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Abstract

Background Traditional treatment for fecal peritonitis
resulting from perforation of the left-sided colon has been
performed using Hartmann’s procedure to reduce the high
mortality caused by anastomotic leakage. However, the
morbidity rates associated with abdominal incision (due in
great part to wound infection, and dehiscence of abdominal
fascia) are high. Therefore, we propose using laparoscopic
Hartmann’s procedure with abdominal incisions only for
the port site to reduce the high morbidity associated with
the laparoscopic procedure as compared to open surgery.
Methods Between April 2008 and July 2011, we treated
16 consecutive patients (median age, 83 years) with fecal
peritonitis resulting from perforations in the left-sided
colon due to various causes. The American Society of
Anesthesiologists score of each patient was either IV or V.
Patients underwent a four-port laparoscopic Hartmann’s
procedure. Specimens were extracted through the stoma
site. Irrigation of the abdominal cavity with more than 10 L
of saline was performed in every case, as was insertion of
three 10-mm silicon drains via the port site into the left-
and right subphrenic spaces or the pouch of Douglas.
Results The median total surgical time was 166 min
(range, 123-250 min). There were no intraoperative com-
plications, and there was no need to convert to open sur-
gery. Fourteen patients survived. There was no wound

Electronic supplementary material The online version of this
article (doi:10.1007/s10151-012-0828-3) contains supplementary
material, which is available to authorized users.
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H. Niitsu - M. Narita - H. Komatsu

Department of Colorectal Surgery, Saku Central Hospital,
197 Usuda, Saku-City, Nagano 384-0301, Japan

e-mail: goronta.dull10@hotmail.co.jp

infection or dehiscence of abdominal fascia. Successful
laparoscopic reversals of the laparoscopic Hartmann’s
procedure were performed in all 14 survivors.
Conclusions  This laparoscopic Hartmann’s procedure is a
promising surgical strategy for treating fecal peritonitis
arising from perforation of the left-sided colon.

Keywords Perforation - Hartmann’s procedure -
Fecal peritonitis + Laparoscopic surgery

Introduction

A Hartmann’s procedure (HP) without anastomosis has
traditionally been used to treat fecal peritonitis arising from
perforation of the left-sided colon [1-4]. However, lapa-
roscopic HP with abdominal incisions used only for the
port sites might reduce the high morbidity, especially
morbidity associated with the abdominal incision, such as
wound infection, dehiscence of abdominal fascia, and
consequent ventral hernia [5]. These improvements reduce
the length of hospital stay [4, 6]. To further reduce the
morbidity, a Hartmann’s reversal (HR) can be achieved
laparoscopically to re-establish bowel continuity after
laparoscopic HP [3, 4, 7, 8]. The aim of our study was to
evaluate the use of laparoscopic HP for fecal peritonitis
arising from perforation of the left-sided colon.

Materials and methods

Between April 2008 and July 2011, 16 consecutive patients
(9 men and 7 women) were treated with laparoscopic HP
for fecal peritonitis arising from perforations of the left-
sided colon from various causes, such as diverticulitis,

@ Springer
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cancer, and ischemic colitis. The patients’ median age was
83 years (range, 61-91 years). The American Society of
Anesthesiologists score (ASA score) was used and was IV
or V for each patient. Four-fifths of the patients had
comorbidities requiring concurrent treatment: chronic renal
failure, diabetes mellitus, advanced cardiorespiratory dis-
ease, and malignancy (but not colon cancer).

Our institutional review board approved laparoscopic
HP. All patients underwent the surgical procedure after
providing informed consent.

Twenty-eight patients were selected as a control group
from among the patients treated with open HP between Jan-
uary 2004 and March 2008. The criteria of patient selection
were age of above 60 years and ASA scores of IV or V.

Statistical significance was determined by the Mann—
Whitney rank-sum test for non-normally distributed scale
data and the chi-square test for categorical data. A p value
less than 0.05 was considered statistically significant.

