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Large contractions in the colonic J-pouch
as a possible cause of incomplete evacuation

Abstract Background and aim: Res-
toration of neo-rectal capacity is of
importance in obtaining better bowel
function after low anterior resection
for rectal carcinoma. However, evac-
uatory disorders, such as incomplete
evacuation, have been reported in
some patients undergoing colonic
J-pouch reconstruction. Therefore,
we conducted this study to explore
the possible factor affecting incom-
plete evacuation following low ante-
rior resection for rectal carcinoma.
Patients/methods: The subjects were
37 consecutive patients who had un-
dergone low anterior resection for
rectal tumor (colonic J-pouch in 13
patients, straight anastomosis in 24).
Clinical and physiological outcomes
were determined at a mean follow-up
time of 12 months after the operation,
and the parameters were compared
between patients with and without
postoperative incomplete evacuation.
Results: Although anastomosis level
from the anal verge was lower in the
J-pouch group (6.5 cm vs 3.9 cm,
P<0.05), there was no significant
difference between J-pouch and
straight reconstruction regarding

clinical and physiological outcomes.
Postoperative incomplete evacuation
was significantly more frequent in the
J-pouch group than in the straight
group (46% vs 25%, P<0.05). Post-
operative large contractions on ano-
rectal manometry were also signifi-
cantly more apparent in the J-pouch
group than in the straight group (31%
vs 4%, P<0.05). Presence of postop-
erative large contractions (P=0.004),
anastomotic stricture (P=0.019) and
smaller postoperative maximum tol-
erable volume (P=0.009) were sig-
nificantly and independently associ-
ated with incomplete evacuation by
multivariate analysis. Conclusion:
Colonic J-pouch reconstruction fol-
lowing ultra-low anterior resection
was comparable with higher level
straight anastomosis from the clini-
cal and physiological point of view.
The presence of large contractions
might be an important indicator of
incomplete evacuation in patients
who are undergoing rectal resection.

Keywords Low anterior resection -
Colonic J-pouch - Evacuation - Rectal
cancer

Introduction

" Low anterior resection with colonic J-pouch reconstruc-
tion is now widely accepted as a standard operation for
middle or lower rectal carcinoma. Frequency of bowel
movement of J-pouch from summarized data was less
than three times per day, which was significantly less than

that of straight anastomosis [1]. However, colonic J-
pouch sometimes (25%-46%) results in difficult or in-
complete evacuation. This peculiar phenomenon was re-
ported initially by Parc et al. {2], followed by Kusunoki et
al. [3], Mortensen et al. [4], and Ho et al. [5]. Hida et al.
reported that evacuation difficulty might be caused by
large pouch size [6]. Additionally, inclination of the lon-
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gitudinal axis of the J-pouch [7], and the appearance of
rectocele-like prolapse [8], were reported as the effect of
evacuation difficulties or incomplete evacuation. As an-
other factor contributing to incomplete evacuation, Ro-
manos et al. [9] reported specific large contractions in the
colonic J-pouch. During manometric observation, we also
encountered specific large contractions in some patients.
Although not so frequently as in patients undergoing co-
lonic J-pouch reconstruction, incomplete evacuation was
also observed in patients undergoing straight anastomo-
sis, suggesting that various factors might contribute to
incomplete evacuation. Therefore, we examined rectal
physiological function after J-pouch reconstruction or
straight anastomosis and analyzed the functional, clinical
and postoperative parameters to clarify possible factors
affecting incomplete evacuation. We found that large con-
tractions were independently and significantly associated
with incomplete evacuation.

Materials and methods

From July 1997 to June 2001, 37 patients underwent low anterior
resection for rectal cancer (n=36) and rectal carcinoid tumor (n=1).
The type of reconstruction was colonic J-pouch in 13 patients with
lower rectal cancer and straight anastomosis in 23 patients with
middle rectal cancer and one patient with lower rectal cancer.

All patients underwent total mesorectal excision [10]. A colonic
J-pouch, a median of 7 cm (range 5-10 cm) in length, was fash-
ioned by the folding back of the sigmoid colon and creation of a
side-to-side anastomosis by use of linear cutting staplers (GIA,
United States Surgical Corp., Norwalk, Conn., USA) introduced
through the apex of the pouch. The short limb of the J-pouch was
closed by linear cutting stapler. The anastomosis was constructed
with an intra-luminal stapling device (ILS, Johnson & Johnson,
Ethicon, Tokyo, Japan). A temporary transverse colostomy was
fashioned in all J-pouch patients, but not for straight reconstruction.
Colostomy was usually closed 3—6 months after low anterior re-
section. Intra-operative radiation (total of 36 Gy, 18 Gy x 2 on each
side of pelvic nerve plexus) was given in four patients with colonic
J-pouch anastomosis that were enrolled in our randomized con-
trolled trial. In the straight anastomosis group, one had intra-op-
erative radiation therapy.

