Short-Term Outcomes and Oncologic Clearance of
Side-to-End Anastomosis after Low Anterior Resection
in Rectal Cancer Patients

Romyen Jitmungngan MD*,
Cherdsak Iramaneerat MD, PhD*, Wiroon Boonnuch MD*,
Darin Lohsiriwat MD*, Woramin Riansuwan MD*

* Colorectal Surgery Unit, Division of General Surgery, Department of Surgery, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, Thailand

Background: Low anterior resection (LAR) is the procedure of choice to achieve oncologic resection and sphincter saving for
rectal cancer patients. Although outcomes of side-to-end anastomosis after LAR were acceptable, most studies reported only
a small number of cases and studies in Thai patients are limited.

Objective: To determine short-term outcomes and oncologic clearance of side-to-end anastomosis after low anterior resection
in rectal cancer patients.

Material and Method: A retrospective patient charts review was performed. All patients with pathologically confirmed
adenocarcinoma of the rectum who underwent LAR with side-to-end anastomosis in the Colorectal Surgery Unit, Department
of Surgery, Faculty of Medicine Siriraj Hospital between July 2007 and April 2010 were included. Demographic, perioperative
data and postoperative short-term outcomes were analyzed.

Results: There were 113 patients with a mean age of 60 years; 57 (50.4%) males and 56 (49.6%) females. Six percent of the
patients underwent preoperative neoadjuvant chemo-radiation. The average tumor location was 6.7 cm above the anal
verge; 31 (27.4%) above, 37 (32.7%) at and 45 (39.8%) below the peritoneal reflection. Pathologically, most specimens were
T3 tumors (67.3%) and half of the patients had positive lymph nodes. The median number of harvested lymph nodes was 18
and the resected surgical margins were 6.1% microscopically positive. The overall postoperative complication rate was
38.9%, anastomosis leakage rate was 6.2% and there was one death. The median time to regular diet resumption was 110
hours and the median hospital stay was 11 days.

Conclusion: Short-term outcomes and oncologic clearance of low anterior resection with side-to-end anastomosis is
comparable to reported outcomes in other studies. Long-term oncologic and functional outcomes need to be studied further.
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Colorectal cancer is one of most common
cancer in Thai population®. Majority of colorectal
cancer occur in the left-side colon especially rectum@?,
The first two principles of rectal cancer surgery consist
of either achieving oncologic outcomes which could
be demonstrated by pathological specimen clearance
and sphincter saving. Low anterior resection (LAR) is
the procedure of choice to serve for these two
purposes especially when tumors locate astride or
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below peritoneal reflection.

Functional outcomes and quality of life are
other concerns in patients who underwent low anterior
resection for rectal cancer®. Patient who underwent
LAR and simply reconstructed anastomosis with
straight end-to-end colorectal anastomosis could have
problems with frequent bowel movements, fecal
urgency and incontinence®. These sequelae were well
known as an anterior resection syndrome which usually
temporarily occurs and improves in the first year after
surgery®. Several methods of colorectal anastomosis
such as colonic J-pouch, transverse coloplasty and
side-to-end anastomosis (Baker) have been developed
as alternative surgical techniques in order to resolve
this problem®. Colonic J-pouch could be created by
either hand-sewn or staple. The principle of creating
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this pouch is to build a new reservoir or neo-rectum.
However, this method is not suitable in some patients
whose pelvic cavity were narrow because creation of
anastomosis is difficult. Transverse coloplasty (TCP)
seems to answer this drawback of colonic J-pouch.
Although technique of performing TCP is more simple
because of no need to perform a pouch and functional
outcomes after these two procedures are comparable,
some studies reported a slightly high leakage rate of
TCP®. Meanwhile, side-to-end anastomosis seems to
include advantages of both colonic J-pouch and
TCP®9), To date, recent systematic review and studies
compared results among these anastomosis techniques
and reported no significant difference in functional
outcomes as well as postoperative short term results®?,
most of these studies composed of a limited numbers
less than a hundred of side to end cases. We therefore
conducted this study to determine short-term outcomes
and oncologic clearance of side-to-end anastomosis
after low anterior resection in rectal cancer patient.