Surgical technique (see electronic supplementary
material)

The patients were placed in the Trendelenburg position.
Four ports were inserted as follows: a 12-mm port in the
umbilicus and three ports at the proposed drain sites situ-
ated in the right iliac fossa and right and left lateral regions
of the abdomen. The whole abdominal cavity was explored
laparoscopically to determine the extent of fecal contami-
nation. To prevent more feces from flowing out of the
bowel lumen, the proximal and the distal sides of the
perforation site were dissected between the muscle layer
and the fat tissue of the mesocolon and cutoff with a linear
stapler.

Next, dissection of the mesocolon was performed using
medial approach. Then, both sides of the mesocolon were
divided with a sealing device and connected with the prior
transected stump. The bowel specimen including the per-
foration site was placed in the specimen retrieval bag. The
bag was extracted through the proposed stoma site in the
left iliac fossa.

Irrigation of the whole abdominal cavity was performed
with more than 10 L of saline with a laparoscopic suction
and irrigation device until the fluid became clear [4-6]. For
complete irrigation of the left and right subphrenic spaces,
which was especially hard to perform, it was important to
insert the tip of the device along the retroperitoneum and
flush the saline as the spleen or the liver came up to the
surface [4].

Each of the three 10-mm silicon drains was inserted via
the port site (except for the umbilical port site) into the
subphrenic space and Douglass fossa. Finally, an end
colostomy was fashioned.

@ Springer

Results

There were no significant differences between the laparo-
scopic HP group and open HP group as regards demo-
graphic characteristics (Table 1). Intraoperative and
postoperative results are shown in Tables 2, 3. There were
statistically significant differences between the laparo-
scopic HP group and open HP group in total operative time,
wound infection, dehiscence of abdominal fascia, duration
of the postoperative hospital stay for survivors, and non-
reversal rate after HP. There were no intraoperative com-
plications, and there was no need to convert to open surgery
in the laparoscopic HP group. There were 2 postoperative
deaths in the laparoscopic group, both due to sepsis with
multiple organ failure, and 10 postoperative deaths in the
open group secondary to sepsis with multiple organ failure
(n = 8), myocardial infarction (n = 1) and worsening liver
failure (n = 1) in the open group. However, the postoper-
ative mortality rates between the 2 groups were not sig-
nificantly different. In the laparoscopic HP group, there
were no complications associated with the abdominal
incision, such as wound infection, or dehiscence of
abdominal fascia, and consequent ventral hernia. For the all
14 survivors in the laparoscopic HP group, HR was
achieved laparoscopically with no conversions to open
surgery. The median interval between laparoscopic HP and
laparoscopic HR was 5 months (range, 3-9 months). Every
patient who underwent HR had an ASA score of II or III.
Mortality and overall morbidity rates for laparoscopic HR
after laparoscopic HP were both 0 %.

Discussion

A number of studies have addressed the controversial
question of whether HP or resection with primary anasto-
mosis (PA) is preferable for patients undergoing emer-
gency colectomy for perforated diverticulitis; however, the
level of evidence remains low [1, 2]. To avoid leakage and
not increase mortality rates under septic conditions, HP
seems to be preferable to PA, especially in the cases of left-
sided colon perforation.

However, open HP is associated with high mortality and
morbidity rates (14-29 and 35-50 %, respectively) [4].