Clinical outcomes were reviewed by means of a patient’s
questionnaire regarding the frequency of bowel movement, history
of incontinence and urgency, any experiences of indiscrimination
between gas and stool, and incomplete evacuation. According to the
definition reported by Ikeuchi et al., [11] with minor modification,
incomplete evacuation was defined as the returning for second or
multiple evacuations within 15 min after leaving the toilet. Incon-
tinence was assessed objectively with Wexner’s continence grading
scale [12]. Physiological outcomes were determined by ano-rectal
manometry (Andorfer AMS-400, Star Medical, Tokyo, Japan) with
station pull-through technique. A water perfusion polyvinyl cath-
eter with side holes and a tip hole of 0.8 mm (Star Medical, Tokyo,
Japan) was placed in the rectum 6 cm above the anal verge and was
withdrawn 1 cm at a time to measure the resting and anal canal
squeezing pressures. With 1 ml/s water infusion, rectal sensory
threshold was assessed at the point when the patient felt any sen-
sation, such as coldness or pressure in the rectum. When patients
had been given a low anastomosis, within index-finger reach (ap-
proximately 7 cm from the anal verge) a balloon was positioned in
the neo-rectum above the anastomosis. All J-pouch patients were

assessed with this modality. Maximum tolerable volume was de-
termined when the patient felt unable to accept further water in-
fusion. Rectal and neo-rectal capacities were calculated by the
subtraction of the sensory threshold volume from the maximum
tolerable volume, as described previously {12]. The duration of
manometric examination was approximately 30-40 min. Rectal
contractile activity was monitored for approximately 20-30 min.
For our study a contraction greater than 40 mmHg and lasting 20 s
or longer was defined as large contractions. These assessments of
clinical outcomes and physiological functions were performed on
the ward just after the patient’s admission and during the postop-
erative outpatient office visit 6-20 months (mean 12 months) after
straight anastomosis or colostomy closure with J-pouch cases.

Preoperative clinical parameters, manometric parameters before
and after operation, and operating parameters were examined by
univariate analysis so that we could identify predictive factors for
incomplete evacuation. In univariate analyses, numeric data were
analyzed by the Mann—Whitney U test for two groups comparison,
and preoperative and postoperative numeric values were compared
with Wilcoxon’s sum-rank test. Categorized data were analyzed by
Fisher’s exact test. Significant factors in the univariate analysis
were then included into the multivariate analysis. Logistic regres-
sion analysis (SPSS 11.0J, SPSS Japan, Tokyo, Japan) was used for
multivariate analysis. A P value less than 0.05 was considered as
significant.

Results

Although anastomosis level from the anal verge was
lower in the J-pouch group (6.5 cm vs 3.9 cm, P<0.05),
there was no significant difference between J-pouch and
straight reconstruction with regard to clinical and physi-
ological outcomes. To elucidate the possible causes of
incomplete evacuation, we compared clinical and physi-
ological parameters in patients with (the presence group)
and without (the absence group) incomplete evacuation
(Table 1). With regard to operating factors, incomplete
evacuation was significantly more frequent in the J-pouch
patients. Among early postoperative complications, anas-
tomotic stricture requiring bougie dilatation was signifi-
cantly higher in proportion in the presence group. Pre-
operative clinical and physiological parameters were not
different between the two groups, suggesting that none of
these factors was predictive of incomplete evacuation.

Postoperative clinical and physiological parameters are
shown in Table 2. In an-rectal manometry, the presence
group showed significantly decreased and smaller post-
operative maximum tolerable volume and neo-rectal ca-
pacity than did those examined preoperatively. Presence
of large contractions was more significantly frequent in
the presence group.

