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Abstract

Introduction The role of laparoscopic TME for rectal
cancer is still questioned as a safe and adequate cancer
operation. Currently, multicenter randomized prospective
trials are underway to evaluate this. We analyze our long-
term results using laparoscopic TME in the treatment of
rectal cancer to evaluate its oncologic outcomes.

Methods A prospective laparoscopic database was quer-
ied to identify all patients operated upon for rectal cancer
from April 1997 to September 2007. In total, 151 patients
were identified. Metastatic disease excluded 19 patients,
leaving 132 patients to be analyzed for perioperative and
5-year oncologic outcomes. Procedures included LAR,
n = 35; transanal abdominal transanal proctosigmoidecto-
my, n = 77; and APR, n = 20. All surgeries were TME or
pTME.

Results Laparoscopic TME was performed on 89 men
(67 %), mean age 61 (22-85). Preoperative chemoradiation
was administered in 119 (90.2 %) with median dose of
5500 cGy (3800-10,080). Mean EBL was 300 ml, and
4.5 % were transfused. Seven patients (5.3 %) underwent
conversion, 5 to lap-assisted, with a 1.5 % conversion rate
to open. Pathologic stage of disease: complete response:
24 %:; 1. 36 %; II: 22 %; III: 18 %. There were no mor-
talities. Overall morbidity was 23.5 %, with no
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anastomotic leaks and 5 (3.8 %) delayed anastomotic
stricture/fistula. There were no port site recurrences. Mean
follow-up was 69.4 months (7.6-168.0). Overall LR was
5.3 % (n = 7). There was only one isolated LR (0.8 %).
Mean time to local recurrence was 13.9 months. Metastatic
rate was 18.2 %. By stage, disease-specific survival was:
CR 86.3 %; I. 87.4 %; II: 86.4 %; 1II: 77.4 %. Overall,
5-year survival was 84.8 %.

Conclusion The long-term data confirm that laparoscopic
TME can be performed with lasting low local recurrence
(5.3 %) and excellent 5-year survival (84.8 %). This re-
port’s importance stems from it representing one of the
largest experiences of rectal cancer treated by laparoscopic
TME with greater than 5-year follow-up reported in the
literature.

Keywords Laparoscopic - Rectal cancer - Total
mesorectal excision

Total mesorectal excision (TME) is the gold standard for
rectal cancer resection. Its adoption has led to improved
oncologic outcomes. Initially described by Professor Heald
in 1986, TME has been largely studied in open surgery and
is properly regarded as the standard of care for operative
approach in rectal cancer. It is defined as sharp dissection
and “complete removal of the lymph node bearing me-
sorectum along with its intact enveloping fascia.” Sharp
scissor dissection is used to stay within the avascular plane
between visceral and somatic structures, thus avoiding
tearing into “fragile tumour planes” which can compro-
mise cancer clearance [1-3]. In the Norwegian rectal
cancer trial published in 2002, the adoption of TME
demonstrated a reduction in local recurrence from 12 to
6 % with improvement in 4-year survival rates from 60 to
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73 %. This suggested that improved surgical technique can
positively affect outcomes which were further aided with
the implementation of chemoradiotherapy [4-7]. However,
the ability to recreate these results using a laparoscopic
approach has been questioned.

The advent of minimally invasive surgical technique has
demonstrated clear advantages in many fields of surgery.
Decreased pain, faster return of bowel function, less blood
loss, and shorter length of stay with similar complication
rates to open surgery have been consistent findings in the
literature [8, 9]. The laparoscopic treatment of colon cancer
has gained acceptance as being comparable, if not superior
oncologically to open surgery, while retaining these same
advantages. From an oncologic standpoint, the COSTSG
trial, as well as other trials, has demonstrated a laparo-
scopic approach to colon cancer is equally as safe and
effective as open surgery. With outcomes including time to
recurrence, disease-free survival, overall survival, and
complications studied, none were inferior using a laparo-
scopic approach [10-14]. However, utilization of la-
paroscopy in rectal cancer has been challenged due to the
inherent difficulty of rectal cancer surgery. The steep
learning curve and challenges in working in the narrow
confines of the pelvis have created these barriers and raise
questions whether adequate TME can be performed la-
paroscopically [15-17]. There are several excellent expe-
riences reported in the literature demonstrating the safety
of laparoscopic TME and its short-term oncologic outcome
[18-23]. However, there is a paucity of long-term data,
with 5-year follow-up, regarding the laparoscopic approach
implementing TME. To date, studies with shorter follow-
up or surrogate markers for oncologic outcome, such as
completeness of TME, have been reported.

