preparation
Pre-neoadjuvant therapy assessment included staging by Chest and Abdominal CT with contrast, and
MRI pelvis with contrast. Colonoscopy and biopsy were done to obtain histopathology and exclude
synchronous lesions. Neoadjuvant therapy given was either long course chemoradiotherapy course in 27
patients (50Gy over 5 weeks, 5 days a week) with concomitant capecitabine and oxaliplatin, or short
course radiotherapy which was implemented in 19 patients (45Gy over a week) after 5-�urouracil radio-
sensitization. Restaging was done 6–8 weeks after neoadjuvant, by digital rectal examination, whole
body CT scan, MRI pelvis with contrast, in addition to tumor markers (CEA, CA19.9). Patterns of response
were then assessed by endoscopic examination. In addition to MRI evaluation of response (mrTRG) in
patients who received long course chemoradiation.

Surgical technique
After at least 6 weeks of long course chemoradiation or the nearest operative list after short course
radiation group, good responders underwent either; Radical rectal resection by proctectomy with total
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mesorectal excision, in which the anal sphincter is preserved, and covering ileostomy. TME Patients were
surgically approached either laparoscopically, trans-anal assisted (taTME), robotically, or open. While for
Trans-anal Endoscopic Local Excision group, the tumor was excised with adequate safety margins using
either Karl-Storz TEO, Richard-Wolff TEMS, or Parks proctoscope. Completion (secondary) TME was done
in patients with poor tumor response in LE specimen. The study protocol is summarized in a �ow-chart
(Fig. 1).

Follow-up
The postoperative specimen was pathologically evaluated and re-staged (ypTNM) according to AJCC
system. The surgical outcomes in terms of intra and post-operative complications were reported (early
and late). The oncological outcomes in terms of recurrence, DFS, and OS were analysed, by the digital
Rectal Examination (plus or minus EUA) every 3 months, follow-up whole body post-contrast CT every 6
months, follow-up post-contrast MRI every 6 months. The functional outcomes, in the form of: Defecatory
function by LARS score (either by post or interview or telephone call) at least 6 months after �nishing
adjuvant therapy and/or reversal of stoma, Patient satisfaction and quality of life by QoL-EORTC-C30
questionnaire, after at least three months from closure of the temporary stoma.

Statistical analysis:
Data were analyzed using IBM SPSS Corp. Released 2013. IBM SPSS Statistics for Windows, Version
22.0. Armonk, NY: IBM Corp. Qualitative data were described using number and percent. Quantitative
data were described using median (minimum and maximum) for non-parametric data and mean,
standard deviation for parametric data after testing normality using Kolmogrov-Smirnov test.
Signi�cance of the obtained results was judged at the (0.05) level. Qualitative data was analysed
using Chi-Square or Monte Carlo or Fisher Exact correction as appropriate. While Quantitative data
was analysed using Student t-test for parametric tests, and Mann-Whitney U test for non-parametric
tests. Kaplan-Meier test was used to calculate overall survival and disease-free survival using log
rank 2.

Results
The mean age for local excision group was younger in TME group (64.5 and 55.5 respectively), but was
not statistically signi�cant (p = 0.098). Gender was equally distributed in the local excision group, with
male predominance in the TME group. Poorer performance was noted in local excision group which was
re�ected by the more advanced age in this group, and tendency of patients to avoid morbidity of radical
surgery of TME. Neither gender nor ASA were statistically signi�cant between the two study groups.

TME group showed more advanced tumors; 6 patients were T2, 12 patients were T3, which was
statistically signi�cant (p = 0.019). Maximum tumor diameter at pretherapy was not statistically
signi�cant between local excision and TME group (2.1 and 2.9 respectively, p = 0.9). Five patients of local
excision group showed an enlarged meso-rectal lymph node but with no suspicious criteria (median size
11 mm), versus four patients in TME group (median size 8.5 mm) (p = 0.905).
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Long course chemoradiation was implemented more in patients of TME (17 out of 18 against 10 out of
28 in local excision group). While short course was administered in 64.3% of patients of local excision
and in only one patient of TME group, which showed a statistically signi�cant difference between the two
groups (p = 0.001). This is attributed to the more locally advanced tumors of TME group, in addition to
variations of MDT decisions between UK and Egypt.