Material and Method
Data sources and study design

After approval by the Siriraj Institutional
Review Board (SIRB), we performed a retrospective
patient chart review of patients diagnosed with rectal
cancer. These patients underwent low anterior resection
with side-to-end an astomosis in the Colorectal Surgery
Unit, Division of General Surgery, Department of
Surgery, Faculty of Medicine Siriraj Hospital, Mahidol
University between July 2007 and April 2010.

Inclusion and exclusion criteria

Rectal cancer was defined as a tumor located
within 15 cm above the anal verge which could be
classified intraoperatively into above, astride and
below the peritoneal reflection. Inclusion criteria were:
1) Patients who underwent low anterior resection with
side-to-end anastomosis, 2) elective surgery, and 3)
rectal adenocarcinoma confirmed by pathological
examination. Patients who underwent emergency
surgery, surgery for recurrent cancer, synchronous
cancer and surgery for metachronous cancer were
excluded.

Perioperative parameters

Preoperative parameters were collected
including age, gender, body mass index (BMI),
co-morbid diseases, previous surgical history,
symptoms at presentation, preoperative investigation
and imaging, carcinoembryonic antigen (CEA) level,
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American Society of Anesthesiologist (ASA)
classification. Intraoperative findings and
postoperative results were also reported including
mortality and morbidities, hospital stay, time of diet
resumption, re-admission rate, re-operation rate,
pathological staging and oncologic clearance results.

Statistical analysis

Qualitative data were summarized using
frequencies and percent, while quantitative data were
summarized using means, median, standard deviations,
and interquartile ranges. Analysis was performed using
SPSS for Windows version 17.0 (Chicago, Illinois).

Results
Demographic data and preoperative parameters
One hundred and thirteen patients were
included. The mean age of the patients was sixty and
there were no differences between the male and female
gender (50.4% vs. 49.6%). The mean body mass index
was 23.4 kg/m?. Half of patients had co-morbid diseases
(56.6%) which included hyperlipidemia, diabetes
mellitus and hypertension. Most patients were ASA
Class I and Class I (25.7% and 56.6%). Some of them
had taken medications which had an antiplatelet or
anticoagulation function such as Aspirin and Warfarin
(12.4% and 0.9% respectively). One third of patients
had a history of previous abdominal surgery while 11.5
percent had a history of colorectal cancer in their family
(Table ).

Preoperative symptoms and investigations

Patients presented with many symptoms such
as mucous bloody stool, tenesmus, change of stool
caliber etc. Seventy-six point one percent of tumors
could be palpated by digital rectal examination. Neither
supraclavicular lymph node nor abdominal mass was
palpable. In terms of preoperative investigation, a
colonoscopy was primarily performed to confirm the
diagnosis, localize the tumor and obtain tissue biopsy.
While 77 percent of cases used a computerized
tomography (CT) scan to assess preoperative staging.
The median CEA level was 4.78 ng/ml. Six patients
received preoperative neoadjuvant chemo-radiation
while one patient received preoperative radiation alone.
Nine patients (8%) needed a preoperative blood
transfusion (Table 2 and 3).

Intraoperative findings and details

Most tumors were located at or below the
peritoneal reflection (72.5%). En-bloc other organ
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Table 1. Demographic and preoperative data

Table 2. Presenting symptoms and signs

n =113 (%) n =113 (%)
Age (years) 60+12.5* Symptoms
Gender Bloody stool 88 (77.9)
Male 57 (50.4) Mucus stool 62 (54.9)
Female 56 (49.6) Change of stool caliber 53 (46.9)
BMI (kg/m?) 23.4+43.5* Constipation 42 (37.2)
ASA classification Diarrhea 31 (27.4)
| 29 (25.7) Tenesmus 35 (31.0)
1l 64 (56.6) Abdominal pain 16 (14.2)
11 17 (15) Loss of appetite 17 (15.0)
v 1(0.9) Weight loss 15 (13.3)
Co-morbidity 64 (56.6) Palpable rectal mass 86 (76.1)
Hypertension 38 (33.3) Tumor distance above anal verge (cm) 7 (6to 10)*
Diabetes 20 (17.7)
Dyslipidemia 14(12.2) * Median (interquartile range)
Coronary artery disease 6 (5.3)
Valvular heart disease 4 (3.5%)
Arrhythmia 3 (2.7%) Table 3. Preoperative investigation and intervention
Chronic obstructive pulmonary 3(2.7%)
disease (COPD) n =113 (%)
Chronic kidney disease 2 (1.8%)
Family history of colorectal cancer 13 (11.5%) Investigation
History of previous a_bdomlnal surgery 38 (33.6%) Colonoscopy 87 (77.0)
Preoperative medication Sigmoidoscopy 28 (24.8)
Aspirin 14 (12.4%) DCBE 21 (18.6)
Antiplatelet 2 (1.8%) Imaging
Warfarin 1 (0.9%) CT scan 83 (73.5)
NSAIDs 1(0.9%) Ultrasonography 30 (26.5)
MRI 3(2.7)
* Mean + SD CEA level (ng/ml) 4.78 (2.4 to 15.9)*
BMI = Body mass index; ASA = American Society of  Preoperative blood transfusion 9 (8.0%)
Anesthesiologist Preoperative radiotherapy 7 (6.2%)
Preoperative chemotherapy 6 (5.3%)

