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Abstract
Background Transanal endoscopic microsurgery (TEM) is the treatment of choice for benign rectal tumors and select early 
rectal cancers. This surgical approach has become ubiquitous and surgeons are seeing recurrent lesions after TEM resection. 
This study aims to outline the safety and outcomes of repeat TEM when compared to primary TEM procedures.
Methods At St. Paul’s Hospital, demographic, surgical, pathologic, and follow-up data for patients treated by TEM are 
maintained in a prospectively populated database. Two groups were established for comparison: patients undergoing first 
TEM procedure (TEM-P) and patients undergoing repeat TEM procedure (TEM-R).
Results Between 2007 and 2017, 669 patients had their first TEM procedure. Over this time frame, 57 of these patients 
required repeat TEM procedures, including 15 of these patients treated by 3 or more TEMs. Indications for repeat TEM 
included recurrence (78%), positive margins (15%), and metachronous lesions (7%). There were no differences between the 
groups in patient age, gender, or tumor histology. Compared to TEM-P, TEM-R had shorter operative times (38 vs. 52 min, 
p < 0.001), more distal lesions (5 vs. 7 cm, p < 0.004), and smaller lesions (3 vs. 4 cm, p < 0.0003). The TEM-R group had 
similar length of hospital stay (0.45 vs. 0.56 days, p = 0.65), rates of clear margins on pathology (81% vs. 88%, p = 0.09), 
and 30-day readmission rates (7% vs. 4%, p = 0.27) when compared to TEM-P group. TEM-R was more likely to be man-
aged without suturing the surgical defect (72% vs. 32%, p < 0.0001). Repeat TEM was associated with similar post-operative 
complications as primary TEM graded on the Clavien–Dindo classification scale (Grade 1: 5% vs. 5%, Grade 2: 5% vs. 4%, 
Grade 3: 5% vs. 1%, p = 0.53). No 30-day mortality occurred in either group.
Conclusions The St. Paul’s Hospital TEM experience suggests repeat TEM is a safe and feasible procedure with similar 
outcomes as patients undergoing first TEM.
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Transanal endoscopic microsurgery (TEM) is a minimally 
invasive technique that has established itself as the stand-
ard of care for benign rectal tumors and select early rectal 

cancers [1–3]. Since its introduction by Buess in 1983, it has 
replaced conventional transanal surgery as it is associated 
with better R0 resection rates, specimen integrity, and fewer 
recurrences [4–6]. The technical advantage of TEM facili-
tates expanded indications for resection, particularly in the 
mid to upper rectum, avoiding radical transabdominal rectal 
surgery and its significant morbidity [7]. When compared 
to endoscopic mucosal and submucosal resection, TEM 
surgeons can resect larger lesions, complete full thickness 
excisions (including some mesorectum when indicated), and 
direct view suture closure [8]. As a low impact procedure, 
TEM offers another surgical option for patients who are poor 
operative candidates for the transabdominal approach [9].

With its growing usage, there is the inevitable situa-
tion where patients present with recurrent lesions, positive 
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margins, or metachronous lesions that require management. 
While repeat TEM may be an option for these patients, there 
are some possible limitations; theoretical concerns include 
decreased rectal wall compliance, reduced luminal diameter, 
inability to close the rectal wall defect, and increased post-
operative complications. However, few studies have inves-
tigated the feasibility, safety, and outcomes of repeat TEM 
operations [10, 11].

The aim of our study is to analyze the feasibility, mor-
bidity, and outcomes of repeat TEM procedures (TEM-R) 
compared to primary TEM procedure (TEM-P) in a single 
tertiary care center.

Materials and methods

Between March 2007 and August 2017, demographic, opera-
tive, pathologic, and outcomes data were collected and main-
tained prospectively for all patients undergoing TEM treated 
by 4 subspecialty colorectal surgeons at St. Paul’s Hospital 
in Vancouver, Canada. This was a retrospective review of 
this database. This study was submitted and approved by the 
Providence Health Care Research Ethics Board.

Surgical approach

All patients were evaluated preoperatively with colonoscopy, 
lesion biopsy, and, in cases of suspected cancer, endorec-
tal ultrasound or pelvic magnetic resonance imaging. Rigid 
rectoscopy was performed in most patients to confirm the 
height and location of the lesion. The TEM procedure was 
performed with patients in a lithotomy, lateral decubitus or 
prone position, depending on the location of the lesion. For 
the procedure, we utilized the Richard Wolf Medical Instru-
ment Corporation TEM instrument system and the KARL 
STORTZ GmbH & Co. insufflator with pressures set to 
15 mm Hg. The conventional laparoscopic camera (Storz 
Medical Ag, Tagerwilen, Switzerland) and high-definition 
video tower was used. Full thickness rectal wall excision 
was performed for all malignant lesions and selectively for 
adenomas. In all patients, the rectal vault was irrigated with 
saline prior to completion of the procedure.

