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Abstract

Background This study reports the short- and long-term

results for a prospective rectal cancer management pro-

gram using laparoscopic radical transanal abdominal

transanal proctosigmoidectomy with coloanal anastomosis

(TATA) after neoadjuvant therapy.

Methods A prospective database included 102 rectal cancer

patients treated with laparoscopic TATA from 1998 to 2008.

Patients with distant metastasis at presentation, patients with

a tumor more than 3 cm from the anorectal ring, and patients

not undergoing neoadjuvant therapy were excluded, leaving

79 patients (54 men and 25 women) with a mean age of

59.2 years (range, 22–85 years) for this study. 13 patients

completed neoadjuvant therapy before the original evalua-

tion, and they are excluded from the report of initial clinical

assessment. Before treatment, 50 patients were staged as T3

and 16 patients as T2. The mean level in the rectum superior

to the anorectal ring was 1.2 cm (range, -0.5 to 3 cm). In

terms of fixity, 31 of the tumors were mobile, 27 were teth-

ered, and 8 showed early fixation. Ulceration was absent in 8

cases, minimal in 12 cases, superficial in 7 cases, moderate in

22 cases, and deep in 17 cases. The mean pretreatment tumor

size tumor was 4.8 cm (range, 1.5–12 cm). The median

external beam radiation was 5,400 cGy (range, 3,000–

8,040 cGy), and 77 patients underwent chemotherapy.

Results The mean follow-up period was 34.2 months

(range, 1.9–113.9 months). There were no perioperative

mortalities. The conversion rate was 2.5%, and the mean

largest incision length was 4.3 cm (range, 1.2–21 cm). For

84% of the patients, the incision was less than 6.0 cm, and

46% of the patients had no abdominal incision for delivery

of the specimen. The mean estimated blood loss was 367 ml

(range, 75–2,200 ml). All the patients had a temporary

diverting stoma. The major morbidity rate was 11%, and the

minor morbidity rate was 19%. The major complications

included four full-thickness rectal prolapses with repair, one

ischemic neorectum with successful reanastomosis, two

bowel obstructions, and two failed anastomoses requiring

stoma. The ypT stages included 22 complete responses, 12

cases of ypT1, 22 cases of ypT2, 23 cases of ypT3; 65 cases

of ypN0, and 14 cases of ypN ? (T3 = 7, T2 = 4,

T1 = 3). The local recurrence rate was 2.5% (2/79), and the

distant metastases rate was 10.1% (8/79). The KM5YAS

rate was 97%. Overall, 90% of the patients lived without a

stoma. Neorectal loss was due to positive margins or

recurrence and was followed by abdominoperineal resec-

tion in three cases and ischemia in two cases. The condition

of two patients was not reversed due to comorbidities, and

one patient had a stoma secondary to bowel obstruction.

Conclusion The study results indicate excellent local

recurrence (2.7%) and 5-year survival rates without the

need for permanent colostomy in patients with cancers in

the distal one-third of the rectum. Laparoscopic total

mesorectal excision (TME) with the TATA approach is

safe and can be performed laparoscopically. Multi-institu-

tional studies are required to establish the reproducibility of

this promising approach.
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The principal goals of rectal cancer management are

oncologic cure and maintenance of quality of life. Cancer in

the distal third of the rectum poses a significant challenge for

the surgeon with regard to both goals. The abdominoperineal

resection (APR), introduced by Dr. Earnest Miles in 1908,

has been considered the gold standard for the treatment of

adenocarcinoma in the middle and lower third of the rectum

[1]. However, increased understanding of the disease,

improved surgical technique, better instrumentation, and the

use of preoperative chemoradiation therapy has led to a shift

in the treatment of rectal cancer from APR with a permanent

colostomy to sphincter-preserving surgery using minimally

invasive techniques.

Ultra-low rectal tumors located in close proximity to the

anorectal ring and sphincter complex make resection with

acceptable distal and circumferential margins difficult,

especially in the confines of the bony pelvis. The increased

risk of local recurrence and the possible loss of sphincter

function have deterred surgeons from attempting sphincter

preservation. This has led to the development of a rectal

cancer management program, instituted in 1976, designed

to reduce local recurrence and extend the use of sphincter-

preservation surgery for cancer in the distal third of the

rectum by using high-dose preoperative radiation in con-

junction with chemotherapy and specifically designed

surgical techniques [1, 2].

Neoadjuvant chemoradiation therapy for distal rectal

cancer has been shown to improve survival, lower local

recurrence rates, and permit broader application of

sphincter-preserving surgery by sterilization of the cir-

cumferential margins and pelvic sidewall lymphatics [3–9].