The difference between the two groups in timing of surgery after neoadjuvant was not statistically
signi�cant (median was 12 weeks in LE group versus 10 weeks in TME group, p = 0.22), with three
exceptionally long-time intervals in local excision group (20, 22 and 45 weeks) due to logistic issues and
long waiting lists.

The median operative time for LE was 120 minutes versus 300 in TME (p < 0.001), median blood loss was
20 ml versus 100 ml in LE and TME respectively (p < 0.001). Median hospital stay in LE group was 3.5
days, and 6.5 days in TME group (p = 0.009). These operative morbidity data is consistent with what is
expected from such a less invasive surgical approach as LE against radical surgery which involves pelvic
dissection, colonic mobilization, re-joining the bowel and diverting stoma.

R0 resections were accomplished in 16 TMEs (88.9%). In LE group, only four patients had R1 resection.
Three of them refused completion surgery and referred for brachytherapy. Secondary TME was done in
only three patients, one of them because of metabolically active meso-rectal lymph node in a
postoperative PET scan, which was biopsied using EUS.

Of the three patients of secondary TME, only one patient showed a pathologically positive node. While
only one LE specimen retrieved an adjacent meso-rectal lymph node which was pathologically negative.
Postoperative local excision specimen showed complete pathologic response (ypT0) in 6 patients
(21.4%). While in TME group, complete pathologic response was shown in specimens of nine patients
(50%).

As regard postoperative morbidity, early complications were reported in 4 patients of LE group, and 10
patients in TME group. In LE group, one vaginal tear was encountered during excision of an anterior
tumor, abscess complicated another patient which was followed by inter-sphincteric peri-anal �stula,
persistent bleeding per rectum has led another patient to undergo salvage proctectomy. In TME group,
three patients were encountered by ileus which resolved by supportive treatment, three suffered from
leakage and collection which was managed by interventional techniques, two suffered from surgical site
infection which was managed by antibiotics according to culture and sensitivity. One patient experienced
postoperative bleeding and hematoma which mandated re-operation.

Late complications reported in local excision group was two, one of them was severe colitis near the site
of excision (as diagnosed by colonoscopy), and was managed by medical treatment. Left ureteric injury,
pelvic abscess, and anovaginal �stula have complicated a secondary TME after local excision, the
patient did not undergo de�nitive �stula surgery yet, and is still retaining her ileostomy. In TME group, late
complications rate 33.3%. Two male patients suffered from sexual dysfunction, and four patients
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showed anastomotic stricture which required multiple sessions of anal dilatation, two of them required
revision of colo-anal anastomosis with uneventful postoperative course. No operative related mortality
was encountered in both groups.

During median follow-up period of 40.5 months (range: 7–84 months) of LE patients, eight suffered from
relapse. Five patients showed local recurrence. Four patients died (two with local recurrences) with
survival rate (85.2%). In addition, all patients of completion TME are alive and cancer free till the last
follow-up. While the median follow-up period of TME group was 30 months (range: 5–81 months), �ve
recurrences were reported; one local recurrence. Mortality was reported in one patient of local recurrence,
with survival rate (94.4%). No statistically signi�cant difference in relapses and mortality between the two
study groups (p = 0.953 for overall recurrence, p = 0.227 for local recurrence, p = 0.365 for distal
recurrence, and p = 0.634 for mortality rate).

Survival
Our study has achieved a combined median DFS of 64.23 months, with 2-y DFS 87.9% and 5-y DFS
64.9%. By analysing independent factors that impact DFS, it was concluded that full thickness and
complete local excision/R0 TME resections are the only independent factors affecting DFS (p < 0.001 for
complete excision/R0 versus incomplete/R1, and p = 0.013 for full thickness versus partial thickness
excision). No statistically signi�cant difference in DFS between both treatment groups (p = 0.851) (Fig. 2).