resections were performed in seven patients (6.2%).
A double staple technique was commonly used to
perform side-to-end anastomosis. Coloanal
anastomosis was performed in 11.5 percent of the
patients. An air leak test was performed in 44.2 percent
of patients and drain placement was performed in less
than half of the patients (45%). Atube drain or Jackson-
Pratt drain were commonly used. Protective ostomies
were only performed in 11 cases (9.7%). Most surgeons
preferred loop ileostomy rather than loop transverse
colostomy (7.1% vs. 3.5%) for a protective stoma. The
mean operative time was 250 minutes and the average
blood loss was 560 milliliters. One fourth of them (26%)
required intraoperative blood transfusions (Table 4).

Short-term outcomes

There was one death from aspiration
pneumonia with acute respiratory distress syndrome
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* Median (interquartile range)
DCBE = Double contrast barium enema; CEA = Carcino-
embryonic antigen

(ARDS) and acute renal failure. Eleven percent of
patients required postoperative blood transfusions and
14 percent of them were monitored in the Intensive
Care Unit. The median time to solid diet was 110 hours
after surgery, and the median hospital stay was 11 days
(Table 5).

The overall complication rate was 38.9%,
including superficial surgical site infection (13.3%),
urinary retention (9.7%), anastomosis leakage (6.2%),
collection (5.3%), and postoperative ileus (4.4%).
Regarding anastomosis leakage which was 6.2 percent,
all patients had no protective stoma and no
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Table 4. Intraoperative findings and details

Table 5. Postoperative short-term outcomes

n =113 (%) n =113 (%)

Location of tumor 30-day mortality 1(0.9)

Above peritoneal reflection 31 (27.4%) Overall complication 44 (38.9)
Astride peritoneal reflection 37 (32.7%) Superficial surgical site infection 15 (13.3)
Below peritoneal reflection 45 (39.8%) Urinary retention 11 (9.7)

En-bloc organ resection Anastomosis leakage 7(6.2)
Urinary bladder 2 (1.8%) Intraabdominal collection 6 (5.3)
Salpingo-oophorectomy 2 (1.8%) Postoperative bowel ileus 5 (4.4)

TAH with SO 2 (1.8%) Perioperative myocardial infarction 2(1.8)

Type of anastomosis Atelectasis 2(1.8)
Colorectal 100 (88.5%) Urinary Tract Infection 2(1.8)
Coloanal 13 (11.5%) Cerebrovascular accident (CVA) 1(0.9)

Technique of anastomosis Pneumonia 1(0.9)

Double staple 87 (77%) Wound disruption 1(0.9)
Hand-sewn 23 (20.4%) Postoperative ICU stay 16 (14.2)
Single staple 3(2.7%) Blood transfusion 13 (11.5)

Alir leak test 50 (44.2%) Time to water sipping (hours) 66 (48 to 72)*

Drain placement 51 (45.1%) Time to liquid diet resumption (hours) 96 (96 to 120)*
Tube 26 (23%) Time to solid diet resumption (hours) 110 (90 to 120)*
Jackson-Pratt 24 (21.2%) Hospital stay (days) 11 (9.8 to 13)*
Penrose 1 (0.9%)

Protective ostomy 12 (10.6%) * Median (i .

Loop ileostomy 8 (7.1%) edian (interquartile range)
Loop transverse colostomy 4 (3.5%) . .