Significant tumor downstaging and complete response rates

of 18–25% have been noted after preoperative chemora-

diation [10, 11].

Previous reports have shown that it is possible to base

final decisions regarding sphincter preservation on tumor

characteristics after neoadjuvant treatment rather than on

tumor characteristics at the time of presentation, thus

increasing the number of patients able to undergo sphinc-

ter-preserving surgery. Despite this, the APR rates in the

literature for cancer of the rectum still are high, with 32–

67% of patients requiring a permanent colostomy [12–14].

This situation exists because surgical decision making has

routinely been based on tumor characteristics at the time of

presentation.

At our institution, Lankenau Hospital and Institute for

Medical Research, cancers in the distal 3 cm of the rectum

that are mobile 8–12 weeks after neoadjuvant therapy are

managed by a laparoscopic transanal abdominal transanal

radical proctosigmoidectomy and a descending coloanal

handsewn anastomosis (TATA). This technique, developed

in 1984 by Dr. Gerald Marks at Thomas Jefferson Uni-

versity Hospital to avoid a permanent colostomy for low-

lying rectal cancer, has become the standard technique

used for all mobile cancers in the distal 3 cm of the rectum

[1, 2, 15]. In 1998, we began to perform TATA

laparoscopically.

In this study, we present the data for 79 patients with

cancer in the distal 3 cm of the rectum who were treated

with laparoscopic TATA after neoadjuvant chemoradiation

therapy.

Methods

Patient selection

The prospective databases of consecutive rectal cancer

surgeries since 1976 and laparoscopic surgeries from 1998

to 2008 in a comprehensive rectal cancer program were

used for retrospective identification of 102 patients with

rectal cancer in the distal 3 cm of the rectum who under-

went a laparoscopic TATA after neoadjuvant chemoradi-

ation therapy. For each patient, 167 parameters relative to

patient demographics, preoperative diagnosis, intraopera-

tive events, postoperative course, and follow-up assessment

were documented on a standardized form. Patients with

distant metastasis at presentation, patients with tumors

larger than 3 cm from the anorectal ring, and patients who

did not undergo neoadjuvant therapy were excluded,

leaving 79 patients for this study.

Pretreatment evaluation included clinical examination,

blood cell count, serum chemistries, and carcinoembryonic

antigen (CEA) levels. All the patients underwent a full

colonoscopy preoperatively to rule out synchronous

disease.

Local tumor invasion and nodal status were assessed

clinically by endorectal ultrasound, pelvic computed

tomography (CT), or magnetic resonance imaging (MRI).

Overall, 58% of the patients were assessed preoperatively

by endorectal ultrasound. Presentation after the start of

radiotherapy, circumferential tumors, and unavailability of

endorectal ultrasound for patients living at a great distance

had a negative impact on our use of this test.

A CT of the chest, abdomen, and pelvis was obtained to

evaluate for metastatic disease. Tumor characteristics

including tumor level in the rectum, size, fixity, clinical

stage, degree of ulceration, position, and configuration

were assessed at presentation and again 6–10 weeks after

completion of treatment by digital examination and flexible

sigmoidoscopy. Before the original evaluation, 13 patients

had completed neoadjuvant therapy and were excluded

from the initial clinical assessment report.

The 79 patients (54 men and 25 women) ranged in age

from 22 to 85 years (mean, 59 years). No patient was

excluded on the basis of age. The mean distance of the
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tumor from the anorectal ring was 1.2 cm. The tumors

ranged from 0.5 cm below to 3 cm above the anorectal

ring. The mean distance of the tumor from the anal verge

was not recorded because the anal canal starts at the ano-

rectal ring, and the length of the anal canal varies from 1 to

5 cm. The pretreatment tumor characteristics and stages

are shown in Table 1.

Neoadjuvant and adjuvant chemoradiation

The treatment selection algorithm we used for the patients

with rectal cancer is shown in Fig. 1. All the patients in this

study received preoperative external beam radiation ther-

apy delivered with a high-energy photon beam from a

linear accelerator using a three- or four-field technique.

The median radiation dose was 5,400 cGy (range, 3,000–

8,040 cGy). The dose was 3,000 to 5,000 cGy for 13

patients (16%), 5,001 to 5,400 cGy for 34 patients (43%),

and 5,401 to 5,580 cGy for 26 patients (33%). Seven

patients (8.9%) received more than the preferred dose of

5,580 cGy, up to 8,040 cGy because of tumor fixity.