There are several ongoing prospective randomized trials
underway designed to definitively address whether rectal
cancer can effectively be performed laparoscopically. The
UK MRC CLASICC trial raised initial concerns regarding
the adequacy of a laparoscopic approach in rectal cancer as
there was an increased pathologic circumferential margin
(CRM) positivity within the laparoscopic anterior resection
group, which while not statistically significant was high at
16 versus 14 % in the open group (p = 0.8) [24]. This,
however, did not translate into a difference in local re-
currence, disease-free survival, and overall survival at 3
and 5 years between the laparoscopic and open groups [25,
26]. The recently closed American College of Surgeons
Oncology Group (ACOSOG)-Z6051 trial is testing the
hypothesis that a laparoscopic approach is not inferior to
open resection in patients with Stage IIA, IIIA, or IIIB
rectal cancer treated with neoadjuvant therapy. Rather than
wait for the long-term data to mature, the study is designed
using surrogates for cancer outcomes with CRM >1 mm,
distal resection margin >2 cm, and completeness of TME
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to evaluate the efficacy of the laparoscopic approach.
Among its secondary outcomes are local pelvic recurrence
and disease-free survival rates at 2 years [27]. The Euro-
pean colon cancer laparoscopic or open resection
(COLOR) 1II trial is an international, multi-institutional
study also using the pathologic completeness and quality of
TME as a surrogate for outcome with its primary endpoint
as locoregional recurrence at 3 years [28]. Furthermore, if
a TME performed laparoscopically is proved noninferior,
can it be inferred that other platforms such as robotics, with
its stereoscopic view and more meticulous dissection, can
also be utilized or even enhance outcomes? [29] While
ultimately these trials will give the surgical community
important information regarding long-term oncologic out-
comes, it will take many years for the final results to be
available.

To address the question of long-term oncologic out-
comes for rectal cancer treated by laparoscopic TME, we
report our experience in patients operated on 5 or more
years ago.

Methods
Patient selection

A query of a prospective database of laparoscopic col-
orectal surgeries performed by a single colorectal surgeon
from April 1997 to September 2012 identified 1522 con-
secutive laparoscopic cases. From April 1997 to September
2007, 151 rectal cancers with laparoscopic total or partial
mesorectal excisions were performed. Nineteen patients
were excluded due to metastatic disease, leaving 132 pa-
tients available for oncologic review with a 5-year follow-
up. Follow-up was performed in an ongoing fashion and
recorded in the database via prospective chart review,
consulting health-care providers, and direct patient contact
for disease status.

These patients were treated as part of an ongoing rectal
cancer management program. As part of our rectal cancer
management pathway, the need for neoadjuvant chemora-
diation was determined by T stage on presentation, tumor
location, and tumor fixity. Preoperative tumor location was
measured as distance from the anorectal ring with distal
third defined as 0-2.9 cm, middle third as 3-6.9 cm, and
proximal third 7 cm and higher. Patients were staged with
endorectal ultrasound and MRI as well as clinically. Those
with unfavorable cancers, defined as T3 or N+, at any level
in the rectum, as well as all cancers located in the distal 1/3
of the rectum, received neoadjuvant therapy. Che-
motherapy consisted of SFU continuous venous infusion
(CVI) or capecitabine. Radiation therapy comprised of
high-dose radiation dosed to a preferred goal of 5580,
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4500 cGy delivered to the pelvis followed by a boost of
1080 cGy to the tumor and the presacral hollow [30, 31].
To allow maximal tumor regression, final assessment for
the consideration of sphincter preservation was performed
after an 8- to 12-week interval. All decisions on sphincter
preservation were based on the postirradiated stage of the
rectal cancer. Sphincter preservation surgery (SPS) was
performed on all cancers except those that remained fixed
in the distal third of the rectum. Diverting stomas were
utilized for all patients with cancers in the distal third of the
rectum and those who underwent neoadjuvant chemora-
diation. All stapled anastomoses were performed laparo-
scopically with an EEA stapler intracorporally.