Operative time (min) 249.1+92.6* Discussion . .

Estimated blood loss (mL) 561.1+462.6* In the present study, the patient demographic

Blood transfusion 29 (25.7%) data, presenting symptoms and signs, preoperative

* Mean + SD
TAH with SO = Transabdominal hysterectomy with
salpingo-oophorectomy

preoperative adjuvant chemo-radiation. There was
equal distribution of tumor locations above, at and
below the peritoneal reflection. Most of them needed
diversion and drainage. One patient underwent a
dismantling anastomosis and another patient was
successfully managed conservatively (Table 6).

Pathological staging and results

Most of the tumors were Stages Il and 11l
(25.7% and 47.9% respectively). One third of the
specimens had both angiolymphatic and perineural
invasion. Half of patients had positive lymph node
metastasis. The median number of harvested lymph
nodes was 18. The average proximal resected margin
was 18 cm while the average distal resected margin was
2.6 cm. All resection margins were free of tumor in 93.8%,
the circumferential margin was positive in 4.4%, and
the distal margin was positive in 1.7% (Tables 7 and 8).
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parameters were similar to other studies*®. Most of
rectal cancers in the present study were locally
advanced tumors with Stage 11 and Stage 111 disease.
Preoperative neoadjuvant chemo-radiation cases in the
present study were approximately six percent. This was
according to the strategy of treatment in the authors’
institute which might be different from treatment
strategies in a Western country. The authors preferred
to perform the surgical procedure followed by
postoperative adjuvant chemo-radiation when the
tumor was not close to the mesorectal fascia after
evaluation by preoperative imaging such as
computerized tomography scan or magnetic resonance
imaging of the pelvis. If the tumor was bulky or close to
the mesorectal fascia or with a high possibility of
gaining a R1 or R2 positive margin, the authors selected
preoperative neoadjuvant chemo-radiation in these
cases.

To perform anastomosis after low anterior
resection, there are several methods of reconstructing
a neo-rectum to avoid an anterior resection syndrome.
A colonic J-pouch or a transverse coloplasty were two
common procedures that were created. Lazorthes et al
and Parc et al independently described the construction
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Table 6. Anastomosis leakage cases

Case Tumor location Intervention

1 Above peritoneal reflection Loop ileostomy and drainage

2 Below peritoneal reflection Loop ileostomy and drainage

3 Below peritoneal reflection Loop transverse colostomy and drainage

4 Above peritoneal reflection Loop transverse colostomy and drainage

5 Below peritoneal reflection Loop transverse colostomy and percutaneous drainage
6 Below peritoneal reflection Dismantle anastomosis

7 At peritoneal reflection Conservative treatment

Table 7. Pathological results

n =113 (%)
Depth of tumor invasion
Invade submucosa 6 (5.3)
Invade muscularispropria 25 (22.1)
Invade into perirectal tissue 78 (69.0)
Invade or adhere other 4 (3.5)
organs or structures
Number of metastasis lymph nodes
No regional lymph node metastasis 53 (46.9)
Metastasis in 1 regional lymph node 11 (9.7)
Metastasis in 2-3 regional lymph nodes 12 (10.6)
Metastasis in 4-6 regional lymph nodes 15 (13.3)
Metastasis in 7 or more regional 22 (19.5)
lymph nodes
Vascular invasion 37 (32.7)
Lymphatic invasion 41 (36.3)
Perineural invasion 27 (23.9)
Proximal resected margin (cm)* 13+72
Distal resected margin (cm)* 2.6+1.5°
Resected surgical margin
All free 106 (93.8)
Positive circumferential margin 5 (4.4)
Positive proximal margin 0 (0)
Positive distal margin 2(1.7)
Total number of harvested lymph nodes 18 (14-25)°

aMean + SD; "Median (interquartile range)
* Measured from fresh specimen

of a colonic J-pouch (CJP) in 1986419, while transverse
coloplasty (TCP) was first described by Z’Graggen et
alina porcine model in 1999161 and was subsequently
introduced into clinical practice®®19, Nevertheless, most
surgeons in the authors’ institute prefer performing
side-to-end or Baker’s anastomosis because this
technique has several advantages such as: 1) Itis simple
and can be performed faster than CJP. 2) It needs less
colonic length with comparable functional outcomes.
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3) The blood supply of side-to-end anastomosis is not
compromised. 4) It could be used in a narrow pelvic
cavity patient as in TCP. Recently, a systematic review
reported no differences in bowel function outcomes
among side-to-end, colonic J-pouch, and transverse
coloplasty?. Furthermore, Hallbook et al reported no
unaffected blood flow at the site of a side-to-end
anastomosis®.