Post‑operative care

There was no standard post-operative and imaging proto-
col used for this study. Discharge for all patients was at the 
surgeon’s discretion, with the plan for same-day discharge 
the prevailing institutional norm. Hospital day care surgery 
discharge criteria were applied, and include return to pre-
operative baseline orientation and activity level, vital signs 
within 20% of preoperative value, pain, nausea, and vom-
iting controlled with oral medications and minimal to no 

rectal bleeding. Elderly males aged 65 years or older had a 
planned urinary catheter removal 24–48 h after surgery to 
reduce incidence of urinary retention. This practice method 
was introduced early in our study within 2 years of data 
collection.

Data collection

All patient demographics, operative details, pathology, 
post-operative complications, and follow-up information 
were prospectively collected and maintained in the secure 
St. Paul’s Hospital TEM Database. Post-operative compli-
cations were classified using Clavien–Dindo methodology 
[12]. Patients were followed up at 30 days either in person or 
by telephone. Patients were excluded if they failed to follow-
up or if their operation was abandoned and did not undergo a 
resection. We performed statistical analysis using student’s 
T test or chi-squared test, where appropriate.

Outcomes

The primary outcome of interest was post-operative com-
plication (bleeding, infection, urinary retention) within 30 
days of surgery. Bleeding was defined as clinic presentation 
of bright red blood per rectum (in- or outpatient) associated 
with at least one of hemoglobin drop of 20 g/L from pre-
operative, blood transfusion, readmission to hospital and/
or surgical/endoscopic intervention. Infection was defined 
as peritonitis or pelvic pain and either fever > 37.9 °C or 
WBC > 11 × 109 c/L or clinician diagnosed post-operative 
infection. Urinary retention was defined as either catheter 
reinsertion after surgery because of failure to void or cath-
eter reinsertion within 30 days of surgery.

All patients diagnosed with infection and discharged from 
hospital were treated with oral ciprofloxacin 500 mg PO BID 
and metronidazole 500 mg PO BID for 7 days. Conversely, 
patients admitted to hospital for infection were treated with 
piperacillin/tazobactam 3.375 g IV q6H and transitioned to 
ciprofloxacin and metronidazole by the time of discharge, 
completing a 7-day course of antibiotics.

Results

A total of 669 patients from the TEM database were included 
in the study in the TEM-P group. There were 57 repeat TEM 
procedures recorded in the TEM-R group. Some patients 
required more than two TEM operations. Forty-two proce-
dures were patients’ 2nd TEM, ten procedures were patients’ 
3rd TEM, four procedures were patients’ 4th TEM, and one 
procedure was patents’ 5th TEM. The indications for the 
TEM-R group included recurrence (78%), positive margins 
(15%), and metachronous lesions (7%).
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In analyzing the TEM-R group compared to TEM-P, no 
significant differences were found in terms of patient age 
(67.1 vs. 68.8 years, p = 0.23), male:female ratio (p = 0.22), 
or tumor histology (p = 0.16) (Table  1). Lesions in the 
TEM-P group included 362 adenomas, 245 adenocarci-
nomas, 32 neuroendocrine tumors, 7 GISTs, and 23 other 
lesions which included rectal polyp, normal rectal tissue, 
melanoma, and anal squamous cell carcinoma. Lesions in 
the TEM-R group included 49 adenomas, 6 adenocarcino-
mas, and 2 GISTs.

Repeat TEM had shorter operative times (38 vs. 52 min, 
p < 0.001), more distal lesions (5 vs. 7 cm, p < 0.004), and 
smaller lesions (3 vs. 4 cm, p < 0.0003) compared to patients 
undergoing first TEM. Patients undergoing repeat TEM were 
more likely to have unsutured rectal defects (72% vs. 32%, 
p < 0.0001). Of the TEM-R group, 74% of these patients had 
their original defect left open during their initial procedure. 
In assessing pathologic data, TEM-R had similar rates of 
clear margins on pathology (81% vs. 88%, p = 0.09) com-
pared to TEM-P.

