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INTRODUCTION

Total mesorectal excision (TME) is the gold standard for rectal cancer, because this treatment 

modality offers the highest chance of cure. This standardised and optimised surgical technique 

has lowered the recurrence rates and improved survival.1,2 In an attempt to avoid the substan-

tial morbidity and mortality of TME, local excision has been suggested a therapeutic option in 

the treatment of well-selected patients with early rectal cancer.3,4 But, after transanal excision 

unacceptable high rates of incomplete tumor removal in up to 39 percent have been observed, 

proven to be a key predictor for recurrence.5-9

Transanal endoscopic microsurgery (TEM), introduced by Buess et al.10, is an optimised tech-

nique for the local excision of rectal tumors, which enables excellent access and visualization of 

the surgical field and allows precise and full-thickness excision of the tumor. Using TEM, the rate 

of microscopic negative excision margins (R0), even with standardised pathology, for T1 tumors 

exceeds 90%.11,12 Because of this latter, in combination with the very low mortality and morbid-

ity rates, TEM is nowadays considered a potential curative treatment of T1 rectal cancer.5,13,14 

However, even after TEM local recurrence rates range from 0 to 24%, and the results of salvage 

surgery for recurrent tumors are matters of concern. 15-17 In literature, only salvage surgery 

after transanal excision of T1 rectal cancer is addressed. 18-20 To our knowledge no data exist on 

patients treated for a recurrence after TEM surgery and in this study we present the treatment 

possibilities and outcome of patients with a local recurrence after TEM for T1 rectal cancer.

PATIENTS AND METHODS

From 1996, in the IJsselland hospital, a referral centre for TEM, 88 consecutive patients under-

went TEM for pT1 rectal cancer and were followed as part of a prospective, comparative study. 

As described previously all patients were screened according to a standard protocol.21 The 

initial TEM procedure was performed by two surgeons. A full-thickness excision was performed 

in all lesions, and in all tumors a microscopic negative excision margin of 2 millimetres or more 

was obtained (R0), as shown by protocollized pathology. None of the patients received any 

form of (neo-) adjuvant treatment. Follow-up was according to the Dutch guidelines on rectal 

cancer with additional rigid rectoscopy and endorectal ultrasound (ERUS) every 3 months the 

first 2 years, and every 6 months thereafter for the detection of local recurrences. During the 

last two years of the study period magnetic resonance imaging (MRI) of the lesser pelvis was 

introduced as a part of the follow-up as well, and nowadays is routinely performed at 12, 24 and 

36 months. A local recurrence was defined as recurrent tumorous tissue within the lesser pelvis 

and endoluminal, if present, within the proximity of the scar tissue of the initial operation. All 

recurrences were histologically proven and when appropriate, salvage surgery was performed. 

Initially patients were treated without neo-adjuvant treatment (five patients), later on with 
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preoperative short-course radiotherapy (six patients) and nowadays with preoperative long-

course chemoradiotherapy (five patients).

Following salvage surgery, patients were followed according to the Dutch guidelines for rectal 

cancer. Patient data were collected in a central, digital database. Patient survival was assessed 

using the Kaplan–Meier life-table method. 

RESULTS

Out of 88 patients followed, in 18 patients a local recurrence occurred. Patient and primary 

tumor characteristics are depicted in Table 1 and 2. Only three tumors primarily harboured 

accepted high-risk features, which are poor differentiation and/or (lymph-) vessel invasion. All 

others were so-called low-risk tumors. Besides these features, of 16 tumors with known submu-

cosal invasion depth, six invaded the deep part of the submucosa (Sm3). 

Median age of patients at the time of recurrence was 74 years (range, 56-84), 50% of the 

patients were male. Median time to a local recurrence after the initial TEM procedure was 10 

months (range, 4-50). At regular follow-up visits, ten recurrences were found intra-luminal and 

six patients extra-luminal, only visible with ERUS. In two patients recurrences were detected 

only with MRI. The first patient (patient number 13) refused intensive follow-up, and presented 

one year later with lower back pain. MRI showed a locally advanced (cT4) recurrence. The 

Table 1. Patient- and initial tumor characteristics.