During these large contractions, patients had a strong
urge to have a bowel movement, even though the balloon
in the neo-rectum was not expanded enough for the pa-
tient to feel that the rectum was full. A representative case
with incomplete evacuation showing large contractions is
shown in Fig. 1. In the neo-rectum, there were large con-
tractions greater than 40 mmHg lasting more than 20 s.
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Table 1 Patients’ background
and complication (NS not sig-
nificant, pts number of patients)

Table 2 Postoperative clinical
and manometric parameters.
Values are means unless other-
wise specified. Parentheses in-
dicates the range. NS not sig-
nificant, pts number of patients

Parameter Incomplete evacuation

Presence (12)  Absence (25) P
Patients’ backgrounds
Age 60 70 NS
Gender (male/female) 9/3 17/8 NS
TNM tumor stage (T1/T2/T3) (pts) 2/12/8 0/3/22 NS
Lymph node metastasis (pts) 7 8 NS
Anastomosis level (=3 cm from the anal verge) (pts) 4 3 NS
Mode of reconstruction, J-pouch (pts) 6 7 P<0.05
Postoperative complications
Anastomotic leak (pts) 3 1 NS
Pelvic abscess (pts) 0 1 NS
Anastomotic stricture (pts) 4 0 P<0.05
Parameter Incomplete evacuation

Presence (12)  Absence (25) P
Daily bowel movements (= 5/day) (pts) 8 7 P<0.05
Continence grading scale (Weiner’s score, 0~20) 5 (0-13) 3 (0-16) NS
Indiscrimination between gas and stool (pts) 4 4 NS
Manometry
Mean resting pressure (mmHg) 26 (10-57) 28 (9-66) NS
Maximum resting pressure (mmHg) 35 (12-70) 35 (12-70) NS
Mean squeezing pressure (mmHg) 99 (21-158) 91 (5-163) NS
Maximum squeezing pressure (mmHg) 137 (26-290) 113 (10-206) NS
Length of high pressure zone (cm) 3 (2-5) 3 (2-5) NS
Sensory threshold (ml) 13 (4-30) 19 (5-45) NS
Maximum tolerable volume (ml) 63% (28-120) 102 (40-220) P<0.05
Neo-rectal capacity (ml) 507 (16-102) 82 (31-185) P<0.05
The presence of large contractions (pts) 5 0 P<0.05

* Significantly decreased when compared with preoperative values
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Fig. 1 The ano-rectal manometric findings of a representative case
with large contractions in the colonic J-pouch (arrows indicate
large contractions)

Univariate analysis revealed that five factors (recon-
struction with J-pouch, anastomotic stricture, postopera-
tive maximum tolerable volume, neo-rectal capacity, and
presence of large contractions) were significantly asso-
ciated with the presence of incomplete evacuation. By
logistic regression analysis, the presence of large con-
tractions (P=0.004, odds ratio 1.72, 95% CI 1.21-2.43),
postoperative maximum tolerable volume (P=0.009, odds
ratio 0.996, 95% CI 0.994-0.998) and anastomotic stric-
ture (P=0.019, odds ratio 1.61, 95% CI 1.10-2.36) were
significantly and independently associated with the pres-
ence of incomplete evacuation. Moreover, the presence of
large contractions was the most significant factor among
three parameters affecting the presence of incomplete
evacuation.

Discussion

In our study, risk factors for incomplete evacuation were
maximum tolerable volume, anastomotic stricture and
presence of large contractions. Previous randomized con-
trolled trials [13-15] showed that colonic I-pouch re-
construction was superior to straight anastomosis from the
functional point of view. However, some patients com-
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plain of incomplete evacuation after J-pouch reconstruc-
tion, the incidence being 25%-46% [2-6]. Hida et al.
showed that a large pouch causes difficult or incomplete
evacuation [6] due to its position in the pelvic cavity [7],
and this would also result in the appearance of rectocele-
like prolapse [8]. We showed that maximum tolerable
volume was significantly smaller in the group of patients
with incomplete evacuation, even though several patients
underwent colonic J-pouch reconstruction. Although post-
operative compliance and distensibility were not assessed
in our study, smaller maximum tolerable volume may
lead to reduced pouch compliance and result in incom-
plete evacuation, which was shown in the previous ran-
domized trial [15]. The incidence of anastomotic stricture
ranged from 0% to 44% after straight anastomosis [16—
18] and from 0% to 7% after J-pouch reconstruction [18—
20]. However, previous studies did not discuss the rela-
tionship between anastomotic stricture and incomplete
evacuation. In our study, anastomosis stricture developed
in three of 13 (23%) J-pouch cases and in one of 24 (4%)
straight anastomosis cases, and all of them required
bougie dilatation. In this study, a significant association
between anastomotic stricture and incomplete evacuation
was elucidated. Motility abnormality, such as hyper-mo-
tility of the anal canal sphincter [21] or large contractions,
was also advocated as one of the contributing factors for
difficulties in postoperative evacuation. Romanos et al.
[9] reported that ambulatory manometric examination
showed large contractions in ten of 12 colonic J-pouch
patients. Of these ten patients, seven complained of in-
complete evacuation. In our study, large contractions
were recognized in one of 24 (4%) straight anastomosis