HP performed via a laparoscopic approach means that
every incision except the umbilical port site is filled with
the proximal colon stump as the proposed stoma or with
several silicon drains. It is worth noting that we did not
observe any wound infection at the stoma site with this
procedure. Thus, HP without abdominal incisions except at
the umbilical port may significantly reduce wound-related
complications [5]. In consequence, these improvements
might prevent the postoperative decline in activities of
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;ﬁi;ﬁ’s);:‘s’?fr;ﬂg;m Laparoscopic HP (z = 16) Open HP (n = 28) p valoe
Age (years) 83 (61-91) 78 (65-91) 0.139
Gender
Male 9 (56) 18 (64) 0.749
Female 7 (43) 10 (36)
BMI (kg/m?) 24 (21-28) 25 (20-29) 0.362
Causes of perforation
Diverticulitis 5 @31 16 (57) 0.093
Cancer 4 (25) 8 (29)
Ischemic colitis 2 (13) 0 (0)
Unknown 531D 4 (14)
Condition of perforation site
Sealed perforation 4 (25) 10 (36) 0.521
Visible perforation 12 (75) 18 (64)
Place of perforation
Descending colon 2 (13) 1 @) 0.441
Thc.: data show Fhe number of Sigmoid colon 12 (75) 21 (75)
patients presenting the
conditions (%) Rectum 2 (13) 6 (21)
Age, BMI, and the duration of Duration of peritonitis (hours) 15 (4-36) 17 (2-52) 0.335
peritonitis are the medians with ASA score
ranges in parenthesis v 14 (88) 22 (79) 0.689
The duration of peritonitis v 2 (12) 6 (21)
Z’;‘[’l:’r;‘gz ;‘;{)‘gg‘;‘;gﬁl sain Chronic corticosteroid use 1(6) 1@ 1.000
between onset and operation Comorbidities
BMI body mass index; ASA 0 3(18.8) 6 21.4) 0.976
score American Society of 12 9 (56.3) 15 (53.6)
Anesthesiologist's score; 3.5 4(25.1) 7 (25.0)
n number of patients
Table 2 (.)P eiaive and Laparoscopic HP Open HP p value
postoperative results n = 16) (n = 28)
Total operative time (min) 166 (123-250) 134 (95-185) 0.004
Conversion to open laparotomy 0 ) -
The data show the number of Postoperative death 2 (12.5) 10 (35.7) 0.160
patients presenting the Postoperative complications
conditions (%) Wound infection 0 (0) 15 (54) 0.000
Total operative time is the Dehiscence of abdominal fascia 0 (0) 9 (32) 0.016
median With ranges in Ventral hernia 0(0) 5 (18) 0.141
parenthesis .
Intra-abdominal abscess 2 (12) 5 (18) 1.000

n number of patients

daily living (ADL) associated with open surgery and pro-
mote an early return to a normal life {4, 6].

The reasons laparoscopic HP has seldom been used to
treat fecal peritonitis are mainly technical difficulties and
the theoretic risk of poorly controlled sepsis. The limita-
tions of the use of laparoscopy in the treatment for peri-
tonitis have not been clearly defined, but obviously
hemodynamic failure and severe sepsis are the contrain-
dications because of the increased intraperitoneal pressure

with pneumoperitoneum. In our series, there were no
intraoperative complications such as a sudden drop in
blood pressure or deterioration of pulmonary function. It
appears to be worthwhile to use a laparoscopic approach,
even if the patient’s ASA score is V. If some of the
intraoperative  complications mentioned above are
encountered, it is necessary to stop pneumoperitoneum
immediately and convert to open surgery. The causes of the
lower mortality associated with laparoscopic HP are

@ Springer
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Table 3 Postoperative results
among Survivors

The data show the number of
patients presenting the
conditions (%)

Duration of postoperative
hospital stay is the median with
ranges in parenthesis

n number of survivors

Laparoscopic Open HP p value
HP (n = 14) (n = 18)
Duration of postoperative 16 (9-28) 50 (160-124) <0.001
hospital stay (days)
Reversal of Hartmann’s
procedure (HR)
Laparoscopic HR 14 (100) 2 (11) <0.001
Open HR 0 (0) 5(28)
Non-reversal cases 0 (0) 11 (61)
References

unclear. The more severely ill the patient is preoperatively,
the more suitable a minimally invasive surgery like lapa-
roscopic HP seems to be.

A number of recent reports describe the efficacy of
laparoscopic non-resective surgery such as laparoscopic
peritoneal lavage with or without drain placement and
suture closure of the perforation, as alternative manage-
ment allowing for elective surgical resection if necessary
[5, 6, 9, 10]. If a perforation is visible or large, it may be
impossible to close with sutures, biological fibrin glue, or
an omental patch. There may be the probability of sub-
sequent re-perforation or leakage. Resection of the perfo-
rated colonic segment and creation of an end colostomy
seems to be necessary for the management of generalized
fecal peritonitis [3, 6, 9].