Patient number
Age 

(years)
Sex ASA-classification

Interval between TEM and 
local recurrence (months)

1 74 female 2 10

2 83 female 3 6

3 79 male 3 19

4 82 male 3 5

5 77 female 3 7

6 72 female 1 20

7 68 male 3 5

8 61 male 3 12

9 84 female 2 11

10 56 male 1 6

11 80 male 2 11

12 71 female 1 12

13 75 male 3 41

14 72 female 1 10

15 64 male 1 50

16 80 female 1 24

17 73 female 2 4

18 59 male 1 7

ASA= American Society of Anaesthesiologists.
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second patients (patients number 15) had complaints in between two (intensive) follow-up 

visits and MRI showed as well a locally advanced local recurrence pre-sacral. MRI was not part 

of the intensive follow-up protocol at that time. Most probably the recurrence was missed at 

rectoscopy and ERUS. Following neo-adjuvant chemoradiotherapy a microscopic negative 

excision margin was obtained in both.

Salvage surgery characteristics are given in Table 3.Two patients were not operated. Patient 

number 6 withdrew from intensive follow-up and presented elsewhere with low back pain 20 

months after the TEM procedure. A clinical T4 local recurrence was found with synchronous 

metastatic disease in the liver. Palliative chemotherapy was started, and the patient died ten 

months later.

In patient number 9, preoperative work-up failed to diagnose a T1 rectal cancer. For unclear 

reasons, postoperative additional investigations, focusing on metastatic disease, were not per-

formed. Six months after the TEM procedure already a local recurrence was suspected, which 

could only be confirmed half a year later, after repeated biopsies. At the time of diagnosis, 

massive hepatic metastases causing liver failure were found and she died three months later.

Salvage surgery was performed in 16 patients. In two patients (patient number 3 and 7) 

synchronous liver metastases, initially deemed resectable, were found. Despite obtaining a 

Table 2. Initial tumor characteristics at TEM operation.

Patient number Entire tumor 
area (cm2)

Invasive 
carcinoma size 

(mm)

Differentiation grade LVI BVI Sm classification

1 52.00 0.3 Moderate No No Superficial

2 7.50 6 Moderate No No Deep

3 36.00 17 Moderate No Yes Superficial

4 56.25 1.8 Moderate No No Deep

5 2.25 8 Good No No Deep

6 12.00 5 Moderate No No Superficial

7 14.00 17 Moderate No Yes Superficial

8 49.00 6 Poor Yes Yes Superficial

9 63.00 5 Moderate No No Superficial

10 49.00 15 Moderate No No Deep

11 42.00 10 Moderate No No Superficial

12 7.50 6 Moderate No No Deep

13 17.50 10 Moderate No No Deep

14 52.00 15 Moderate No No Superficial

15 10.00 10 Moderate No No Superficial

16 3.00 10 Moderate No No Superficial

17 5.00 16 Moderate No No Unknown

18 27.50 5 Moderate No No Unknown

LVI= lymph vessel invasion; BVI= blood vessel invasion; Sm= submucosal invasion depth; superficial= Sm 
1+2; deep= Sm3.
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microscopic negative excision margin in both, rapidly progressive metastatic disease devel-

oped and patients were treated with palliative chemotherapy. They died seven and respectively 

22 months following the salvage procedure.

In 15 out of 16 salvage procedures, a microscopic negative excision margin was obtained, with-

out the need for multivisceral resections. In one patient a microscopic positive excision margin 

(R1) was obtained, and adjuvant chemotherapy was administered. There was no postoperative 

mortality. Median follow up after salvage treatment was 20 months (range, 2 – 112). One of the 

operated patients developed a local re-recurrence and 7 patients developed distant metastases 

and died because of progressive disease. 