Data review

Preoperative demographics, perioperative data points, and
postoperative factors were compared. Preoperative factors
included age, gender, ASA, body mass index, prior abdominal
surgery, and prior incisions. Perioperative factors included
estimated blood loss, operative time, need for conversion,
need for blood transfusion, number of incisions, and longest
incision length. A case was considered a conversion if a hand-
assist port or open laparotomy was performed. Postoperative
factors included time to bowel function and diet advancement,
hospital length of stay, immediate and delayed morbidity, and
30-day mortality. Major morbidities included anastomotic
leaks, strictures, or fistulas, return to the operating room,
wound infections, prolonged ileus or obstruction, and port site
recurrences. Minor morbidities included postoperative ar-
rhythmias, hernias, and urinary tract retention.

Tumor characteristics were recorded before and after
chemoirradiation based on level from the anorectal ring,
position, fixity, radiographic and clinical stage, neoadju-
vant radiation and dosage, and ypTN stage. A successful
TME is determined by the surgeon as well as pathologic
evaluation of the resected specimen. Local and distant
failures are identified by clinical examination, laboratory
evaluation, and imaging. Primary oncologic outcomes were
measured in local recurrence, distant metastasis, disease-
specific survival, and overall survival.

Patients were closely followed with a cancer surveil-
lance protocol through a combined modality of clinical
examinations, laboratory data, and radiographic imaging.
In the first 2 years after surgery, patients were seen every
3 months with CEA levels measured. During years 3 and 4,
this was extended to every 4 months, then every 6 months
in year 5. Either a flexible sigmoidoscopy or colonoscopy
was performed at 6-month interval for the first 2 years
followed by yearly thereafter. After 5 years, patients were
followed yearly. CAT scans are performed at 6 months,
then 1 year postoperatively, and then yearly.

Data analysis

Statistical analysis was performed using the Chi-square
test, and survival measured using the Kaplan—Meier 5-year
survival curves.

Results
Demographics

During the 10-year study period, 132 patients underwent
laparoscopic TME for rectal cancer. Of these, 67 % were
men. Mean age was 61 (22-85) years old, and mean BMI
was 25.9 (15.6-39.5). This included 73 patients (55 %)
with BMI over 25, and 24 patients (18.1 %) with BMI >30.
ASA class was III or IV in 49.2 %. There were 36 patients
(27.3 %) with prior abdominal surgery, of which 15
(11.4 %) involved prior pelvic surgeries. Two additional
patients had prior abdominal incisions from abdomino-
plasties. Please see Table 1 for demographic summary.

Preoperative tumor characteristics

The tumor was located in the distal third in 71 % of cases.
Tumor fixity was assessed clinically with 47.6 % mobile
lesions, 36.2 % tethered, and 16.2 % fixed lesions. Preop-
erative T staging was as follows: T1: 1.9 %, T2: 23.1 %,
T3: 74 %, and T4: 0.96 %.

Mean CEA was 2.21 (0.4-32.1) and mean albumin 3.8
(2.0-4.8) (Table 2).