cases and in four of 13 (36%) J-pouch cases. The inci-
dence of large contractions was significantly higher in J-
pouch cases than in straight anastomosis cases. On the
other hand, Ho et al. [14] reported that eight of 20 (40%)
patients with a J-pouch had incomplete evacuation, but
none of them showed large contractions, even during a 4-
h examination, and concluded that large contraction was
not associated with incomplete evacuation. Precise rea-
sons for these conflicting results have not yet been de-
termined. During these large contractions, patients had a
strong urge to have a bowel movement, even though the
balloon in the neo-rectum was not fully expanded. These
results suggested that large contractions may be a cause of
incomplete evacuation. The precise mechanism of large
contractions has not been clarified. Romanos et al. [9]
speculated that the presence of residual pouch contents,
gradual pouch filling or a primary abnormality of a mal-
functioning pouch may contribute to large contractions.
We speculate that these large contractions may frequently
occur from the simultaneous contraction in the J-shape of
the neo-rectum. Further imaging studies are needed to
reach conclusions on this point.

Using multivariate analysis, we showed, for the first
time, that among clinical and functional parameters, large
contractions may contribute most significantly to post-
operative incomplete evacuation in the early postopera-
tive period. However, this study is still a preliminary one,
and the implication of this phenomenon in the late post-
operative period remains to be elucidated. Further long-
term follow-up and larger numbers of patients are war-
ranted.
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Abstract

Pneumaoscrotum is uncommon and also rarely reported
as a complication associated with colonic perforation. A
case of colonic perforation in delayed fashion associated
with EMR, revealed by pneumoscrotum, is reported and
the associated literatures are reviewed. A 52-year-old
male received piecemeal EMR for a laterally spreading
tumor 35 mm in size in our hospital. He complained of
enlargement of the scrotum and revisited our hospital
the day after the procedure. A diagnosis of pneumoscrotum
was made, and as most such cases have been reported
to be associated with pneumoperitoneum, colonic
perforation was suspected. Free air but no fluid coliection
was found by abdominal computed tomography, and
delayed colonic perforation was diagnosed. However, as
there were no clinical signs of peritoneal irritation,
conservative treatment was administered and the patient
recovered uneventfully. Pneumoscrotum could be a sign
of colonic perforation after EMR, and treatment should
be carefully chosen.

© 2005 The WIG Press and Elsevier Inc. All rights reserved.

Key words: Pneumoscrotum; Colonic perforatlon Endoscopic
mucosal resection

Fu KI, Sano Y, Kato S, Fujii T, Sugito M, Ono M, Saito N,
Kawashima K, Yoshida S, Fujimori T. Pneumoscrotum: A
rare manifestation of perforation associated with
therapeutic colonoscopy. World J Gastroentero/ 2005;
11(32): 5061-5063

http://www.wjgnet.com/1007-9327/11/5061.asp

INTRODUCTION

Endoscopic mucosal resection (EMR) is a well-established
and non-invasive therapeutic procedure for colorectal
neoplasm in the early stage. Although rare, various complications
including hemorrhage and perforation have been reported.
On the other hand, pneumoscrotum is uncommon and it is
generally a term used for the expression of the presence
of gas within the scrotam™. Although most cases are
associated with pneumopetitoneumn, there have only been
two reported cases aftet colonoscopy. We teport hetein a
delayed colonic perforation revealed by a rare manifestation
of pneumoscrotum after EMR of 2 laterally spreading
tumor in the descending colon.