The overall survival after salvage surgery at 1 year was 79% and at 3 years only 31%. (Figure 1) 

Since there were two non-cancer related deaths (patient 2 and 4) the cancer related survival at 

one year was 79% and at 3 years 58%. (Figure 2)

Table 3. Salvage and survival characteristics.

Patient 
number

Type of 
salvage 
surgery

Neoadjuvant 
therapy

TNM R0 vs R1 DM/other Adjuvant 
therapy

FU duration
(months)

Survival
status

1 APR none pT3N0M0 R0 - - 112 Alive

2 APR none pT2N1M0 R0 - - 32 DNCR

3 HP 5x5 pT3N2M1 R0 Liver - 22 DCR

4 APR none pT2N0M0 R0 - - 28 DNCR

5 LAR 5x5 pT3N0M0 R0 - - 92 Alive

6 None none cT4NxM1 - Liver Palliative 
ChT

10 DCR

7 APR 5x5 pT3N0M1 R0 Liver, lung - 7 DCR

8 LAR 5x5 pT3N2M0 R1 Liver ChT 13 DCR

9 None none cT3NxM1 - Liver Palliative 
ChT

3 DCR

10 LAR 5x5 pT3N0M0 R0 - - 31 Alive

11 LAR 5x5 pT3N1M0 R0 Lung, re-LR - 27 DCR

12 LAR none pT3N0M0 R0 - - 25 Alive

13 APR CRT pT0N0M0 R0 - - 27 Alive

14 LAR none pT3N0M0 R0 - - 20 Alive

15 APR CRT pT3N0M0 R0 - - 18 Alive

16 LAR CRT pT3N2M0 R0 Liver - 8 DCR

17 LAR CRT pTisN1M0 R0 - - 6 Alive

18 LAR CRT pT0N1M0 R0 - - 2 Alive

APR= abdomino-perineal resection; LAR= low anterior resection; HP= Hartmann’s procedure; TNM= tumor 
node metastasis classifi cation; R0= microscopic negative excision margin, R1= microscopic positive exci-
sion margin; DM= distant metastasis; FU= follow-up; 5x5= short-course radiotherapy, 5 times 5 Gray; CRT= 
chemoradiotherapy; ChT= chemotherapy; DNCR= died non-cancer related; DCR= died cancer related; re-
LR= renewed local recurrence.
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Figure 1. Overall survival following salvage operation.

Figure 2. Cancer-related survival following salvage operation.
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DISCUSSION

Transanal endoscopic microsurgery (TEM) is the method of choice in the treatment of rectal 

adenomas. Morbidity as well as mortality is extremely low compared to total mesorectal exci-

sion (TME). 21 However, when considering local excision a curative option in rectal cancer for 

fit patients, surgeons face a dilemma. Although, a large majority (70-85%) of patients can be 

cured by TEM, the risk of cancer recurrence is substantially high, varying between 10% and 28% 

for pT1 rectal cancer.2,22-24 Low recurrence rates of only 0.4 to 1.7% are reported after TME.2,25,26 

In most studies reporting on local recurrences following local excision for T1 rectal cancers, 

there is a bias in patient and tumor selection. This is a major confounding factor when inter-

preting outcome. In the present series, all T1 rectal cancers excised with TEM were included, 

provided a microscopic negative excision margin (R0) was confirmed at pathological examina-

tion. In our series obtaining a R0 excision did not prevent from a local recurrence. Therefore, 

improving tumor selection is of major importance. Whether basic histopathologic criteria, 

differentiating high- and low-risk T1 rectal cancers, are able to perform this, is subject of debate. 
27-30 In our series only three T1 cancers initially exhibited so-called high-risk features (poor 

differentiation and/or (lymph-)vascular invasion). Furthermore, five tumors deeply invaded 

the submucosa (Sm3), which may also be a predictive feature for lymph node metastasis. In 

those nine presumed high-risk tumors, always salvage surgery was possible with only in one 

a microscopic positive excision margin (patient 8), whereas in nine primarily low-risk tumors 

in seven a salvage procedure was performed. The fifty percent rate of high-risk tumors seems 

high, however when reviewing our TEM specimens, of all T1 rectal cancers treated solely with 

TEM that did not recur, also 50 percent of tumors exhibited one or more of the accepted high-

risk features. Because of the low number of patients, conclusions regarding high-risk features 

and the biological behaviour of those tumors are inappropriate. Larger studies focusing on 

adequate tumor selection are therefore urgently needed.

