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OBSERVATIONAL STUDY

Laparoscopic Low Anterior Resection and Eversion
Technique Combined With a Nondog Ear Anastomosis for
Mid- and Distal Rectal Neoplasms
A Preliminary and Feasibility Study
Changhua Zhuo, MD, PhD, Lei Liang, MD, PhD, Mingang Ying, MD, Qingguo Li, MD, PhD,
Dawei Li, MD, PhD, Yiwei Li, MD, PhD, Junjie Peng, MD, PhD, Liyong Huang, MD, PhD,
Sanjun Cai, MD, and Xinxiang Li, MD

Abstract: The transanal eversion and prolapsing technique is a wellestablished procedure, and can ensure an adequate distal margin for
patients with low rectal neoplasms. Potential leakage risks, however, are
associated with bilateral dog ear formation, which results from
traditional double-stapling anastomosis. The authors determined the
feasibility of combining these techniques with a commercial stapling set
to achieve a nondog ear (end-to-end) anastomosis for patients with midand distal rectal neoplasms.
Patients with early-stage (c/ycT1–2N0), mid- to distal rectal neoplasms and good anal sphincter function were included in this study.
Laparoscopic low anterior resection was performed with a standard total
mesorectal excision technique downward to the pelvic floor as low as
possible. The bowel was resected proximal to the lesion with an
endoscopic linear stapler. An anvil was inserted extracorporeally into
the proximal colon via an extended working pore. The distal rectum
coupled with the lesion was prolapsed and everted out of the anus. The
neoplasm was resected with a sufficient margin above the dentate line
under direct sight. A transrectal anastomosis without dog ears was
performed intracorporeally to reconstitute the continuity of the bowel.
Eleven cases, 6 male and 5 female patients, were included in this
study. The mean operative time was 191 (129–292) minutes. The mean
blood loss was 110 (30–300) mL. The median distal margin distance
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from the lower edge of the lesion to the dentate line was 1.5 (0.5–2.5)
cm. All the resection margins were negative. Most patients experienced
uneventful postoperative recoveries. No patient had anastomotic leak.
Most patients had an acceptable stool frequency after loop ileostomy
closure.
Our preliminary data demonstrated the safety and feasibility of
achieving a sound anastomosis without risking potential anastomotic
leakage because of dog ear formation.
(Medicine 94(50):e2285)
Abbreviations: ASA = the American Society of Anesthesiologists,
DST = double-stapling technique, Lap LAR = laparoscopic low
anterior resection.

INTRODUCTION

A

t the time of this writing, local excisions, including
traditional transanal resection, endoscopic submucosal dissection, and transanal endoscopic microsurgery, are established
approaches for selected patients with early-stage distal rectal
cancer. Local excisions, however, should only be offered to
patients with T1N0 lesions with favorable clinical and pathologic features.1 Owing to potential lymph node metastases
(incidence range: 0%–3% for T1 sm1, up to 15% for T1
sm2–3 and up to 25% for T2 tumors),2 –5 rectal resection with
total mesorectal excision (TME) is the current gold standard for
the treatment of mid- and distal rectal neoplasms.1,6,7 This
technique offers the oncologic benefit of reduced local recurrence and increased 5-year survival rates when combined with
neoadjuvant radiation therapy.8–10
Laparoscopic colorectal surgery has progressed steadily
since Jacobs’ first introduction in 1990.11 Laparoscopic low
anterior resection (Lap LAR) is an ideal, minimally invasive
surgical procedure for mid- and distal rectal cancer. Compared
with open surgery, the laparoscopic approach has similar surgical safety, resection completeness, resection margins, and
improved in-hospital recovery.12– 15 Recent studies of patients
with nonlocally advanced rectal cancer have confirmed that
both approaches have similar oncologic results, including local
recurrence, disease-free survival and overall survival, after at
least 3 years and up to 10 years.16–18
The prolapsing procedure for rectal cancer is also known as
the eversion technique. It was first performed by Maunsel in
1892 (initially published in Lancet 1892: 2: 473–476).19 There
are several classic modifications of this procedure, that is, the
Welch, Bacon, and Parks procedures.20 Most, however, are
applicable to lesions within the middle-third of the rectum. In an
www.md-journal.com |
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era without staplers, considerable postoperative morbidity and
mortality occurred. As a consequence of modern surgical and
anesthetic advancements and the introduction of the circular
stapler for colorectal anastomoses, the number of sphinctersaving operations for patients with rectal cancer has increased
greatly.21,22 More advances were achieved with the introduction
of the double-stapling technique (DST).23–25
Double-stapling technique facilitates the feasibility of
performing a sphincter-saving operation intracorporeally and
laparoscopically.26–29 Moreover, with the introduction of intersphincteric resection,30–32 the possibility of sphincter preservation for patients with ultralow rectal cancer33,34 has increased
steadily. Double-stapling technique, however, is inevitably
associated with bilateral intersecting margins at the distal rectal
stump (the so-called dog ears). The dog ears have been reported
to be the weak spots and are associated with potential anastomotic leaks.24,35
In this preliminary study, we investigated the feasibility of
a perineal staple set to achieve a nondog ear (end-to-end)
anastomosis with a combined Lap LAR and eversion technique
to treat mid- and distal rectal neoplasms. Our primary objectives
were to report our technical compliance, surgical safety, and
early postoperative outcomes.