CASE REPORT

A 52-year-old man underwent total colonoscopy because
of a positive fecal occult blood test in our hospital. The
colonoscopy showed a laterally spreading tumor with uneven
nodules in the descending colon, of which the superficial
matgin was clear after chromoendoscopy using indigo-
carmine dye spraying. (Figure 1A) Magnifying colonoscopy
after indigo-carmine dye and crystal violet staining disclosed
type IIIL and type IV pit patterns, thetefore, this lesion was
endoscopically diagnosed as an intra-mucosal carcinoma in
an adenomal®. Endoscopic mucosal resection (EMR) was
attempted with a curative intent. Subsequently, for better
elevation and identification of the submucosal layer, 20 mL
of 10% glycerin (GLYCEOL®) containing a small amount
of 0.4% indigo-carmine was injected into the submucosal
layer® The lesion was well-elevated, and was resected with
five fragments. After the EMR, magnifying observation
tevealed 2 small amount of residual tumot at the periphery,
and argon plasma coagulation (APC) was performed for
ablation. (Figure 1B) The argon plasma coagulator was used
with setting at 2.0 L/min gas flow and with power of 50 W.
To teduce the 1isk of perforation, APC was only applied to
coagulate the edge of the EMR site and the duration of
application was as shott as 5 s. The patient did not complain
of abdominal pain or fullness during or immediately after
the therapeutic procedure, and no complication such as
bleeding or perforation was identified during colonoscopy.
The patient’s education included no alcohol and no exercise
for 1 wk after EMR. He was discharged 1 h after the
procedure, uneventfully. However, he revisited our center
the next day because of mild inguinal pain and an enlarged
scrotum. Before admission, he had taken two meals including
a dinner and a breakfast as usual. On admission, his vital
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Figure 1 A: Colonoscopy after indigo-carmine dye spraying showed a laterally
spreading tumor 35 mm in diameter in the descending colon. B: The ulcer after
piecemeal EMR and APC revealed no active bleeding or perforation.

Figure 2 Upright abdominal X-p film showed free air in the sub-diaphragmatic
space.

signs were within normal limits excluding mild fever, and

physical examination disclosed only an enlarged but light -

scrotum, and no abdominal tenderness or muscular defense
was found. Upright abdominal X-ray film showed free air
in the left sub-diaphragm. (Figure 2) Computed tomograhy
(CT) of the chest and abdomen revealed pneumopericardium,
preumoperitoneumn and bilateral pneumoscrotum. (Figure 3)
The laboratory data showed that white blood cell count was
12 000 and C-reactive protein was 58 mg/dL, respectively.
Other data were within normal limitation. A diagnosis of colonic
perforation in delayed fashion was made. Aftet consultation
with the surgeons, the patient was first treated medically under
NPO; administration of antibiotics (cefmetazole sodium,
4 g/d) and subsequent hyperalimentation were carried out
for 2 d. The fever and inguinal pain were relieved within 24 h.
The pneumoscrotum resolved within 2 d, the resolution of
the pneumoscrotum was judged by CT and physical
examination and the symptom of the patient. C-reactive
protein levels decreased from 5.8 to 0.6 mg/dL in 4 d. The
permission of oral intake was based on the clinical course,
physical examination, laboratoty data, and the patient’s
symptoms. Oral intake was started on the third day at hospital,
and he was dischatrged uneventfully after five days of
hospitalization. The removed specimen was histologically
diagnosed as a tubular adenoma, with focal catcinoma
limited to within the mucosal layer. No muscle layetr was
identified in the resected specimens.

Figure 3 Abdominal computed tomegraphy disclosed free air in the scrotum.
Edited by Helen. :

DISCUSSION

Colonic perforation associated with therapeutic colonoscopy
is uncommon, and the reported incidence ranges from
0.073% to 2.14%™. It could occur immediately or in delayed
fashion. Most of the signs of colonic petforation are abdominal
symptoms including peritonitis. However, out case presented
pneumoscrotum as a sign of a colonic petforation after
EMR in delayed fashion. Pneumoscrotum is a term which
implies the presence of air within the scrotum®l. Although
pneumoscrotum associated with pneumomediastinum and
subcutaneous emphysema secondaty to pneumothorax is a
well-described entity, there have only been two reported
cases following colonoscopy and both cases occurred
immediately after the procedures™. Our patient developed
pneumoscrotum in delayed fashion, which is different from
the previous reports. The reason why we diagnesed the
perforation developed in delayed fashion is as follows, first,
our patient did not complain of any symptoms telated to
colonic perforation during EMR or in the recovery room
before discharge. Second, repeated review of the recorded
video tape of the procedute also revealed no definite
petforation. Therefore, the perforation was suggested to
have developed in a delayed fashion to firstly create
pneumoperitoneum, and the ait then reached the scrotum
and created pneumoscrotum, which presented as the first
symptom and sign of colonic perforation.