Of the 79 patients, 77 (97%) also received concomitant

5-fluorouracil (5FU)-based preoperative chemotherapy (6

boluses, 50 continuous venous infusions, 15 Xeloda doses,

6 unknown agents). Our preferred treatment regimen was a

dose of 5,580 cGy and concurrent 5FU-based chemother-

apy. However, we were not able to standardize neoadjuvant

treatment because 53 patients were treated at outside cen-

ters, and 13 patients presented to us after they already had

completed their neoadjuvant therapy.

Of the 79 patients, 42 (53%) received postoperative

chemotherapy. The majority (69%) received postoperative

5FU and leucovorin; 5FU or capecitabine alone; or 5FU,

leucovorin, and oxaloplatin.

The patients were followed up clinically with serial

exams every 3 weeks from the initiation of treatment to the

time of surgery. Flexible sigmoidoscopy was performed as

part of the clinical exam at the initial presentation and at

the final preoperative visit to assist with formulating

decisions regarding the surgical approach and the need for

additional radiation therapy.

The clinical response to neoadjuvant therapy was based

on the surface area of the abnormality (tumor size) and

intramural involvement (induration). This response was

defined as complete (no residual tumor, no surface abnor-

mality, no induration), good (75% or greater reduction in

surface abnormality and induration), moderate (25–75%

reduction in surface abnormality and induration), minimal

(less than 25% reduction in surface abnormality and

induration), or no change.

Surgical technique

In our practice, we optimally wait 8–12 weeks from the

completion of neoadjuvant treatment until surgery to allow

for the maximal downstaging effect of chemoradiation. The

decision to perform sphincter-preservation surgery is based

on a variety of clinical factors including proximity of the

tumor to the anal sphincter complex, response to neoad-

juvant therapy, preoperative sphincter function, and pro-

hibitive comorbidities.

All the patients underwent laparoscopic TATA with

total mesorectal excision. The operation was initiated by a

full-thickness circumferential incision at the dentate line to

ensure a known distal margin to the cancer. A plane then

was developed intersphincterically (Fig. 2), and the rectum

was mobilized transanally to the level of the cervix in the

female and to the seminal vesicles in the male. This

allowed confidence in obtaining a distal margin and sparing

of the external sphincter muscle. Intraoperative frozen

Table 1 Patient and tumor characteristics

Mean age: years (range) 59.2 (22–85)

Gender (M/F) 54/25

BMI: kg/m2 26.5 ± 5.2

Tumor distance from anorectal ring: cm (range) 1.2 (–0.5 to 3.0)

Mean tumor size: cm (range) 4.8 (1.5–12.0)

Pretreatment clinical T-stage (n)

T3 50

T2 16

Tumor fixity (n)

Mobile 31

Tethered 27

Early fixation 8

Ulceration (n)

None 8

Minimal 12

Superficial 7

Moderate 22

Deep 27

BMI body mass index

Unfavorable  -All Levels and Favorable < 6cm-0.5 cm

5580 cGy
Chemo-5 FU CVI
Interval 8-12 wks.

Sphincter Preservation Surgery

CATS                                    FTLE
LAR                                       0-6 cm
TATA                                   (Selective)

Except
Fixed CA

< 3 cm

Fig. 1 Treatment algorithm for rectal cancer
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section analysis of margins can be performed selectively

when margins were questionable, but was not used in any

of these patients.

Laparoscopically, the rectal dissection then was per-

formed transabdominally using a five-port technique

(Fig. 3). Full mobilization of the left colon by taking down

the splenic flexure was key to ensuring the proper length

for creating the anastomosis. The specimen was transected

and extracted either transabdominally or transanally. All

the patients received temporary fecal diversion with a loop

colostomy or ileostomy. The decision between colostomy

and ileostomy varied depending on patient body habitus,

bowel characteristics, and bowel mobility. A transanal

handsewn coloanal anastomosis then was performed. Open

cases were managed in a similar fashion.

Postoperatively, intravenous antibiotics were continued

for at least 24 h and oral antibiotics for at least 10 days. It

is our belief that the radiated field is more susceptible to

anaerobic infection. A clear liquid diet was begun on

postoperative day 1, then advanced as tolerated.