Post-operatively, the TEM-R group had similar length 
of hospital stay (0.45 vs. 0.56 days, p = 0.65), and 30-day 
readmission rates (7% vs. 4%, p = 0.28) (Table  2). In 
addition, 81% of the repeat TEM patients were safely 
discharged same day of surgery. Similar post-operative 

complications were found between TEM-R and TEM-P 
(15% vs. 10%, p = 0.15). No difference was found between 
TEM-R and TEM-P on the Clavien–Dindo classification 
scale (Grade 1: 5% vs. 5%, Grade 2: 5% vs. 4%, Grade 
3: 5% vs. 1%, p = 0.53). No 30-day mortality occurred in 
either group.

Further classifying complications, repeat TEM was 
associated similar rates of post-operative bleeding (5% vs. 
2%, p = 0.10), infection (5% vs. 4%, p = 0.73), and urinary 
retention (2% vs. 3%, p = 0.56) when compared to TEM-P. 
Three patients had Clavien–Dindo grade 3 complications 
and required reoperations in the TEM-R group. One patient 
had a post-operative bleed on day five from a resection of a 
1.5-cm adenoma and required endoscopic argon beam cau-
terization for hemostasis. Another patient who had a 3.5-cm 
adenoma resected had persistent perianal pain 2 weeks after 
procedure. This patient was brought to surgery for exami-
nation under anesthesia, and it was found that the dissec-
tion extended distal to the dentate line causing the discom-
fort. Local anesthetic was used and patient’s pain resolved. 
Finally, one patient required reoperation same day for a 
missed peritoneal perforation after removing a circumfer-
ential 3-cm adenoma. The patient required a repeat TEM for 
endoscopic suture closure of the defect and was discharged 
safely on post-operative day 2.

There were two non-operative readmissions within 30 
days for the TEM-R group. One patient had a post-operative 
bleed on post day 2 and required two units of packed RBC 
transfusion after resection of a 3.5-cm adenocarcinoma. 
Another patient, who had a GIST removed, returned 2 weeks 

Table 1  Patient demographics, operative details, and pathologic 
results

TEM-P patients undergoing first TEM procedure
TEM-R patient undergoing repeat TEM procedure
Values in table followed by ± represent standard error of the mean 
(SEM)
#-Includes normal tissue, rectal polyp, squamous cell carcinoma, and 
melanoma
Bold values indicate statistical significance at p < 0.05

TEM-P TEM-R p Value

Number of patients 669 57
Mean age (years) 68.8 ± 1.26 67.1 ± 0.47 0.23
Females (n) 262 (39%) 27 (47%) 0.22
Males (n) 407 (61%) 30 (53%)
Lesion height (cm) 7 ± 0.15 5 ± 0.62 < 0.004
Operating time (mins) 52 ± 1.05 38 ± 3.31 < 0.001
Max lesion dimension (cm) 4 ± 0.07 3 ± 0.26 < 0.0003
Negative margins on pathology 

(n)
580 (88%) 44 (81%) 0.09

Unsutured rectal defects (n) 217 (32%) 41 (72%) < 0.0001
Lesion type (n) 0.16
Adenocarcinoma 245 6
Adenoma 362 49
Neuroendocrine 32 0
GISTs 7 2
Other# 23 0

Table 2  Post-operative course and complications

TEM-P patients undergoing first TEM procedure
TEM-R patient undergoing repeat TEM procedure
Values in table followed by ± represent standard error of the mean 
(SEM)
*p < 0.05

TEM-P TEM-R p value

Number of patients 669 57
Mean length of stay (days) 0.56 ± 0.66 0.45 ± 0.22 0.65
Number of day surgery patients 

(n)
479 (72%) 46 (81%) 0.15

30-day readmissions (n) 25 (4%) 4 (7%) 0.27
Overall post-op morbidity (n) 68 (10%) 9 (15%) 0.15
Clavien–Dindo classification (n) 0.53
 Grade 1 33 (5%) 3 (5%)
 Grade 2 27 (4%) 3 (5%)
 Grade 3 8 (1%) 3 (5%)

Bleeding (n) 13 (2%) 3 (5%) 0.10
Infection (n) 29 (4%) 3 (5%) 0.73
Urinary retention (n) 21 (3%) 1 (2%) 0.56
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after his procedure with a small 2-cm periprostatic abscess 
that was treated conservatively with antibiotics.