Short-term outcomes of anastomosis
reconstruction after low anterior resection can be
measured in several ways. These include morbidities,
mortality and hospital stay. Anastomosis leakage
seems to be an important measurable morbidity.
Leakage of anastomosis could vary from 2.8 to 12
percent213.20-23) - Anastomosis leakage rate after
reconstruction with side-to-end type in the present
study was therefore acceptable and comparable to other
types of reconstruction. Although the authors could
not demonstrate factors that influenced anastomosis
leakage in the present study due to the small number of
anastomosis patients with leakage. Several factors have
been widely studied for this morbidity for example the
level of anastomosis, use of pelvic drain and protective
stoma. Most studies reported that the level of
anastomosis within 6 cm. above the anal verge is a
major risk factor. However, some studies found that
presence of pelvic drains and defunctioning the
stoma were associated with lower anastomosis
|eakage(12,13,20-23)_

Other common complications were also
evaluated in the present study such as superficial
surgical site infection (13.3%) and urinary retention
(9.7%). Postoperative urinary retention rate after low
anterior resection is rarely reported. The result of the
present study was comparable to the result reported
by Zaheer et al which was16.3 percent®. This
complication might be due to dissection close to the
pelvic autonomic nerve due to a large bulky tumor. It
seems that urinary retention in laparoscopic low anterior
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Table 8. Pathological TNM staging*

Stage % T N M n =113 (%)
[ 21.2 T1 NO MO 6 (5.3)
T2 NO MO 18 (15.9)
A T3 NO MO 28 (24.8)
1B 25.7 Tda NO MO -
lnc T4b NO MO 1(0.9)
A T1-T2 N1/Nic MO 3(2.7)
T1 N2a MO -
B T3-Tda N1/Nic MO 19 (16.8)
4738 T2-T3 N2a MO 13 (11.5)
T1-T2 N2b MO 3(2.7)
1nc Tda N2a MO -
T3-Tda N2b MO 14 (12.4)
T4b N1-N2 MO 2(1.8)
IVA 5.3 AnyT AnyN M1a 4 (3.5)
VB AnyT AnyN M1b 2(18)

* TNM staging from the seventh edition of the American Joint Committee on Cancer (AJCC) cancer staging manual

resection has been reported to be as low as 3 to 3.8
percent®29),

There were some limitations of the present
study. First, it was not a comparative study with other
types of neo-rectum reconstruction such as colonic J
pouch and transverse coloplasty. Second, the authors
did not report long-term oncologic and functional
outcomes in the present study. Finally, the predictive
factors of anastomotic leakage were not stated.

Conclusion

Short-term outcomes and oncologic clearance
of low anterior resection with side-to-end anastomosis
were comparable to reported outcomes in other studies.
Long-term oncologic and functional outcomes need to
be studied further.

What is already known on this topic?

Low anterior resection is the preferable
surgical treatment in rectal cancer patients with
acceptable short term outcomes and oncologic
clearance as well as its sphincter saving benefit.

What this study adds?

Side-to-end anastomosis technique does not
deteriorate short term perioperative and oncologic
results. Low anterior resection with reconstruction by
this technique is a suitable surgical treatment in rectal
cancer patients.

J Med Assoc Thai Vol. 100 Suppl. 2 2017

Acknowledgements

The authors would like to acknowledge Assist.
Prof. Dr. Chulaluk Komoltri for her assistances in
statistical analysis.

Funding disclosure

The present study was funded by resident
research grant of Division of General Surgery,
Department of Surgery, Faculty of Medicine Siriraj
Hospital, Mahidol University.

Potential conflicts of interest
None.

References

1. Attasara P, Buasom R, editors. Hospital-based
cancer registry 2009. Bangkok: National Cancer
Institute; 2010.

2. Aphinives P, Bhudhisawasdi V, Khuntikeo N,
Sripanaskul A, Chau-in S, Rangsrikajee D. Review
of colorectal cancer management at Srinagarind
Hospital, Khon Kaen, Thailand. Srinagarind Med
J2000; 15: 233-5.