Follow-up visits and assessment for recurrence

The patients were seen within 2 weeks after resection, then

every 3 months for the first 2 years, every 4 months for the

next 2 years, every 6 months for the next year, and once

annually after year 5. Clinical and digital examination

generally was performed at each follow-up visit. Flexible

sigmoidoscopy was performed at 6-month intervals during

the first 24 months. A full colonoscopy was performed

1 year after surgery, then once every 3 years. The CEA

level was measured at each visit, and CT scans were

obtained based on individual follow-up regimens, generally

every 6–12 months. Positron emission tomography (PET)

scans were used selectively when abnormalities seen on

axial imaging raised the question of recurrence.

Local recurrence was defined as the first clinical,

radiologic, or pathologic evidence showing tumor of the

same histologic type within the pelvis. Distant recurrence

was defined as clinical, radiologic, or pathologic evidence

of systemic disease outside the pelvis at sites including but

not limited to the liver and lungs.

Results

Neoadjuvant treatment

No significant perioperative radiation-related morbidity

occurred. The response to therapy was assessed clinically

for all the patients before surgery. The response to neo-

adjuvant therapy was good to complete for 50 (63%) of the

patients.

Surgery

The median time from completion of treatment to surgery

was 9.8 weeks (range, 4.1–23.7 weeks). All the patients

underwent a laparoscopic TATA with fecal diversion using

3–6 trocars: 3 trocars in 9 cases (11.4%), 4 trocars in 47

cases (59.5%), 5 trocars in 19 cases (24.1%), and 6 trocars

in 2 cases (2.5%). The number of trocars used was not

recorded in 2 cases (2.5%). The overall laparoscopic

completion rate was 94.9%. Of the 79 patients, 2 (2.5%)

had conversion to an open procedure secondary to body

habitus after splenic flexure release. The procedure for

these two patients was finished as a laparoscopically

assisted technique.

Fig. 2 Intersphincteric dissection plan for transabdominal transanal

proctocolectomy

Fig. 3 Placement of five ports
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In the laparoscopic group, the mean incision length was

3.8 cm (range, 1.2–8 cm). The overall mean incision

length, including both the conversions to open and lapa-

roscopically assisted procedures, was 4.8 cm (range, 1.2–

21.0 cm). The mean estimated blood loss was 367 ml

(range, 75–2,200 ml). Only three patients received trans-

fusion of packed red blood cells during surgery. Of the 79

patients, 66 (84%) had an incision shorter than 6 cm, and

36 (46%) had the specimen delivered transanally, with no

abdominal incision for specimen extraction.

Pathology

Overall, 22 of the patients (28%) had a pathologic com-

plete response. The final tumor node metastasis (TNM)

stage was ypT1 for 12 patients (15%), ypT2 for 22 patients

(28%), ypT3 for 23 patients (29%), ypN0 for 65 patients

(82%), and ypN ? for 14 patients (18%). The mean distal

margin was 1.9 cm (range, 0–7.5 cm). One patient (1.3%)

had a positive distal margin and ultimately underwent an

APR. Distal margins measuring less than 0.5 cm were

considered positive margins. Five of the positive circum-

ferential margins (6.3%) had the tumor present within

0–0.1 cm. This group had no local recurrence. The circum-

ferential margins measuring less than 0.2 cm were consid-

ered positive margins. All resections were clinical R0.

Standard technique was used for lymph node harvesting,

and a mean of 11.4 lymph nodes (range, 1–93 lymph

nodes) were harvested. A study from our institution

showed that after neoadjuvant therapy, the mean lymph

node harvest is 10.1 (range, 1–38), which coincides with

our data [16]. The mean specimen length was 33.7 cm

(range, 16–117 cm).

Complications

There were no perioperative mortalities. The postoperative

complications are presented in Table 2. These included 15

minor complications (18.9%), all treated conservatively,

and nine major complications (11%), treated surgically.

Four patients had full-thickness rectal prolapse requiring

surgical intervention. An ischemic neorectum developed in

one patient 5 months postoperatively, requiring resection

of the neorectum, with successful reanastomosis. Two

patients had a failed anastomosis because of ischemia and

required a permanent stoma. Two patients had bowel

obstructions requiring lyses of adhesions. One of these

patients eventually required a stoma, and did not want it

reversed. Neither sexual function nor bowel function were

assessed prospectively in the patient population.

An ongoing study from our institution is assessing

function and quality of life among rectal cancer patients

after radical sphincter preservation surgery subsequent to

neoadjuvant treatment. The preliminary results from 61

TATA patients indicate that the surgical approach provides

good quality of life and acceptable function, with the

majority of responders preferring not to have a stoma [17].