PATIENTS AND METHODS
Patients
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FIGURE 1. Five working ports were selected for the laparoscopic
procedure. The bottom of the image presents the patient’s caudal
side. For a female patient, uterus hanging may be recommended.
This can be fulfilled by placement of a 2–0 Prolene suture on the
uterus. The stitch was then introduced outside the abdominal wall
and fixed with adequate tension.

Operative Technique

space was entered, and the separation was continued to the
‘‘holy plane’’ extending to the rectosacral ligament. The right
and left lateral attachments of the sigmoid colon were incised,
and the sigmoid colon and rectum were mobilized. Posteriorly,
dissection of the presacral space was performed from right to
left and proceeded distally into the pelvis. Dissection of the
anterior rectum was initiated by exposing Denonvilliers fascia
with identification of the vaginal wall or seminal vesicles.
Dissection was extended distally to expose the levator ani
muscle. Lateral, posterior and anterior levels of dissection were
checked to complete the circumferential dissection to the pelvic
floor as low as possible (Figure 2).
The colon (10 cm proximal to the lesion) was transected
laparoscopically using an endoscopic linear cutter (Ethicon1
ET60a, Johnson & Johnson, NJ). The proximal colon was
extracted through a small incision of 3 to 4 cm extended from
the bottom-right pore, which was also used as the site of loop

Our technical procedure included the 4 following main
parts: transabdominal Lap LAR with TME; preparation of the
proximal end of the colon with purse string; transanal specimen
extraction, transection, and stapler preparation of the distal end;
and transanal colorectal anastomosis.
The patient was placed supine in the modified lithotomy
position, and 5 ports were inserted (Figure 1). The Trendelenburg position was used following abdominopelvic exploration.
At the iliac trigone, the medial mesenteric attachments were
incised using an ultrasonic activated scalper (Harmonic1,
Johnson & Johnson, NJ), and the superior hypogastric nerve
plexus was identified and preserved. Proximal lymph node
dissection was performed at the origin of the superior rectal
artery. The superior rectal artery was dissected and transected
following the application of Hem-o-Lock clips (Teleflex Inc.,
USA). The mesorectum was separated with the TME technique,
which is similar to previously described reports.28,36 The
mesentery of the sigmoid colon was manipulated as little as
possible. Toldt fusion fascia was moved posteriorly, and the
gonadal vessels and ureters were preserved. The retrorectal

FIGURE 2. Dissection of the rectum. The rectum (white arrows)
was dissected with the TME approach and proceeded circumferentially into the pelvic floor as distal as possible. The levator ani
muscles were clearly displayed (black arrows).

A total of 11 consecutive patients with rectal cancer were
documented. All patients were surgically treated by 1 surgical
team (Xinxiang Li, MD) between June 2014 and May 2015.
Patients with nonlocally advanced rectal cancer (cT1–2N0 or
ycT1–2N0), good anal sphincter function (Wexner continence
score <4), small tumor (maximum diameter <4 cm, and <1/2
circumference), and mid- and distal tumor locations (3–8 cm
above the dentate line) were included in this study. Patients with
recurrent disease, previous large open surgery with severe
abdominopelvic sticks, inflammatory bowel disease, or familial
adenomatous polyposis were excluded. Written informed consent was obtained from all patients, and the study protocol was
approved by the Medical Ethics Committee of Fudan University
Shanghai Cancer Center.
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FIGURE 3. The distal rectum was everted and pulled outside the
anus. The inner mucosa and the lesion were everted. The distance
from the lower edge of the lesion to the dentate line was determined under direct vision.