Our study has achieved a combined median OS of 74.46 months, with 2-y OS 94.8% and 5-y OS 81.02%.
By analysing the independent factors that affect OS, it was concluded that full thickness and complete
local excision/R0 TME resections, in addition to pCR/pNCR (evident in ypT0/ypT1 stage) are the only
independent factors affecting OS (p = 0.004 for complete excision/R0 versus incomplete/R1, p = 0.002 for
full thickness versus partial thickness excision, and p = 0.017 for ypT stage). No statistically signi�cant
difference in overall survival was observed (80% versus 87% for LE and TME respectively, p = 0.54), with
tendency of better OS with TME group (Fig. 3).

Neither neoadjuvant type, nor the surgical approach for each technique, nor the postoperative morbidities
had a statistically signi�cant impact on DFS and OS

Functional outcomes
Our study has achieved a stoma-free rate of 89.1%, only 5 patients did not reverse the stomas (3
ileostomies, in addition to two colostomies: one of them was done due to intractable incontinence, and
the other was Hartmann’s after di�cult pelvic dissection in a secondary TME).

Low-Anterior-Resection-Syndrome score for bowel function and faecal continence was ful�lled for twenty
patients of LE group, and twelve patients of the TME group. Half of patients of LE group showed minor
LARS score. Five showed no LARS and �ve patients reported major LARS. While more than half of
patients of TME showed minor LARS, four reported no LARS and one patient experienced major LARS. No
statistically signi�cant difference in LARS score was observed between LE and TME (p = 0.798).
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Patient satisfaction and quality of life were evaluated by QoL-EORTC questionnaire. For LE group, more
than one third of responded patients reported good quality of life (scores 6 and 7), other factors shared in
low QoL scores (3–5) in LE group, as patients’ advanced age and relatively higher co-morbidities. While
for TME group, more than half of responded patients reported good quality of life (score 6 and 7), and
less patients showed lower scores (3–5). No signi�cant difference was observed in QoL between LE and
TME groups (p = 0.799).

Discussion
In our study, both groups have received upfront therapy (either chemoradiation or short course
radiotherapy after induction chemotherapy), placing it in the short list of studies that addressed that
topic. Our results concluded that neither treatment type had a statistically signi�cant impact on survival
for both groups, which is consistent with the published literature (12).

Median time interval to surgery after neoadjuvant was not signi�cant between both groups (12 weeks for
LE versus 10 weeks for TME, p = 0.22), that is longer than the traditional optimal time (6–8 weeks for long
course chemoradiation, and next week for short course), due to long waiting lists especially in UK subset
of patients. Recent studies suggest that extending wait time after long course chemoradiation is linked to
increasing pCR rates, but with still unknown impact on survival (13).

MRI evaluation after neoadjuvant showed controversial results. Complete clinical response (mrTRG1)
was evident in 10 patients out of 20 in LE group (50%), Three of them were true pathologic responders. As
regard TME group, four out of 15 patients (26.7%) showed complete clinical response (mrTRG1). Three of
them were true pathologic responders. Diagnostic accuracy of MRI in detecting actual pathologic
responders was 42.8%. So, the surgical decision was based on combined clinical, endoscopic and
radiologic assessment, which is consistent with the literature (14, 15).

Only one patient showed a residual positive lymph node in the TME specimen. This theoretically imply
that eleven patients (after excluding seven patients of TME specimen ypT2/T3N0) may have been spared
primary TME based on the radiologic/clinical estimation of response. On the other hand, the only patient
of primary TME group that showed ypN1 was ypT0. This means leaving a residual positive lymph node if
LE was implemented.

One of secondary TME patients showed ypT3 tumor in LE specimen, this was followed by completion
surgery which was complicated by left ureteric injury and ano-vaginal �stula, while the �nal pathology
specimen showed no residual cancer in lymph nodes (ypN0). This situation is what was reported in
literature as “unnecessary” completion TME (16).