Table 1 Demographic summary

Sex [%6(n)]
M 67 (89)
F 33 (43)

Mean age (range)
Mean BMI (range)

61 years (22-85)
25.9 (15.6-39.5)

<25 42 (56)
>25 37 (49)
>30 18 (24)
ASA [%(n)]
I 4.5 (6)
I 44 (58)
I 48 (64)
v 0.8 (1)
*3 patients with unknown ASA

Prior abdominal surgery 27.3 (36)
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Table 2 Preoperative tumor characteristics

Table 3 Clinical outcomes

Location (%)

Distal 1/3 71 %
Middle 1/3 155 %
Proximal 1/3 13.6 %
Fixity (%)
Mobile 47.6 %
Tethered 36.2 %
Fixed 16.2 %
Clinical T stage (%)
T1 1.9 %
T2 23.1 %
T3 74 %
T4 1.0 %
Neoadjuvant radiation therapy [%(n)] 90.2 (119)

Mean radiation dose (range)
Mean CEA (range)

5535 c¢Gy (3800-10,080)
2.21 (0.4-32.1)

Procedures performed

Using our rectal cancer selection algorithm, sphincter
preservation was achieved in 84.8 % of patients. Laparo-
scopic LAR was performed in 35 patients (26.5 %), TATA
in 77 (58.3 %), and APR in 20 patients (15.1 %). Preop-
erative radiation was administered in 119 (90.2 %) patients
with mean dose 5535 cGy (3800-10,080) (Table 2).

Clinical outcomes

Mean operative time was 391 (91-730) min. Median esti-
mated blood loss was 300 cc (25-5000 cc) with six pa-
tients (4.5 %) requiring perioperative blood transfusions. In
total, 60.6 % of patients had a handsewn coloanal anasto-
mosis. Conversion rate was 5.3 % with five patients being
converted to laparoscopic assisted and 1.5 % (n = 2) to an
open laparotomy. The mean largest incision length was
4.1 cm (1.2-9.2 cm) with the exclusion of the patients with
open laparotomy. Reasons for conversion to open were
secondary to bleeding in one and a low cancer with the lack
of progression in an obese patient in the second. The mean
specimen length was 32.9 cm. Mean number of lymph
nodes harvested was 11.7 (1-93).

Postoperative course reveals the median time to flatus
and bowel movement was 2 and 2 days, respectively. The
median time to clears and house diet was 1 and 3 days,
respectively. Patients were discharged at a median of
5 days postoperatively (Table 3).

Overall morbidity was 23.5 % with the majority
(15.1 %) of these representing minor morbidities. There
was a 1.5 % wound infection rate, and 6.8 % had ileus or

@ Springer

391 min (91-730)
300 ml (25-5000)

Mean operative time (range)
Median EBL

Transfusion rate [%(n)] 4.5 (6)
Anastomosis [%(n)]
Extracorporeal 60.6 (80)
Intracorporeal 26.5 (35)
N/A (ostomy) 129 (17)
Conversion rate [%(n)] 53 (7
Lap-assisted 3.8 (5)
Open 1.5

4.5 cm (1.2-21)
32.9 cm (7.5-181.0)

Mean largest incision length (range)
Mean specimen length (range)

Median time to (range)

Flatus 2 days (1-7)
BM 2 days (1-22)
Clears 1 day (0-21)
Diet 3 days (1-22)
Discharge 5 days (2-24)

small bowel obstruction. There were no clinically apparent
anastomotic leaks; however, there was a 3.8 % rate of
delayed anastomotic stricture or fistula.

Specifically, prolonged ileus/small bowel obstruction
occurred in 9 patients (6.8 %), wound infection in 2
(1.5 %), arrhythmia in 5 (3.8 %), urinary retention in 4
(3.0 %), wound separation in 1 (0.8 %), right arm neuro-
praxia in 5 (3.8 %), and other in 4 (3.0 %). There was 1
intraperitoneal bleed (0.8 %). There was no need for return
to the operating room. There were no port site recurrences.
There were no perioperative mortalities (Table 4).