ileostomy (LI) formation. An extra 5 to 10 cm of proximal colon
was resected under direct vision to ensure a safe proximal
margin. An anvil from a 29- or 33-mm circular stapler
(CSC-29 or CSC33, KOL1, Touchstone International, Suzhou,
China) was secured to the colon with a purse string suture. Then,
the proximal colon was returned, followed by closure of the
abdominal wall and re-establishment of the pneumoperitoneum.
The rectum was irrigated with Betadine solution, and the
anus was gently distended digitally by an assistant surgeon. A
grasping forcep was slowly inserted through the anus, and the
stump of the distal rectum was grasped securely with laparoscopic guidance. Although withdrawing the forcep, the distal
rectal segment accompanied by the rectal neoplasm was everted
gradually and pulled gently outside of the anus with the inner
mucosa everted (Figure 3). The resection line (1–2 cm distal to
the lower edge of the lesion) was plotted under direct vision.
Transection of the rectum was performed with another firing of
the same linear cutting stapler (mentioned above; Figure 4). The
specimen was carefully inspected to ensure an adequate distal
margin (Figure 5). Two 2–0 Prolene sutures (Ethicon1, Johnson & Johnson, NJ were secured on the both extremities of the
resection line, which was created by the second linear cutter.
The tails of the stitches were introduced through the windows
(both side of the stapler), and the rectal stump including the
suture line (dog ears) was completely loaded into the cartridge
of the stapler (Figure 6).
The distal rectum was returned gently to the pelvis through
the anus. Intracorporeally, the anvil and center rod of the stapler
were connected, the stapler was fired, and an end-to-end
anastomosis was performed with laparoscopic guidance
(Figure 7). The doughnuts were inspected carefully, and a
Copyright
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Laparoscopic Eversion Technique for Distal Rectal Cancer

FIGURE 4. Transection of the rectum. This was performed using
another firing of a linear cutter under direct vision after an
adequate distal margin was confirmed.

routine transanal air leak test was performed. Following pelvic
wash-out, a drainage tube was placed posteriorly to the anastomosis through the bottom-left working pore. For ultralow
anastomoses, or for patients who received neoadjuvant therapy,
a protecting LI was performed through the extended bottomright working pore (Figure 8).

Primary Evaluation Variables
We analyzed surgical safety, pathology outcomes, postoperative recovery, and early follow-up data for each patient

FIGURE 5. The specimen was removed and inspected. For this
case, the distance from the lower edge of the lesion to the
resection line was approximately 1 cm (ensuring an adequate
distal margin). The margin was confirmed by pathologic examination.
www.md-journal.com |
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FIGURE 8. The abdominal appearance after surgery. The
extended bottom-right working pore can be used to extract
the proximal colon and perform a protecting loop ileostomy when
required. The extended bottom-left working pore can be used to
place a pelvic drainage tube.
FIGURE 6. Preparation of the distal rectum. Two 2–0 Prolene
sutures were placed on both extremities of the resection line, and
the rectal stump including both ‘‘dog ears’’ of the resection line
was completely loaded into the cartridge of the KOL1 stapler by
pulling the tails of the stitches through the windows on the
instrument.

(see below for details). Follow-up evaluations consisted of
periodic physical and endoscopic examinations. The date of
the last follow-up visit was May 15, 2015.

RESULTS
Patient Characteristics
In approximately 1-year period, a total of 11 patients, 6
(54.5%) men and 5 women, underwent surgery. The median age
of the patients was 62 (41–76) years. The median body mass
index (BMI) was 22.89 (18.03–29.3) kg/m2. The patient characteristics are summarized in Table 1.

Operative Outcomes
The actual location of the lesions was determined for each
after eversion. The median distance from the lower edge of the
lesion to the dentate line was 4.5 (3.5–6) cm. The mean
operative time was 191 (129–292) minutes. The mean blood
loss was 110 (30–300) mL. No patient required a blood
transfusion. None had a positive result of air leak test after
anastomosis. Eight of the 11 (77.2%) patients received a
protecting LI. Other operative outcomes are presented in
Table 2.