A fast-track protocol was used. The median hospital stay

was 5 days (range, 3–24 days). The hospital course inclu-

ded a clear diet after a median of 1 day (range, 1–21 days),

a house diet after a median of 3 days (range, 2–22 days),

flatus after a median of 2 days (range, 1–7 days), and

bowel movement after a median of 2 days (range,

1–22 days).

Recurrence and survival

The mean follow-up period was 34.2 months (range, 1.9–

113.9 months). It exceeded 24 months for 47 patients

(59%) and 60 months for 10 patients (12.6%). Of the 79

patients, 2 experienced local recurrence, for an overall

recurrence rate of 2.5%. One recurrence occurred at

10 months, with synchronous lung metastases. The other

recurrence, at 13 months, initially presented as a distant

lung metastases 4 months after surgery. The one patient

died 2 months and the other 10 months after their metas-

tases. Overall, the distant metastases rate was 10% (8/79).

Lung metastases occurred for four patients, liver metasta-

ses for three patients, and metastases to a supraclavicular

node for one patient. The time until these metastases was

2–49 months after surgery.

The overall Kaplan–Meier 5-year actuarial survival

(KM5YAS) rate was 97% (Fig. 4). No deaths occurred

among the 14 patients (18%) who were node positive.

Sphincter preservation

Sphincter preservation was ultimately achieved for 71 of

the 79 patients (90%). Two patients had positive margins

Table 2 Postoperative complications

n

Surgical complications

Rectal prolapse 4

Wound infection 3

Anastomotic stenosis 6

Pelvic abscess 2

Small bowel obstruction 2

Stomal prolapse 2

Medical complications

Urinary retention 3

DVT 2

DVT deep venous thrombosis
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and required an APR with permanent colostomy. One

patient had a local recurrence and underwent an APR with

a permanent colostomy. Two patients had neorectal loss

secondary to ischemia and required a permanent colos-

tomy. Two patients did not have their temporary stoma

reversed from their original surgery due to comorbidities.

One patient required a stoma after multiple episodes of

bowel obstruction.

Discussion

Surgical treatment of locally advanced distal rectal cancer

remains as the only method for potential cure. However,

the challenge lies in the two often conflicting aims: suc-

cessful eradication of disease and preservation of normal

anal sphincter function. In our series of 79 patients who had

T2 and T3 rectal cancers located within 3 cm from the

anorectal ring, 90% of the patients lived without a stoma.

The overall 5-year survival rate was 97%, and the local

recurrence rate was 2.5%. This result was accomplished by

the use of preoperative chemoradiation and a minimally

invasive technique known as laparoscopic transanal

abdominal transanal proctosigmoidectomy with a

descending coloanal handsewn anastomosis (TATA).

The decision to proceed with a sphincter-preserving

surgery rather than an APR for rectal cancers in the distal

3 cm was based on our experience dating back to 1976 in a

rectal cancer management program focused on using high-

dose preoperative radiation and chemotherapy to extend

sphincter preservation without sacrificing survival [1, 2].

The benefits of combined-method chemoradiation for

locally advanced rectal lesions are well established. These

benefits include reduced local recurrence and improved

survival by downstaging of the primary cancer and steril-

ization of the peripheral margins and pelvic microlym-

phatics. Randomized trials also have shown reduced

toxicity and increased tumor response when chemoradia-

tion is delivered preoperatively rather than postoperatively

[3–9].

In our practice, all rectal cancer patients undergo pro-

spective staging. All unfavorable cancers (evidence of full-

thickness penetration or perirectal lymph nodes) and all

cancers in the distal 6 cm of the rectum are managed with

preoperative chemoradiation. Our preferred treatment reg-

imen is to a dose of 5,580 cGy and concurrent 5FU-based

chemotherapy.

In the current study, all the patients received external

beam radiation therapy, with 97% also receiving concom-

itant 5FU-based chemotherapy. The median radiation dose

was 5,400 cGy (range, 3,000–8,040 cGy), with 84%

receiving more than 5,000 cGy. Seven patients (8.9%)

received up to 8,040 cGy. These patients had T3 tumors

with inadequate initial response to treatment. Without the

additional radiation, they would have required an APR

because of tumor fixity, location (-0.5 to 1.5 cm from the

anorectal ring), or size (4–7 cm). With the increased dose,

all had downstaging sufficient to undergo a laparoscopic

TATA. In our series, 28% of the patients had a pathologic

complete response after preoperative chemoradiation.

Laparoscopic sphincter preservation surgery was per-

formed 8–12 weeks after radiation therapy for all cancers

except those that remained fixed at or below the 3-cm level.