There were 25 (18.9 %) delayed morbidities including
abscess/wound infection and hernia each in 4 patients
(3.0 %), anastomotic stricture/fistula in 5 (3.8 %), rectal
prolapse in 5 (3.8 %), DVT/thrombosis in 2 (2.5 %), and
other in 5 (3.8 %) (Table 4).

Oncologic outcomes

Mean length of follow-up was  69.4 months
(7.6-168.0 mo.). Pathologic staging was as follows: Stage
0: 24 %, Stage I: 36 %, Stage II: 24 %, Stage III: 17 %.
Overall, local recurrences occurred in 7 patients (5.3 %)
with 6 (4.5 %) presenting with concurrent distant metas-
tasis. Only 1 patient (0.8 %) had isolated local recurrence
discovered on vaginal examination 1.5 years after APR. By
stage, there were no local failures in 24 % of patients who
had achieved complete pathologic response. Those with
Stage I disease had a 4.3 % local recurrence rate. Those
with Stage II disease had a 9.7 % local recurrence rate.
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Table 4 Morbidity and mortality

Table 5 Pathologic stage and oncologic outcomes

Morbidity (within 30 days) 23.5 % (31) % (n)
Major 8.3 % (11) Stage
Anastomotic leak 0 0/CR 23.5 % (31)
Tleus/small bowel obstruction 6.8 % (9) 1 35.6 % (47)
Port site recurrence 0 11 23.5 % (31)
Return to OR 0 111 17.4 % (23)
Wound infection 1.5 % (2) Local recurrence 5.3 % (7)
Minor 15.2 % (20) By procedure
Arrhythmia 3.8 % (5) LAR 0
Hernia 0 TATA 52 % (4)
Intraperitoneal bleed 0.8 % (1) APR 15 % (3)
Right arm neuropraxia 3.8 % (5) SPS (LAR + TATA) 3.6 % (4)
Urinary retention 3.0 % (4) By stage
Wound separation 0.8 % (1) 0/CR 0
Other 3.0 % (4) I 43 % (2)
Mortality (within 30 days) 0 I 9.7 % (3)
Delayed morbidity (after 30 days) 19 % (25) I 8.7% (2)
Distant metastases 18.2 % (24)
Major 6.8 % (9) By procedure
Anastomotic stricture/fistula/stenosis 3.8 % (5) LAR 13.9 % (5)
Tleus/small bowel obstruction 0 TATA 9.8 % (13)
Port site recurrence 0 APR 30.0 % (6)
Return to OR 0 By stage
Wound infection/abscess 3.0 % (4) 0/CR 9.7 % (3)
Minor 12.1 % (16) I 10.6 % (5)
DVT/thrombosis 1.5 % (2) I 19.3 % (6)
Hernia 3% (4) T 43.5 % (10)
Other 38 % (5 Disease-specific survival 84.8 %
Rectal prolapse 3.8 % (5) By stage
0/CR 86.3 %
I 87.4 %
I 86.4 %
Stage III disease patients were found to have a 8.7 % local - 774 %
recurrence rate. Between stages, there was no statistical
*p < 0.05

significance except between Stage 0 and Stage III
(Table 5). Mean time to local recurrence was 13.9 months.
By level, all local recurrences were found in those with
tumors in the distal third of the rectum with the highest
recurrence of 15 % in those who required APR (Table 5).
With SPS, local recurrence was 3.6 % which was not sta-
tistically significant compared with APR (p = 0.31).

Metastatic disease rate was 18.2 %. By stage, distant
metastasis rate increased with increasing stage. Stage III
patients did statistically worse compared with all other stages
with its higher metastatic failure (p = 0.0008-0.027). By
procedure, distant metastasis was greatest in those under-
going APR at 30 %. There was no statistical difference in
local recurrence or metastasis by procedure (p = 0.32-
0.61). There were 18 patients (13.6 %) presenting with dis-
tant metastasis alone (Table 5).

Overall, disease-specific survival was 84.8 %. This was
similar at ~87 % among those with complete response,
Stage I, and Stage II. Those with nodal disease had de-
creased survival at 77.4 % at 5 years which was not sta-
tistically significant (p = 0.38). Overall survival was 85 %
at 60 months (Table 5).