Colonic perforation may be inttaperitoneal ot retrope-
ritoneal, or both™, Qur case presented pneumoscrotum,
pneumopericardium and pneumoperitoneum, which
suggested that the perforation developed in the retroperitoneal
space. That our case developed in delayed fashion also
supported that the perforation was tetropetitoneal, as,
compared to intraperitoneal petforation, retroperitoneal
perforation is reported to be relatively painless and to become
clear some hours after the procedure. Furthermore, most
cases presenting pneumoscrotumn are associated with
pneumopetitoneum, like ourst214,

Our case was treated successfully without laparotomy,
however, the choice of conservative or surgical treatment
for iatrogenic colonic petforation remains controversial*!¥l,
The finding of air in the scrotal sac may be an eatly sign of
a life-threatening condition, o may represent an incidental
finding associated with more common benign conditions!®.
It depends on the local air production or movement of air
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from the peritoneal space. Local air production suggests
gas gangrene ot scrotal trauma, which is infectious and may
be fatal unless treated approptiately. On the other hand,
movement of air from the petitoneal space is usually non-
infectious and can be treated conservatively. The repotted
case of pneumoscrotum secondary to colonic perforation
in the retroperitoneal space following colonoscopy wete

- successfully treated non-operatively!®". In this case, the

choice of non-surgical treatment was based on the following:
first, the patient’s vital signs were stable; second, the
abdominal pain was mild and localized; and third, the
pneumoscrotum was painless and the air was not locally
produced but originated from the pneumopetitoneum.
Additionally, and perhaps most important, no unexplained
peritoneal fluid was found in the abdominal CT, which
suggested no severe petitonitis. Thetefore, in this case the
pneumoscrotum and pneumopetitoneum was finally judged
to be non-infectious.

In conclusion, we report a case of colonic perforation

occurring in delayed fashion after EMR, which was revealed
by pneumoscrotum. Although rare, colonoscopists should
keep in mind that pneumoscrotum could present as a sign
of colonic perforation, and the choice of treatment should
be chosen carefully.

REFERENCES

1

Watson HS, Klugo RG, Coffield KS. Pneumoscrotum: report
of two cases and review of mechanisms of its development.
Urology 1992; 40: 517-521

Kato S, Fujii T, Koba I, Sano Y, Fu K, Parra-Blanco A, Tajiri
H, Yoshida S, Rembacken B. Assesment of colorectal lesions
using magnifying endoscopy and mucosal dye spraying :
Can significant lesions be distinguished. Endoscopy 2001; 33:
306-310

Torii A, Sakai M, Kajiyama T, Kishimoto H, Kin G, Inoue K,

— 395 —

10

11

13

14

15

16

17

18

Koizumi T, Ueda S, Okuma M. Endoscopic aspiration
mucosectomy as curative endoscopic surgery; analysis of 24
cases of early gastric cancer. Gastrointest Endosc 1995; 42:
475-479

Ghazi A, Grossman M. Complications of colonoscopy and
polypectomy. Surg Clin North Am 1982: 62: 889-896

Heath B, Rogers A, Taylor A, Lavergne |. Splenic rupture: an
unusual complication of colonoscopy. Am | Gastroenterol 1994;
89: 449-450

Lo AY, Beaton HL. Selective management of colonoscopic
perforations. ] Am Coll Surg 1994; 179: 333-337

Millmond SH, Goldman SM. Pneumoscrotum after
spontaneuos pnemothorax with air feak. | Urol 1991; 145:
1271-1272

Redman JF, Pahis WL. Pneumoscrotum following tracheal
intubation. J Uro! 1985; 133: 1056-1057

Archer GJ. Pneumoscrotum complicating pneumothorax and
surgical emphysema. Br | Urol 1974; 46: 343

Fishman EK, Goldman SM. Pneumoscrotumn after colonoscopy.
Urology 1981, 18: 171-172

Humphreys F, Hewetson KA, Dellipiani AW. Massive sub-
cutaneous emphysema following colonoscopy. Endoscopy
1984; 16: 160-161

Bray JF. Pneumoscrotum with testicular delineation--a
new sign of pneumoperitoneum. Br | Radiol 1982; 55:
867-868

Garcia C, Markowitz RI. Pneumoperitoneum and pneumo-
scrotum caused by gastric perforation. Am J Perinatol 1987; 4:
75-77