Pathologic Assessments
FIGURE 7. A nondog ear anastomosis was performed under
laparoscopic guidance. Using the KOL1 stapler set, an end-toend colorectal anastomosis was completed for patients with
ultralow rectal cancer using this combined lap laparoscopic low
anterior resection and eversion technique.
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The median distance of distal margin was 1.5 (0.5–2.5) cm
above from the dentate line. All of the resection margins,
including the proximal, distal, and circumferential resection
margins, were negative. All margins were negative for lymphovascular invasion, perineural invasion, and extranodal
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TABLE 1. Patients’ Characteristics
Sex

Age
(years)

BMI (kg/m2)

ID

ASA
Grade

Location

(cm)

cTNM (T/N
by MRI)

Neoadjuvant
CRT

ycTNM (T/N
by MRI)

1
2
3
4
5
6
7
8
9
10
11

Male
Male
Male
Male
Female
Male
Female
Male
Female
Female
Female

59
41
69
75
76
52
57
62
62
71
66

20.06
18.03
20.52
22.15
22.89
23.05
29.3
27.68
23.42
22.19
24.98

1
2
1
2
2
2
2
1
2
3
2

4
5
5
5
5
4
7
7
3
3
4

cT2N0M0, I
cT3N1bM0, IIIb
cT2N1aM0, IIIa
cT2N1aM0, IIIa
cT2N0M0, I
cTisN0M0, 0
cT2N1aM0, IIIa
cT2N0M0, I
cT2N0M0, I
cT2N0M0, I
cT3N1bM0, IIIb

No
Yes
Refused
Yes
No
No
Yes
No
No
No
Yes

–
ycT2N0M0, I
–
ycCR
–
–
ycT2N0M0, I
–
–
–
ycT2N0M0, I

ASA ¼ the American Society of Anesthesiologists; BMI ¼ body mass index; CRT ¼ chemoradiation therapy; MRI ¼ magnetic resonance imaging.

The distance from lower edge of the lesion to the dentate line was initially determined by rigid proctoscopy.

tumor deposits. The pathologic assessments, including pre- and
postoperative TNM staging, are presented in Table 3.

Postoperative Complications and Early FollowUp Data
The patients completed a median length of follow-up of 4.9
(0.2–11.2) months. Most patients had uneventful postoperative
recoveries. No patient experienced anastomotic leaks or rupture
after surgery. One patient (No. 2) experienced anastomotic
bleeding on postoperative day 2, and he was treated with
endoscopic hemostatic therapy. His LI had not been reversed
till now owing to the moderate to severe radiation proctitis.
Another patient (No. 7) developed mild anastomotic stricture 2
months following surgery and underwent endoscopic follow-up
without any intervention. Most patients demonstrated an acceptable stool frequency following LI closure. Table 4 showed the
postoperative recovery and early follow-up data. A representative endoscopic finding of the anastomosis 3 months after
surgery (before LI closure) is presented for one patient
(No. 6) (Figure 9).

DISCUSSION
Laparoscopic low and ultralow anterior resection coupled
with the eversion technique has been used for decades and
increases the possibility of sphincter preservation for patients
with distal rectal cancer. Here, we report a combination of these
techniques using a well-designed commercial stapling set. Our
preliminary data confirmed the surgical safety and technical
feasibility of achieving both an oncologically safe distal margin,
and a sound end-to-end anastomosis without dog ear formation
for patients with distal rectal cancer.
Owing to the potential risk of microscopic involvement of
the rectal wall below the tumor, the distance from the lower
edge of the rectal lesion to the anal verge has been considered to
be the key factor in the decision-making process for sphinctersaving resection. According to general consensus, distal retrograde lymphatic spread is rare and a 1-cm distal margin is
acceptable for small lesions without unfavorable histopathologic features.29,37– 40 The transanal eversion and prolapse techniques can facilitate the identification of the resection line to
ensure an adequate distal margin for ultralow rectal neoplasms.

TABLE 2. The Patient’s Operative Outcomes

ID

Actual Location of

the Lesion (cm)

Protecting Loop
Ileostomy

Operation
Time (Minutes)

Loss of Blood
(mL)

Length of
Hospital Stay
(Days)

Pelvic
Draining
(Days)

1
2
3
4
5
6
7
8
9
10
11

4
3.5
5
4.5
4.5
4
5
6
3.5
3.5
4.5

Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes

197
292
182
205
129
170
209
142
215
152
210

120
300
50
80
50
80
150
100
150
30
100

9
13
10
9
6
5
8
11
10
9
7

7
7
7
7
6
5
7
7
7
7
6



This was determined by measuring the distance from the lesion’s lower edge to the dentate line after eversion.
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1.5
1
2.5
1
1.5
1.5
1
1.5
1.2
1.5
2
cT2N0M0, I
ycT2N0M0, I
cT2N1aM0, IIIa
ycCR
cT2N0M0, I
cTisN0M0, 0
ycT2N0M0, I
cT2N0M0, I
cT2N0M0, I
cT2N0M0, I
ycT2N0M0, I
1
2
3
4
5

6
7
8
9
10
11

| www.md-journal.com

LN ¼ lynph node; NA ¼ not available; TRG ¼ tumor regression grade; ycCR ¼ clinical complete response after neoadjuvant therapy; ypCR ¼ pathologic complete response after neo-adjuvant therapy.