3. Qing SH, Rao KY, Jiang HY, Wexner SD. Racial
differences in the anatomical distribution of
colorectal cancer: a study of differences between
American and Chinese patients. World J
Gastroenterol 2003; 9: 721-5.

4. Lee WY, Takahashi T, Pappas T, Mantyh CR,

S45



10.

11

12.

13.

14.

15.

S46

Ludwig KA. Surgical autonomic denervation
results in altered colonic motility: an explanation
for low anterior resection syndrome? Surgery 2008;
143:778-83.

Horgan PG, O’Connell PR, Shinkwin CA, Kirwan
WO. Effect of anterior resection on anal sphincter
function. Br J Surg 1989; 76: 783-6.

Fazio VW, Zutshi M, Remzi FH, Parc Y, Ruppert R,
Furst A, et al. A randomized multicenter trial to
compare long-term functional outcome, quality of
life, and complications of surgical procedures for
low rectal cancers. Ann Surg 2007; 246: 481-8.

Ho YH. Techniques for restoring bowel continuity
and function after rectal cancer surgery. World J
Gastroenterol 2006; 12: 6252-60.

Huber FT, Herter B, Siewert JR. Colonic pouch vs.
side-to-end anastomosis in low anterior resection.
Dis Colon Rectum 1999; 42: 896-902.

Hallbook O, Johansson K, Sjodahl R. Laser Doppler
blood flow measurement in rectal resection for
carcinoma—comparison between the straight and
colonic J pouch reconstruction. Br J Surg 1996; 83:
389-92.

Brown CJ, Fenech DS, McLeod RS. Reconstructive
techniques after rectal resection for rectal cancer.
Cochrane Database Syst Rev 2008; (2): CD006040.
Enker WE, Merchant N, Cohen AM, Lanouette
NM, Swallow C, Guillem J, et al. Safety and efficacy
of low anterior resection for rectal cancer: 681
consecutive cases from a specialty service. Ann
Surg 1999; 230: 544-52.

Eberl T, Jagoditsch M, Klingler A, Tschmelitsch J.
Risk factors for anastomotic leakage after resection
for rectal cancer. Am J Surg 2008; 196: 592-8.

Law WI, Chu KW, Ho JW, Chan CW. Risk factors
for anastomotic leakage after low anterior resection
with total mesorectal excision. Am J Surg 2000;
179: 92-6.

Lazorthes F, Fages P, Chiotasso P, Lemozy J, Bloom
E. Resection of the rectum with construction of a
colonic reservoir and colo-anal anastomosis for
carcinoma of the rectum. Br J Surg 1986; 73: 136-8.
Parc R, Tiret E, Frileux P, Moszkowski E, Loygue J.
Resection and colo-anal anastomosis with colonic
reservoir for rectal carcinoma. Br J Surg 1986; 73:
139-41.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

Z’graggen K, Maurer CA, Mettler D, Stoupis C,
Wildi S, Buchler MW. A novel colon pouch and its
comparison with a straight coloanal and colon J-
pouch—anal anastomosis: preliminary results in
pigs. Surgery 1999; 125: 105-12.

Maurer CA, Z’graggen K, Zimmermann W, Hani
HJ, Mettler D, Buchler MW. Experimental study of
neorectal physiology after formation of a
transverse coloplasty pouch. Br J Surg 1999; 86:
1451-8.

Z’graggen K, Maurer CA, Buchler MW.
Transverse coloplasty pouch. A novel neorectal
reservoir. Dig Surg 1999; 16: 363-6.

Fazio VW, Mantyh CR, Hull TL. Colonic
“coloplasty”: novel technique to enhance low
colorectal or coloanal anastomosis. Dis Colon
Rectum 2000; 43: 1448-50.

Matthiessen P, Hallbook O, Rutegard J, Simert G,
Sjodahl R. Defunctioning stoma reduces
symptomatic anastomotic leakage after low anterior
resection of the rectum for cancer: a randomized
multicenter trial. Ann Surg 2007; 246: 207-14.
Peeters KC, Tollenaar RA, Marijnen CA, Klein KE,
Steup WH, Wiggers T, et al. Risk factors for
anastomotic failure after total mesorectal excision
of rectal cancer. BrJ Surg 2005; 92: 211-6.