Our study showed combined pCR rate of 32%, which lies in range of pCR rates reported in literature (8, 9).
In LE, six patients showed pCR (21.4%). Only one patient of pCR showed metastatic relapse. Pathologic
partial response was in 15 patients of LE group, they were counselled for completion TME but refused,
only two patients accepted completion surgery. Of the 15 patients, 9 showed no recurrence while 6
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patients relapsed (4 local recurrences, one distant and one synchronous local and distal recurrence). Of
the six patients who relapsed, three patients had R1 resections. Near-complete pathologic response was
evident in 7 patients of LE group, none of them developed local or distal relapses. In TME group, nine
patients showed pCR (50%), only one of them developed relapse in the form of synchronous local and
metastatic disease.

Correlating pCR to survival outcomes in rectal cancer is still a controversy (17). Our data implied that pCR
stands for better oncologic outcome, especially overall survival, but does not affect local recurrence or
disease-free survival as long as R0/complete resection is achieved, this �nding was con�rmed by a
former systematic review by Martin ST et al, and a recent study by Karagkounis et al. The latter showed
poorer survival for non-responders and R1 resections (18, 19).

We reported no signi�cant differences in LARS scores between LE and TME. The prevalence of LARS
after LE in literature was reported in up to 55%, neoadjuvant radiotherapy, female gender, and specimen
size were identi�ed as independent risk factors (23). No statistically signi�cant difference between the
two study groups as regard the satisfaction, body image, capabilities, and defecatory function. Using the
same questionnaire (EORTC QLQ-C30), Ambrosio and colleagues scoped QoL in their study, and
concluded similar results (24, 25).

Conclusion And Recommendations
Our study showed that local excision of good responding rectal cancers after neoadjuvant
chemoradiation showed comparable oncologic outcomes to traditional rectal resection by total meso-
rectal excision, while failed to prove superiority in terms of defecatory function. Still, LE provides lesser
operative morbidity, shorter operative time and hospital stay. The limited accuracy of imaging tools
hinders optimal selection of candidates of this conservative approach, in addition to the possibility of
completion radical surgery which is more complicated than primary resection, faced by a higher rate of
refusal from the patients, and based on certain �ndings; unnecessary.

LE seems a good alternative to radical rectal resection in carefully selected responders to neoadjuvant
therapy (especially frail patients with good anorectal function in which radial resection would be of high
morbidity) after thorough pre-operative evaluation, planning and patient counselling. However, more well-
constructed randomized studies are waited for standardizing this approach.

Study Limitations
Our study has several limitations including; Small sample size, non-randomization, heterogenous groups
in which some patients received neoadjuvant long course chemoradiation and others received short
course RT, missed some reliable radiological data, eg. pretherapy MRI staging was not done in seven
patients and only CT was done, due to logistic issues. In addition, mrTRG was not assigned in all
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situations and with variable interpretations. There were delays of date of index surgery due to logistic
issues, pTRG was not assigned in all specimens, and missed some follow-up data.
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Local Excision

n=28

TME

n=18

p value

Age /years

(Mean ±SD)

 

64.54±19.49

 

55.50±14.41

t=1.69

p=0.098

Sex

Male

Female

 

14(50.0)

14(50.0)

 

13(72.2)

5(27.8)

 

χ2=2.23

p=0.135

ASA

1

2

3

 

10(35.7)

13(46.4)

5(17.9)

 

8(44.4)

9(50.0)

1(5.6)

 

χ2=1.51

p=0.469

Distance from anal verge

Median (range)

 

4.0(2.0-8.0)

 

5.0(3.0-10.0)

z=1.55

p=0.122

Pretherapy (T)

T1

T2

T3

Not reported

n=21

2(9.5)

14(66.7)

5(23.8)

7

n=18

0(0.0)

6(33.3)

12(66.7)

0

 

MC

p=0.019*

Max tumor diameter

Median (range)

 

2.1(0.9-4.0)

 

2.9(0.7-5.0)

z=1.22

p=0.22

Nodal size/mm

Median (range)

n=5

11.0(5.0-19.0)

n=4

8.5(7.0-15.0)

z=0.123

p=0.905

Neoadjuvant type

LCRT

SCRT

 

10(35.7)

18(64.3)

 

17(94.4)

1(5.6)

 

χ2=15.59

p<0.001*

Time to surgery /weeks

Median (range)

 

12(4-45)

 

10(4-15)

z=1.23

p=0.22

mTRG

1

N=20

10(50.0)

N=15

8(26.7)

 

MC
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2

3

5

6(30.0)

1(5.0)

3(15.0)

3(20.0)

2(53.3)

0(0.0)

p= NS

 

LE approach

TEO

TEMS

EUA

 

8(28.6%)

19(67.9%)

1(3.6%)

 

….