Coppes MJ, Roukema JA, Bax NM. Scrotal pneumatocele: a
rare phenomenon. J Pediatr Surg 1991; 26: 1428-1429

Mana F, Kristel DV, Urban D. latrogenic perforation of the
colon during diagnostic colonoscopy: endoscopic treatment
with clips. Gastrointest Endosc 2001; 54: 258-259

Damore L], Rantis PC, Vernava AM, Longo WE. Colonoscopic
perforation. Etiology jjdiagnosis and management. Dis Colon
Rectum 1996; 39: 1308-1314

Donckier V, Andre R. Treatment of colon endoscopic
perforation. Acta Chir Belg 1993; 93: 60-62

Kavin H, Sinicrope F, Esker AH. Management of perforation
of the colon at colonoscopy. Am J Gastroenterol 1992: 87: 161-167

Language Editor Elsevier HK



BE EREICETIFEROIY

EATIE R T 2 IR AL mr 5 U ERAfT

RHE #¥Z A #BA HBERH i BE /I nE

R K A

H59% 135 Bl
2004512 H20 H AT

— 396 —



ERREICTTSFiD Y

KIRBERAE— - HLEAR
122 S | T N 7578

FH R B KRR

LT E B 120 9™ 2 RS T KA A 5 SRR Al

N "3&3 &/l i

* Laparoscopic low anterior resection for advanced rectal cancer

F—TU— R ERESE MR ATV, ETERE AT e -5, B - IFERE

RESBOYR - FFAEZHEIT TR LELD S,

BEE
LI

EITERE N 5 B MEALET T BIERT©
R EE A~ DO EBEREL T 2ERE O R - 57
Bf), W7 Y)EEHE & surgical margin (AW) %HE
U 72 ILF B U I R IR B T 2D
5. —77, BEEEST FMIC I3RS R
& DB BERNTY F— A2 BRI R
EEONDRE BHELD BV,

AfECIETERR N T 2 S TMEAETS
YIERA D 2 v icow» TR 3,
3 i

B oo 2 BEEE MEALET S YT RIC 13 &
DEMVBERSIND 2D, ZOBEISVERMDEE
BRAVFERDE, Thbb, FHTF— 2O
Er7r—%zbeic@#EzWHo»EL, AV
TA—LFavey rEBTFEMRPREI NG,
FE S IWEFMOF A2 BT U 2B FEOD

&7+ 59(13) : 1535~1544, 2004

BE ST RN GBI RESIRIC & D B BN T X bh O Tl BlE A RE
T, F—LEBVZOREFEMEZF/BONZRELMELD 2. WY LBE L WELFELH VR
WETERIR I LT O EESE T RS2 E0 Lo, BHMRESIRED SRS T EATHT S
PIERM 2 YN T A 5. Lo L, @TEBREICNT 2 EHEEE T ARG VIR T IR E S~ D E S
B2 72 EG O JIEE - 28, BB & surgical margin (AW) R L 7= FEIEEY)
BECRHICHEE T ALENDH S, PHBELREGIHECEHAEZ L, 20oFHAE2BRABICTISHT-
DITIIEREN B OWRE, REMENE, BY4RRE L WEELRFHNREICmAT, Io6ka 1

SR T BRFERICHER L, JREREED IEHEE -

mEMERERECEREE R EOEM 2 RS, B
W% S REH & LEBERS ¢l RIREEE E <, T
ENE T 3@ 7 F BRSO H05 30 O RS2 &
TREDIBEEMNICHEEIZE EE D, Uy REiicEHS
DREBDOR MP, N () $TE2EEE LT
S, XY ERE TR AR I B A
FRTE2IRFED total mesorectal excision (TME)
DB TOEREOHBE - WEDERE 2 1L,
FHROMEEICE) THEBOBGZIEARL, EH
ZERN L THEPSRT o B BaRIREH 5355 b
ToTwa?, 4B, BEAEELEIREIDEE
ELT8cm ZWMABDDTH B, HWHhPEHE
DRI L > TOHBEPRL 270, HEL
NDOBBEENE#ITONLZOVREIDEE L L
7o, 7, IBWELELIE 3T, BIEFWEE
FEF IS EEAEE ICER LoD ERE T £ 2
ToTw3, 351, BMECEERE (D - I -

T - BEHRE) BEETYH activity 23H > TR EHR

0386-9857/04/ ¥ 500/33C/]CLS 1535

— 397 —