Discussion

TEM is a modern approach to certain types of rectal lesions. 
Due to a high volume, our group has started to encounter 
patient candidates for repeat TEM for recurrence, posi-
tive margins, or metachronous lesions. There are very few 
studies focused on the safety and outcomes of repeat TEM 
[10, 11]. To our current knowledge, this is the largest TEM 
study solely looking at the feasibility and outcomes of repeat 
TEM. Khoury et al. found similar results with no signifi-
cant difference in terms of overall morbidity and length of 
hospital stay in repeat TEM [10]. From our database, we 
were able to identify 57 patients who had repeat TEM proce-
dures. Fifteen of these were patient’s third surgery or greater, 
whereas one patient underwent a total of 5 TEM procedures 
over a span of 4 years.

The main indication for repeat TEM was recurrence. 
Studies have shown the recurrence rate for adenomas to 
range from 0 to 16% [13–15]. In our study, repeat TEM 
was associated with more distal lesions, and an association 
between recurrence and tumor location has not been shown 
in the literature [16]. It is important to note that not all ade-
noma recurrences are managed by TEM; both endoscopic 
removal and abdominal surgery were used for these patients, 
and TEM was preferred with low lesions not amenable to 
these approaches.

It has been theorized that repeat TEM would be techni-
cally difficult, possibly due to poor insufflation related to 
scar tissue from previous resection [10]. In the 57 patients 
who underwent repeat TEM, including 15 operations where 
it was a third attempt at TEM, no surgery had to be aban-
doned for this reason. In fact, the operative times for repeat 
surgery were significantly shorter than the original TEM 
surgery. As previous studies have shown that surgeon’s case 
volume and experience is associated with better outcomes, 
these findings might be biased in favor of the more recently 
performed repeat TEMS [17, 18]. In addition, patients 
treated by repeat TEM were more likely to have unsutured 
defects which would contribute to the shorter operating time.

The propensity toward unsutured rectal defects after 
repeat TEM warrants some exploration. The surgeons 
within our study describe scar tissue creating rectal fixa-
tion and a lack of pliability creating areas of high tension 
where the sutures would tear through the tissue when try-
ing to reapproximate the edges. In addition, 74% of these 
TEM-R patients had their rectal defect left open during 
their first TEM surgery, owing to the large size and dis-
tal location of the lesions. Despite the difference in open 

rectal defects, the ability to achieve clear pathologic mar-
gins was similar between the groups. Also, there was no 
significant difference in post-operative bleeding, which has 
been associated with leaving the defect open [19].

In our study, we found that short-term outcomes after 
repeat TEM were acceptable. The length of post-oper-
ative hospital stay was similar between the two groups. 
In 81% of repeat TEM patients, safe same-day discharge 
was achieved. Day surgery has many benefits including 
health care financial benefits, higher patient satisfaction, 
and lower complications rates [20, 21]. Similarly, there 
was no significant difference between the two groups in 
terms of post-operative complications, including bleeding, 
infection, and urinary retention rates. Our group has simi-
lar post-op morbidity rates as other TEM studies [22, 23]. 
However, our study reports lower rates of urinary reten-
tion for both groups post TEM compared to the literature 
[22–24]. Our group initiated a protocol of discharging 
elderly male patients aged 65 years and over with a cath-
eter for planned removal 24–48 h after surgery. This has 
helped significantly reduce this common post-operative 
issue after TEM.

Only one patient required reoperation during the same 
admission. There was a missed peritoneal perforation 
which was amenable to TEM endoscopic suturing despite 
being a repeat procedure. Only two other patients in repeat 
TEM required additional intervention post procedure. One 
had post-op bleed that was cauterized with argon beam and 
the other had an anesthetic injection, as the dissection was 
distal to the dentate line and the patient experienced much 
pain in the early post-op period. All three of these patients 
with Grade 3 Clavien–Dindo post-operative complications 
had their defects left unsutured. Despite the scar tissue 
related to repeat TEM, our recommendation would be to 
close these defects if technically feasible to help reduce 
the morbidity risk. However, studies have shown open 
defects as a safe alternative [19, 25, 26]. Overall, repeat 
TEM patients had a similar post-operative complication 
rate as patients undergoing first TEM. Repeat TEM should 
be considered before proceeding with conventional radical 
resection which has higher morbidity rate [4, 5, 27].

The small size of our repeat TEM group is a limitation. 
Larger studies including long-term outcomes would help 
verify the feasibility of repeat TEM. The prospective col-
lection of data reduces some of the inherit biases associ-
ated with retrospective studies.

In conclusion, our study represents the largest single 
study describing repeat TEM showing it is a feasible and 
safe option for select patients. Repeat TEM had similar day 
surgery rate, post-operative complications, and readmis-
sion rates as patients undergoing primary TEM.
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