Local recurrences may present as an intra-luminal or extra-luminal rectal mass. Therefore, next 

to rectoscopy, additional diagnostic tools seem mandatory in the follow-up regimen in patients 

treated with TEM for T1 rectal cancer. In our series, six out of 18 local recurrences were solely 

found with ERUS, which otherwise may have been missed. This finding is confirmed by other 

series focusing on the role of ERUS in the follow-up regimen of locally excised rectal cancers.31 

However, ERUS still has its limitations. In one of the two patients with a late recurrence in our 

series, one was missed with rectoscopy and ERUS. Therefore, since then MRI of the lesser pelvis 

is added as well in the follow-up protocol in our hospital. By applying this intensive follow-up 

regimen in our patients, only one out of 16 patients who adhered to this protocol, was diag-

nosed at an advanced, incurable stage. In the remaining patients, almost always a R0 resection 

was possible (94% R0).

This is the first series, to our knowledge, reporting on outcome of local recurrent disease follow-

ing TEM for T1 rectal cancer. However, comparison of the results of salvage surgery after TEM 
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and transanal excision is extremely difficult. For instance, in the studies by Friel et al. and Weiser 

et al, both T1 and T2 rectal cancers were initially included, whereas in the present series only T1 

rectal cancers were deemed feasible for TEM.27, 28 In the study from Minnesota salvage surgery 

was considered curative in 79 percent of cases. With a mean follow-up of 39 months disease 

free survival rate was 59%, with 17 percent renewed local recurrences. In the study reported 

by the group of MSKCC in 98 percent of patients a potential curative resection was possible, 

however in 55 percent of procedures a multivisceral resection was necessary. Five-year disease 

specific survival in this series was 53 percent. In our series of 16 salvage procedures, in 15 it 

was potentially curative (94 percent), and never a multivisceral resection was necessary. With a 

median follow-up of 20 months following salvage surgery, only one renewed local recurrence 

occurred. Overall survival at three years was only 31 percent and disease specific survival 58 

percent. These results do not seem better to those after failed transanal excision, however in 

the present series also two patients with incurable disease at the time of diagnosis are included, 

whereas in the other series only results after salvage procedures are given and they may have 

excluded patients with incurable disease, which may worsen results. Therefore, a clear compari-

son between outcome after failed TEM and transanal excision for T1 rectal cancer is impossible.

Obtaining a microscopic negative excision margin is a prerequisite, however does not seem to 

be the main problem in the present series. The substantial proportion of patients (39%) that 

eventually was diagnosed with metastatic disease after the salvage operation is striking. Of 

the original 88 patients never metastatic disease occurred in the absence of a local recurrence. 

An explanation could be that local recurrences after TEM for T1 rectal cancer represent a differ-

ent biological group, in which salvage treatment should be intensified. Besides neo-adjuvant 

treatment, adding adjuvant treatment in patients with a local recurrent tumour might improve 

outcome. 

In conclusion, recurrent disease after TEM for T1 rectal cancer is a major problem. Salvage 

surgery for achieving local control is feasible in most of the patients, without the need for 

multivisceral resections. This may be attributable to intensive follow-up. However, survival is 

limited, mainly due to distant metastases. Tailoring selection of T1 rectal cancers and exploring 

possible adjuvant treatment strategies following salvage procedures should be the next steps, 

in order to improve survival.
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