This was accessed pathologically by measuring the distance from lower edge of the lesion to the distal resection margin. For Case 6, the lesion was displayed as scar area. All patients have been
reviewed
to have negative resection margins, including proximal, distal, and circumferential resection margins.

This patient himself insisted on receiving a radical surgery for the unclear marginal status after the initial endoscopic mucosal resection (EMR) for the rectal neoplasm. Initial pathologic diagnosis
was
intraepithelial neoplasm, high grade. Pathologic examination for him revealed no primary neoplasm could be detected.

Mandard TRG Score system was used for patients with neoadjuvant therapy. TRG1: no viable cancer cells, complete response; TRG2: single cells or small groups of cancer cells; TRG3: residual
cancer outgrown by fibrosis; TGR4: significant fibrosis outgrown by cancer; TRG5: no fibrosis with extensive residual cancer. (Refrence: Int J Surg Oncol. 2013; 2013: 572149).

pT2N0M0, I
ypCR
pT2N1aM0, IIIa
ypT2N0M0, I
pT1N0M0, I
pT0N0M0, 0
ypT3N0M0, IIa
pT3N0M0, IIa
pT2N0M0, I
pT2N1bM0, IIIa
ypT3N0M0, IIa
0/120/6
1/12
0/12
0/12
0/14
0/5
0/14
0/13
2/12
0/6
G2
G3
G2
G2
G1
NA
G4 (mucinous)
G2
G2
G2
G2

/
1
/
2
/
/
3
/
/
/
2

pTNM/ypTNM
Lymph Node Status
Distant Margin Distance (cm)
cTNM/ycTNM (when surgery)
ID

TABLE 3. Pathologic Assessments for Patients



Differentiation Grade

TRG Score
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FIGURE 9. Representative endoscopic finding of the anastomosis
after surgery. This was taken from a patient (No. 6) 3 months after
surgery. A routine endoscopic examination was performed before
the closure of his loop ileostomy. It revealed that the anastomotic
wall appeared to be smooth, slightly stenosis but unobstructed.

At the lateral intersecting margins in the DST anastomosis,
staples formed by linear cutter may be cut by circular cutter.
This has been verified on swine models under radiography by
Roumen et al.35 The authors also tested the burst pressures (BP)
in 2 types of anastomoses (Group A: n ¼ 35, circular anastomoses without dog ear formation; Group B: n ¼ 32, doublestapled anastomoses with bilateral dog ears). Group A demonstrated significantly higher burst pressures than Group B
(median, 90 versus 60 mmHg; P < 0.001). Remarkably, in
Group B, 13 (40.6%) patients experienced their first disruption
at the corner of a dog ear. In a subgroup of patients with lowlying rectal cancer, Zong et al41 also observed a significantly
higher leakage rate when using DST compared with the
improved Bacon procedure.
During open surgery, the dog ears formed by DST anastomoses can be safely sutured under direct vision, although it is
technically impossible for patients with a narrow pelvis or an
ultralow anastomosis.25 This repair may decrease the risk of
developing an anastomotic event. It, however, is not feasible to
perform a regular repair in laparoscopic surgery. During Lap
LAR the multiple firings on the resection line are technically
inevitable.42 This may cause tissue ischemia and contribute to
anastomotic leakage.35,43– 45
An end-to-end (nondog ears) anastomosis may decrease
this risk caused by traditional DST anastomosis. Method that
could avoid dog ear formation had been tested in a porcine
model by Kvasha et al using a circular stapler (Autosuture,
EEA, Covidien, CT). The authors demonstrated the feasibility
of endolumenal excision of a substantial length of bowel and
transanal natural orifice specimen extraction without rectal
stump opening. A mass associated with the resected bowel,
however, could hinder the completion of eversion procedure on
human subjects.46,47 The double housing volume of KOL1
stapler design ensures the complete resection of the 2 suture
lines (of the proximal colon and the rectal stump). Therefore it
eliminates the potential ‘‘dog ears’’ following full-thickness
end-to-end anastomosis (Figure 6).
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TABLE 4. Postoperative Complication and Other Follow-Up Data
ID