Discussion
With 5-year follow-up, laparoscopic TME for rectal cancer
can be performed safely with low morbidity and mortality,

low local recurrence rates of 5.3 %, and distant metastatic
rate of 18.2 %. We found excellent 5-year disease-specific
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survival of 84.8 % and overall survival of 85 %. This is
comparable to that of open TME which has local recur-
rence rates of 4-8 % and cancer-specific survival rates of
70-80 % at 5 years [32, 33].

Our study demonstrates the technical feasibility of per-
forming a successful TME laparoscopically despite chal-
lenges inherent in working in the pelvic confines. There have
been concerns regarding high conversion rates ranging from
11 % in the Barcelona trial to as high as 29 % in the MRC
CLASICC trial which was even higher at 34 % in the rectal
arm [24, 34]. We demonstrate a low conversion rate of
5.3 %, with an open conversion of only 1.5 %. This much
lower rate is in keeping with other single-center experiences
doing high-volume rectal work whose conversion rates range
from 3.0 to 15.1 % [20, 35, 36]. Proponents of laparoscopic
TME maintain the preservation of TME principles com-
monly with the placement of five trocars to perform sharp
pelvic dissection in the avascular plane separating the pari-
etal layer of pelvic fascia and the visceral fascia of the me-
sorectum. This technique preserves the autonomic nerves
with en-bloc removal of the rectum and its associated me-
sorectum with uninvolved circumferential and distal resec-
tion margins. High ligation of the IMA is performed [20, 29,
34]. An advantage to laparoscopy is the improved visual-
ization of critical urologic, and neurovascular structures
permitting facilitation of the sharp dissection required with
TME. Certainly, expertise comes hand in hand with experi-
ence and the learning curve associated with it, but with
adequate training, technical feasibility is attainable. The
technically challenging aspect of laparoscopic TME has led
many to propose robotic and now bottoms-up approaches;
however, it will be some time until long-term results are
available in this patient population.

Our morbidity rate of laparoscopic TME of 23.5 % is
comparable to that of other published studies which range
from 18 to 37 % [20, 35]. Even with over 70 % of our patient
population with cancers in the distal 1/3 of the rectum, we
were able to maintain a low anastomotic leak rate of 3.8 %.
This compares favorably with that of reported open studies
including that from Dr. Heald’s group of 11 % as well as the
Dutch Colorectal Cancer Group Trial of 12 %. Proximal di-
version for low rectal cancers was routinely performed, likely
contributing to our low leak rates. Perhaps, there were sub-
clinical leaks that were evident only through secondary se-
quelae such as stricture or abscess on delayed imaging studies.

The question driving this study was: Can TME be safely
and effectively performed laparoscopically without com-
promising oncologic outcomes? The paucity of long-term
data regarding the laparoscopic approach implementing
TME for rectal cancer and whether exposure in the pelvis is
truly adequately performed to attain complete tumor and
mesorectal resection has bred the prospective trials that are
currently underway in Europe, Asia, and the USA.
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Early long-term results of laparoscopic TME for rectal
cancer support the use of laparoscopic TME for rectal
cancer. Our finding of local recurrence of 5.3 % and dis-
ease-specific survival of 84.8 % is similar to other studies.
Leroy et al. described the successful application in 102
consecutive unselected patients over a 9-year period with a
3 % conversion rate to open. Forty percent of patients were
treated to 4500 cGy, and surgery performed 4-6 weeks
after the completion of neoadjuvant therapy. Their overall
morbidity rate of 27 % was similar to our rate of 23.5 %.
Their 30-day mortality rate of 2 % was higher than that in
our study group. With at least 6-month follow-up and a
mean follow-up of 36 months, Leroy et al. [20] achieved at
least comparable oncologic outcomes to that reported in
open TME with a 6 % local recurrence and cancer-specific
survival of 75 % at 5 years.