These fixed, very-low-lying cancers were treated by APR.

At our institution, laparoscopic TATA is the standard

treatment for all mobile cancers in the distal 3 cm of the

rectum. In this study group, the TATA procedure was

completed laparoscopically 97.5% of the time. Two

patients underwent conversion to an open procedure.

The mean largest incision length was 4.3 cm, with 84%

of the incisions smaller than 6 cm. For 46% of the patients,

the specimen was removed transanally, and no abdominal

incision was made besides those for the trocar sites.

The procedure begins with a full-thickness incision

through the anal canal just above the dentate line. An

intersphincteric dissection between the puborectalis and the

internal sphincter muscle is performed. The upper third of

the internal sphincter is resected en bloc with the rectum,

preserving the external sphincter, puborectalis, and levator

ani muscles. This intersphincteric resection in addition to

neoadjuvant chemoradiation enhances sphincter preserva-

tion by extending the distal margin, thereby enabling

clearance even of tumors abutting the anorectal ring.

Traditionally, a 2-cm margin was thought necessary for

oncologic clearance in nonirradiated patients secondary to

distal intramural tumor extension [18–20]. However, recent

literature shows that after neoadjuvant combined-method

therapy, intramural tumor extension beyond the gross

mucosal edge generally is less than 1 cm [21, 22]. Reap-

praisal of the distal margin to 1 cm allows for increased

sphincter preservation. In our series, only one patient

(1.3%) had a positive distal margin.

Kaplan Meier 5 Year Survival
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Fig. 4 Kaplan–Meier 5-year actuarial survival
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Obtaining negative circumferential resection margins

(CRM) also is important if not more critical than achieving

negative distal margins [23, 24]. Negative radial margins

are more difficult to accomplish because the mesorectum is

thin or absent at low levels of the rectum. In this study,

93.7% of the patients had a negative CRM. Our results

compare favorably with the literature. For instance, Rullier

et al. reported a positive CRM for 11% of their cases [25].

It must be remembered that 60% of the patients in our

study group had ypT2 or ypT3 cancers.

Another benefit of the described surgical approach is

derived from beginning the dissection transanally, which

ensures a maximal and known distal margin to the cancer,

avoiding the pitfall of inability to palpate a previously

radiated small, very-low-lying rectal cancer [1, 2]. Per-

forming the TATA procedure laparoscopically also gives

all the well-established benefits of minimally invasive

surgery including reduced trauma and postoperative pain, a

shorter hospital stay, faster recovery of bowel function, and

more cosmetic incisions [26].

During a mean follow-up period of 34 months, the local

recurrence rate for our study population was 2.5%. The two

local recurrences occurred respectively at 10 months and

13 months and had synchronous distant metastases to the

lungs. The Kaplan–Meier 5-year actuarial survival rate was

97%.

These results compare favorably to those in the litera-

ture. Portier et al. reported a 10.6% local recurrence rate

and an 86.1% 5-year survival rate in their series of 173

patients, 88% of whom received preoperative radiotherapy

[27]. Multiple studies investigating sphincter preservation

after preoperative chemoradiation have published local

recurrence rates ranging from 4% to 17% [28–35]. It is

important, however, to keep in mind that most of these

series included T3 lesions located 5 cm or more from the

anal verge, whereas, in our series, all tumors are located in

the distal 3 cm of the rectum. Our excellent local recur-

rence and 5-year survival rates support the oncologic

rationale for intersphincteric dissection after preoperative

chemoradiation for ultra-low rectal cancers.

The postoperative complications in our study group are

comparable with those reported in the literature [23, 25].

There were 15 minor complications (18.9%), all treated

conservatively, and 9 major complications (11%), treated

surgically. Four patients had a full-thickness rectal prolapse

requiring a Delorme procedure. Two patients experienced

bowel obstructions requiring lyses of adhesions. Three

anastomoses failed, requiring their takedown. One of the

three anastomoses could be salvaged with recreation of the

neorectum, but two ultimately required a permanent stoma.

Overall, 90% of the patients lived without a stoma.

Although complications tend to occur more frequently after

preoperative radiation therapy, our 11% major morbidity

rate supports the fact that laparoscopic TATA can be per-

formed safely after preoperative chemoradiation.

Ongoing studies are needed for prospective assessment

of pre- and postsurgical quality of life, sphincter function,

and sexual function. These studies will better allow us to

understand outcomes for patients with low rectal cancer.