Major Postoperative
Complication

Follow-Up
(Months)

Stool Frequency

(Times/Day)

LI
Reversal

1

2

No
Acute anastomotic bleeding
at postoperative day 2
No
No
No
No
Mild anastomotic stricture
No
No
No
No

11.2
7.2

2–4
NA

6.6
5.8
5.0
4.9
4.4
3.0
2.6
2.6
0.2

4–6
1–3
6-10
2–3
5–8
2–4
NA
4–6
NA

2 months after surgery
Not reversed owing to radiation
proctitis with intermittent hemorrhage
No LI
2.5 months after surgery
No LI
3 months after surgery
4 months after surgery
No LI
Not yet
2.5 months after surgery
Not yet

3
4
5
6
7
8
9
10
11

LI ¼ loop ileostomy.

Colonoscopy examination at 5 months after surgery revealed that his anastomotic wall appeared to be slightly thickened but without obvious
stenosis;
featured as radiation proctitis and with mild hemorrhage.

These data may be not available (NA) for patients had an unreversed loop ileostomy.

Meng et al48 reported a successful synchronous transanal
endoscopic microsurgery-TME procedure on patients with
narrow pelvic opening and bulky rectal tumors by using the
KOL1 staple set. The intralumenal purse-string installation of
the rectal stump via a circular anal dilator seemed to be time
consuming. Recently, Crafa et al49 also presented their experience in avoiding dog ear formation in low colorectal anastomoses using the same staple set. After resection of the rectum
distally (not proximally) to the lesion, transanal placement of 4
sutures on the rectal stump was performed intracorporeally.
Then the rectum was everted and the remaining steps were
similar to ours. The procedure they described, however, seemed
to be technically challenging in laparoscopy setting and not
applicable to patients with an ultralow rectal tumor.
For patients with mid to distal rectal cancer with deep
tumor infiltration (T3–4) or positive lymph node involvement
(N1–2), radiation or chemoradiation therapy before surgery is
recommended. The neoadjuvant therapy can reduce the locoregional recurrence10,50 and enhance the possibility of sphincter
preservation.51,52 In the current study, 5 patients were cT3 or
LN-positive (N1a or 1b). Four of them were treated with
neoadjuvant therapy, and most patients underwent this combined procedure successfully. Moreover, the eversion procedure
helps to detect the reduced lesion more clearly under direct
vision for patients after neoadjuvant therapy. This is especially
important for those who only has a ‘‘scar-liking’’ lesion or
clinical complete response after neoadjuvant therapy (ycCR).
In the current report, most patients had a normal BMI value
(Table 1). Our preliminary data indicates that this combination
technique is a safe procedure. This technique may be applicable
for patients with a narrow pelvis, difficult anastomosis location,
or even patients requiring a salvage technique following stapling failure. The eversion operation, however, may not be
applicable to obese patients with hypertrophic mesorectum or
patients with bulky tumors.
One of the disadvantage of the eversion technique and
sphincter saving surgery for patients with an ultralow rectal
cancer is that it may lead to poor defecation control after
surgery. Furthermore, during prolapse procedure, the mucosal
epithelium 1 to 2 cm above the dentate line should be retained
Copyright
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carefully because many epithelial sensory nerve endings in this
area. Importantly, elderly patients or patients with preoperative
anal dysfunction should not undergo sphincter preservation.
One of the limitations of this study was the lack of
endoscopic ultrasound for T staging. Instead, we used magnetic
resonance imaging examinations for both T and N preoperative
staging. This staging approach underestimates (4/11) the T stage
and overall TNM staging (No. 7, 8, 10, and 11, see Table 3).
Guillem et al,53 however, suggested that although some patients
may be overstaged (and thus overtreated), more patients would
be understaged and require postoperative chemoradiation
therapy. Another limitation was that the current preliminary
study was underpowered with only 11 patients and definitive
conclusions were not possible. We are establishing a randomized clinical trial to investigate the risk of leaks between
anastomoses with and without dog ears, and we look forward
to reporting these results in the near future.
In summary, Lap LAR with TME coupled with the synchronous pull-through technique are well-established procedures for patients with low or ultralow rectal neoplasms.
We combined these currently available techniques with a
commercial stapling set to achieve an oncologically safe distal
margin. Our preliminary data also confirmed the technical
feasibility of achieving a sound end to end anastomosis without
dog ear formation.
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