More recent comparative data have shown similar long-
term and cancer-free survival between open and laparo-
scopic surgery. Laurent et al. published their 5-year data with
a median follow-up of 52 months with nonsignificant mor-
bidity rates of 37.7 % in the open cases versus 32.0 % in the
laparoscopic arm. Their laparoscopic local recurrence rate
was slightly lower than ours at 3.9 % and cancer-free sur-
vival comparable at 82 %. However, their conversion rate of
15 % was much higher than ours of 5.3 %. Converted cases
were not found to adversely affect oncologic outcomes [36].

Our results are comparable to the conclusions of the
recently published CLASICC long-term 5-year data where
patients undergoing laparoscopic rectal cancer surgery had
a median overall survival was 82.7 (67.3-97.6) months and
disease-free survival of 70.8 (52.1-90.0) months. There
was a trend toward improved overall survival in the la-
paroscopic group compared with open surgery, though this
was only significant in early survival. They concluded that
this finding “should encourage surgeons to use laparo-
scopic surgery in patients with rectal cancer” [37]. By
procedure, those undergoing an APR were associated with
worse DFS than anterior resection (p = 0.005), though
there was no difference by randomized procedure ap-
proach. Local recurrence was found to be 10.9 % for all
colorectal patients with no significant differences observed
between anterior resection (9.9 %) and APR (15.3 %)
(p = 0.078). Distant recurrence was found to be higher in
those undergoing APR (37.7 %) compared with anterior
resection (24.3 %) though there was no difference whether
it was performed open, laparoscopic, or a converted pro-
cedure [37]. Hence, the factors necessitating an APR as the
resection type contributed more to one’s oncologic out-
comes and survival than the operative approach itself. We
also noted this trend in APRs though it did not reach sig-
nificance. Early concerns regarding laparoscopic TME
leading to higher positive circumferential resection mar-
gins as well as intraoperative conversions did not translate
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into differences in long-term overall survival and DFS,
again similar to our findings.

There are several limitations of this descriptive study.
One, all cases were performed by a single surgeon with ad-
vanced laparoscopic training and expertise. Thus, the re-
producibility of the results of this study among those with
less experience may initially vary until proficiency is
reached. Second, in comparison with published reports, our
practice employs a high-dose neoadjuvant radiation regime
contributing to our high sphincter preservation rates. There is
also variability in imaging surveillance protocols, radiation
oncologic protocols with improved chemotherapeutic
agents, and minor variances in laparoscopic TME technique
as would be expected during the 10-year study period. Also
our study did not stratify patients into laparoscopic versus
open approaches by the same surgeon; thus, direct com-
parative outcomes were not measured. In later years, this was
done as part of the ACOSOG trial. Finally, this is a retro-
spective review of a prospectively maintained database and
suffers the drawbacks inherent in this arrangement.

In summary, our single-institution experience with la-
paroscopic TME suggests that the procedure is safe and has
similar morbidity and tumor-free survival compared with
published open TME experience. The strength of this re-
port is that this is actual 5-year follow-up for all patients
and does not rely on other surrogates, such as TME com-
pleteness, as predictors for outcome. Furthermore, no rectal
cancer patient operated on laparoscopically without
metastatic disease during this period was excluded in the
LR or survival data. While we all await the results of the
large prospective trials such as the ACOSOG Z6051 trial,
this study represents one of the largest experience of rectal
cancer treated by laparoscopic TME with greater than
5-year follow-up and demonstrates excellent long-term
oncologic outcomes. As these randomized studies reach
maturity, greater adoption of minimally invasive ap-
proaches to rectal cancer is to be expected. We are hopeful
that the above-presented long-term data on laparoscopic
TME coupled with the randomized trial results will gen-
erate more widespread adoption of minimally invasive
surgical approaches for rectal cancer patients.

Disclosures Drs. John H Marks and Renee Huang, Ms. McKeever, and
Ms. Greenfield have no conflicts of interest or financial ties to disclose.
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