Conclusion

The treatment of rectal cancer has undergone a funda-

mental shift. Great emphasis is placed not only on onco-

logic cure but also on maintenance of quality of life with

sphincter preservation using minimally invasive tech-

niques. In a comprehensive rectal cancer management

program that uses neoadjuvant chemoradiation therapy and

specifically designed surgical techniques, our results show

excellent local recurrence and 5-year survival rates without

the need for a permanent colostomy in patients who have

cancers in the distal third of the rectum. Laparoscopic total

mesorectal excision with intersphincteric dissection in the

transanal abdominal transanal (TATA) approach is safe

and can be performed laparoscopically. Multiple institu-

tional studies will be required to establish the reproduc-

ibility of this promising approach.
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Dejardin MT, Untereiner M, Leduc B, Francois E, Maurel J, Seitz

JF, Buecher B, Mackiewicz R, Ducreux M, Bedenne L (2006)

Preoperative radiotherapy with or without concurrent fluorouracil

and leucovorin in T3–4 rectal cancers: results of FFCD 9203.

J Clin Oncol 24:4620–4625

10. Habr-Gama A, de Souza PM, Ribeiro U Jr, Nadalin W, Gansl R,

Sousa AH Jr, Campos FG, Gama-Rodrigues J (1998) Low rectal

cancer: impact on radiation and chemotherapy on surgical treat-

ment. Dis Colon Rectum 41:1087–1096

11. Janjan NA, Khoo VS, Abbruzzese J, Pazdur R, Dubrow R, Cleary

KR, Allen PK, Lynch PM, Glober G, Wolff R, Rich TA, Skibber

J (1999) Tumor downstaging and sphincter preservation with

preoperative chomoradiation in locally advanced rectal cancer:

the M.D. Anderson cancer center experience. Int J Rad Onc Biol

Phys 44:1027–1038

12. Hyams DM, Manounas EP, Petrelli N, Rockette H, Jones J,

Wieand S, Deutsch M, Wickerham L, Fisher B, Wolmark N

(1997) A clinical trial to evaluate the worth of preoperative

multimodality therapy in patients with operable carcinoma of the

rectum: a progress report of NSABBP R-03. Dis Colon Rectum

40:131–140

13. Wibe A, Syse A, Andersen E, Tretli S, Myrvold HE, Soreide O

(2004) Oncologic outcomes after total mesorectal excision for

cure of cancer of the lower rectum: anterior vs abdominoperineal

resection. Dis Colon Rectum 47:48–58

14. Kapitijin E, Marijnen CAM, Nagtegall ID, Putter H, Steup WH,

Wiggers T, Rutten HJT, Pahlman L, Glimelius B, van Krieken

JHJM, Leer JWH, van de Welde CJH (2001) Preoperative

radiotherapy combined with total mesorectal excision for

respectable rectal cancer. N Eng J Med 345:638–646

15. Marks G, Mohiuddin M, Goldstein SD (1988) Sphincter preser-

vation for cancer of the distal rectum using high dose preoperative

radiation. Int, J. Radiation Oncology Biol. Phys 15:1065–1068

16. Marks JH, Valsdottir EB, Rather AA et al (2009) Less than 12

lymph nodes can be expected in surgical specimen after high-

dose chemoradiation therapy for rectal cancer. Dis Colon Rec-

tum. October 2009. Accepted for publication

17. Valsdottir EB, Yarandi S, Marks JH, Marks GJ (2008) The

quality of life question: preliminary results of a quality-of-life

study in rectal cancer patients with radical sphincter preservation

surgery following neoadjuvant therapy. Presentation at the 5th

international rectal cancer consensus conference, September 2008

18. Shirouzu K, Isomoto H, Kakegawa T (1995) Distal spread of

rectal cancer and optimal distal margin of resection for sphincter-

preserving surgery. Cancer 76:388–392

19. Kwok SP, Lau WY, Leung KL, Liew CT, Li AK (1996) Pro-

spective analysis of the distal margin of clearance in anterior

resection for rectal carcinoma. Br J Surg 83:969–972

20. Andreola S, Leo E, Belli F, Lavarino C, Bufalino R, Tomasic G,

Baldini MT, Valvo F, Navarria P, Lombardi F (1997) Distal

intramural spread in adenocarcinoma of the lower third of the

rectum treated with total rectal resection and coloanal anasto-

mosis. Dis Colon Rectum 40:25–29

21. Guillem JG, Chessin DB, Shia J, Suriawinata A, Riedel E, Moore

HG, Minsky BD, Wong WD (2007) A prospective pathologic

analysis using whole-mount sections of rectal cancer following

preoperative combined modality therapy: implications for

sphincter preservation. Ann Surg 245:88–93

22. Moore HG, Riedel E, Minsky BD, Saltz L, Paty P, Wong D,

Cohen AM, Guillem JG (2003) Adequacy of 1-cm distal margin

after restorative rectal cancer resection with sharp mesorectal

excision and preoperative combined-modality therapy. Ann Surg

Oncol 10:80–85

23. Quirke P, Durdey P, Dixon MF, Williams NS (1986) Local

recurrence of rectal adenocarcinoma due to inadequate surgical

resection: histopathological study of lateral tumor spread and

surgical excision. Lancet 2:996–999

24. Nagtegaal ID, van de Velde CJ, Marijnen CA, van Krieken JH,

Quirke P, Dutch Colorectal Cancer Group, The Pathology

Review Committee (2005) Low rectal cancer: a call for a change

of approach in abdominoperineal resection. J Clin Oncol

23:9257–9264

25. Rullier E, Laurent C, Bretagnol F, Rullier A, Vendrely V, Zerbib

F (2005) Sphincter-saving resection for all rectal carcinomas: the

end of the 2-cm distal rule. Ann Surg 241:465–469

26. Chamlou R, Parc Y, Simon T, Bennis M, Dehni N, Parc R, Tiret

E (2007) Long-term results of intersphincteric resection for low

rectal cancer. Ann Surg 246:916–922

27. Portier G, Ghouti L, Kirzin S, Guimbaud R, Rives M, Lazorthes F

(2007) Oncological outcome of ultra-low coloanal anastomosis

with and without intersphincteric resection for low rectal ade-

nocarcinoma. Br J Surg 94:341–345

28. Rullier E, Goffre B, Bonnel C, Zerbib F, Caudry M, Saric J

(2001) Preoperative radiochemotherapy and sphincter-saving

resection for T3 carcinomas of the lower third of the rectum. Ann

Surg 234:633–640

29. Marks G, Mohiuddin M, Masoni L (1993) The reality of radical

sphincter-preservation surgery for cancer of the distal 3 cm rec-

tum following high-dose radiation. Int Radiat Oncol Biol Phys

27:779–783

30. Rouanet P, Fabre JM, Dubois JB, Dravet F, Saint Aubert B,

Pradel J, Ychou M, Solassol C, Pujol H (1995) Conservative

surgery for low rectal carcinoma after high-dose radiation:

functional and oncologic results. Ann Surg 221:67–73

31. Mohiuddin M, Regine WF, Marks GJ, Marks JW (1998) High-

dose preoperative radiation and the challenge of sphincter pres-

ervation surgery for the distal 2 cm of the rectum. Int Radiat

Oncol Biol Phys 40:569–574

32. Wagman R, Minsky BD, Cohen AM, Guillem JG, Paty PP (1998)

Sphincter preservation in rectal cancer with preoperative radia-

tion therapy and coloanal anastomosis: long-term follow-up. Int

Radiat Oncol Biol Phys 42:51–57

33. Lavery IC, Lopez-Kostner F, Fazio VW, Fernandez-Martin M,

Milsom JW, Church J (1997) Chances of cure are not compro-

mised with sphincter-saving procedures for cancer of the lower

third of the rectum. Surgery 122:779–785

34. Gamagami RA, Liagre A, Chiotasso P, Istvan G, Lazorthes F

(1999) Coloanal anatomosis for distal third rectal cancer: pro-

spective study of oncologic results. Dis Colon Rectum 42:1272–

1275

35. Leo E, Belli F, Andreola S, Gallino G, Bonfanti G, Ferro F,

Zingaro E, Sirizzotti G, Civelli E, Valvo F, Gios M, Brunelli C

(2000) Total resection and complete mesorectum excision fol-

lowed by coloendoanal anastomosis as the optimal treatment for

low rectal cancer: the experience of the National Cancer Institute

of Milano. Ann Surg Oncol 7:125–132

Surg Endosc (2010) 24:2700–2707 2707

123


	Laparoscopic transanal abdominal transanal resection with sphincter preservation for rectal cancer in the distal 3 cm of the rectum after neoadjuvant therapy
	Abstract
	Background
	Methods
	Results
	Conclusion

	Methods
	Patient selection
	Neoadjuvant and adjuvant chemoradiation
	Surgical technique
	Follow-up visits and assessment for recurrence

	Results
	Neoadjuvant treatment
	Surgery
	Pathology
	Complications
	Recurrence and survival
	Sphincter preservation

	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