 

TME approach

Ta-TME

Robotic

Open

Lap

n=3

0

0

1(33.3)

2(66.7)

n=18

3(16.7)

6(33.3)

2(11.1)

7(38.9)

 

MC

p=0.381

Patient position 

Supine

Right lateral

Prone

Lloyd-Davis

Lithotomy

Left lateral

Not reported

n=24

0

2(8.3)

1(4.2)

9(37.5)

5(20.8)

7(29.2)

4

n=18

1(5.6)

0

0

17(94.4)

0

0

 

MC

p=0.003*

Thickness

Partial

Full

N=27

1(3.7%)

26(96.3%)

   

Suturing the defect

No

Yes

Not reported

N=27

3(11.1%)

24(88.9%)

1

   

Type of anastomosis

Manual Colo-anal

Single-Stapled

  N=18

5

2
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Double-Stapled 11

Operative time/minutes

Median (range)

 

120(70-300)

 

300(240-360)

z=4.89

p<0.001*

Blood loss/ml

Median (range)

 

20(20-200)

 

100(70-800)

z=4.47

p<0.001*

Hospital stay /DY 3.5(1.0-133.0) 6.5(2.0-20.0) z=2.61

p=0.009*

Table (2) Postoperative pathology among study groups 

Post. Pathology Local Excision

n=28

TME

n=18

p value

Complete excision

No (LE)

Yes/R0 (LE/TME)

In�ltrated CRM (TME)

 

In�ltrated LRM (TME)

 

4(14.3%)

24(85.7%)

0

 

0

 

0(0.0)

16(88.9%)

1(5.6%)

 

1(5.6%)

 

 

MC

p=0.127

ypT

0

1

2

3

 

6(21.4)

7(25.0)

11(39.3)

4(14.3)

 

9(50.0)

2(11.1)

2(11.1)

5(27.8)

 

MC

p=0.048*

ypN

0

1

(N=3)

2(66.7)

1(33.3)

(N=18)

17(94.4)

1(5.6)

 

FET

p=0.271

Table (3) Factors affecting median disease-free survival among studied cases 
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  Median DFS/months Log rank χ2

P value

Neoadjuvant type

LCRT

SCRT

 

59.33(46.43-72.23)

66.89(52.46-81.32)

 

p=0.582

Surgery type

LE

 

TME

 

64.18(51.82-76.54)

 

63.21(48.98-77.45)

 

p=0.851

Complete excision

No (LE)

Yes (LE/TME)

In�ltrated CRM (TME)

In�ltrated LRM (TME)

 

8(3-18)

33.5(5-84)

59(59-59)

11(11-11)

 

p<0.001*

ypT

0

1

2

3

 

67.0(53.0-80.93)

74.0(56.47-91.53)

54.6(41.18-68.03)

25.93(17.29-34.56)

 

p=0.146

Table (4): Factors affecting median overall survival among studied cases 
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  Median OS/months Log rank χ2

P value

Neoadjuvant type

LCRT

SCRT

 

74.19(65.27-83.11)

72.92(61.76-84.08)

 

p=0.586

Sugery type

Local Excision

Total Mesorectal excision

 

72.97(63.17-82.76)

76.28(67.73-84.84)

 

p=0.426

Complete excision

No (LE)

Yes/R0 (LE/TME)

In�ltrated CRM (TME)

In�ltrated LRM (TME)

 

24(7-45)

36(5-84)

81(81-81)

11(11-11)

 

p=0.004*

ypT

0

1

2

3

 

35(17-56)

35(26.5-68.5)

48(43.5-68)

23.5(10.25-30)

 

p=0.017*

Figures
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Figure 1

Study �owchart
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Figure 2

Kaplan-Meir curve for DFS
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Figure 3

Kaplan-Meir curve for OS