Rullier E, Laurent C, Garrelon JL, Michel P, Saric J,
Parneix M. Risk factors for anastomotic leakage
after resection of rectal cancer. BrJ Surg 1998; 85:
355-8.

Yeh CY, Changchien CR, Wang JY, Chen JS, Chen
HH, Chiang JM, et al. Pelvic drainage and other
risk factors for leakage after elective anterior
resection in rectal cancer patients: a prospective
study of 978 patients. Ann Surg 2005; 241: 9-13.
Zaheer S, Pemberton JH, Farouk R, Dozois RR,
Wolff BG, llstrup D. Surgical treatment of
adenocarcinoma of the rectum. Ann Surg 1998;
227:800-11.

Fukunaga Y, Higashino M, Tanimura S, Takemura
M, Fujiwara Y. Laparoscopic rectal surgery for
middle and lower rectal cancer. Surg Endosc 2010;
24:145-51.

Dulucq JL, Wintringer P, Stabilini C, Mahajna A.
Laparoscopic rectal resection with anal sphincter
preservation for rectal cancer: long-term outcome.
Surg Endosc 2005; 19: 1468-74.

J Med Assoc Thai Vol. 100 Suppl. 2 2017



namssnyszgzaulugileonzisiarlansilagnsanda Low Anterior Resection uasaoalauyy Side-to-End

satdu Saaarn, (Fadn loswdisnu, 3o yan, aduns Tandsan, 15ims wisoggissn
indd: mawin Low Anterior Resection lﬂummmwnmaanﬁumm?wvsmmnmmzfymnﬂan oz mmmmw/m?ﬁz
?ugn]m:z Saclanss AuimadnIa A0 TIauYY side-to-end HEMIHIA Low Anterior rescction vxiihuiousuummrsinmnanihng
ii"mﬁumsﬁnyﬂuna}n/i symsvnadnuazntsAny luay nedadanr muuwuwuﬁﬂmzuumimmwaﬁ/nymamﬁnyﬁ flgzﬂugﬁjw
ciilansalhomsnIA Low Anterior Resection uasaodilauy side-to-end
Jaquasisms: 1zﬂfiszﬁﬂumfmm?m"ﬂﬁmﬁ?m"ynﬁmﬁﬂ Low Anterior Resection uaznodlauyy side-to-end humuoasmans
dilalnguaznmin mATndaemans AacumOMARITTINGID M7 IFounsngia WA 2550 G0 iFaumnon wa. 2553
Wnsummumauuyysounds adivzng wa.ym:mNﬂ7mmhuamaa”w,i;w:ﬁgwa”m7m'm”wwaogﬁza?unqﬁnfmmmami?ﬂ”ﬂify

Ynsumsiagen

3
Qv 4

wamsiny: gihevoansTioiinoma 113 nedogass 60 1 e 57 119 (ave: 504) Wnda 56 10 (1000 496)
yhusasa: 6 iaihiauasmsaeiiFnymoun s szociademanuS mammhanais 6.7 ouduns oRmsanduming
nam/ 15y pcntonea] reflection WZ/J%NHI/J'M 31 e (59(75% 27.4) afJme‘? m/w 37 919 (5aﬂﬁy 32.7) a(m pentonea] reflection
wazthy 45 110 (1000 39.8) agammmTIamane3 ey Suiioisirosnduilownsze: T3 s00az 67.3
waznSmilavoanthoiusSanszoelimominndodaosnouinniommuaiaoonnlaia oy 18 Aoy voumemHIR
arramuziSslussAyganssmisoea: 6.1 anzunsvauiomusndsnylasose: 38,9 Tedsnnmuasosnodlasioen: 6.2
wazihonioanilanodoiiamdmin sosmindinsibnmomnssiaund 110 $9luazissgnosinndioghlmennai
11 u

agtl: namsinsnszosdurimsinuz ooon malugthessiSad ansdThomsnidn Low Anterior Resection uaznodlauuy Side-
to-End Tumadnsnilioumivnioandumsfnmndu. oordlsimmmanssnyluszusonuazmsvuaoganissndimmIaagininos

aamuaa lmnadselumemann

J Med Assoc Thai Vol. 100 Suppl. 2 2017 S47