Laparoscopic HR after laparoscopic HP is undertaken
with the objective of reducing high morbidity and mortality
rates [4, 7, 8]. High success rates associated with HR can
be attributed to minimal development of abdominal adhe-
sions after the initial laparoscopic HP.

Conclusions

Our results suggest that laparoscopic HP is a promising
surgical strategy for treating fecal peritonitis due to per-
foration of the left-sided colon. Further experience is
necessary to determine more accurately whether laparo-
scopic HP is indeed superior to conventional open HP.

Conflict of interest The authors have no conflicts of interest or
financial ties to disclose.

@ Springer

10.

. Zingg U, Pasternak I, Dietrich M, Seifert B, Oertli D, Metzger U

(2010) Primary anastomosis vs. Hartmann’s procedure in patients
undergoing emergency left colectomy for perforated diverticuli-
tis. Colorectal Dis 12:54—-60

. Breitenstein S, Kraus A, Hahnloser D, Decurtins M, Clavien PA,

Demartines N (2007) Emergency left colon resection for acute
perforation. Primary anastomosis or Hartmann’s procedure? A
case-matched control study. World J Surg 31:2117-2124

. Nagorney DM, Adson MA, Pemberton JH (1985) Sigmoid div-

erticulitis with perforation and generalized peritonitis. Dis Colon
Rectum 28:71-75

. Chouillard E, Maggiori L, Ata T et al (2007) Laparoscopic two-

stage left colonic resection for patients with peritonitis caused by
acute diverticulitis. Dis Colon Rectum 50:1157-1163

. Franklin ME Jr, Portillo G, Trevin JM, Gonzalez JJ, Glass JL

(2009) Long-term experience with the laparoscopic approach to
perforated diverticulitis plus generalized peritonitis. World J Surg
32:1507-1511

. Karoui M, Champault A, Pautrat K, Valleur P, Cherqui D,

Champault G (2009) Laparoscopic peritoneal lavage or primary
anastomosis with defunctioning stoma for Hinchey 3 complicated
diverticulitis: results of a comparative study. Dis Colon Rectum
52:609-615

. van der Waal BJM, Draaisma WA, Schouten ES, Broeders IAM]J,

Consten ECJ (2010) Conventional and laparoscopic reversal of
the Hartmann procedure: a review of literature. J Gastrointest
Surg 14:743-752

. Faure JP, Doucet C, Essique D et al (2007) Comparison of

conventional and laparoscopic Hartmann’s colostomy reversal.
Surg Laparosc Endosc Percutan Tech 17:495-499

. Dharmarajan S, Hunt SR, Birnbaum EH, Fleshman JW, Mutch

MG (2011) The efficacy of nonoperative management of acute
complicated diverticulitis. Dis Colon Rectum 54:663—-671
Alamili M, Gogenur I, Rosenberg J (2009) Acute complicated
diverticulitis managed by laparoscopic lavage. Dis Colon Rectum
52:1345-1349

— 166 —



V. HREAE

Single-access laparoscopic colectomy
utilizing graity in the lateral decubitus

position

AEt £F &x

Single-Access Laparoscopic Colectomy Utilizing
Gravity in the Lateral Decubitus Position

Dai Uematsu, M.D.! « Gaku Akiyama, M.D.!  Akiko Magishi, M.D.!
Hirokazu Komatsu, M.D.! « Takayuki Sano, M.D.?

1 Department of Digestive Surgery, Saku Central Hospital, Saku-City, Nagano, Japan
2 Department of Digestive Surgery, Saitama Cooperative Hospital, Kawaguchi-City, Saitama, Japan

BACKGROUND: Only a limited number of instruments
can be used in single-access laparoscopic colectomy,

and triangulation must be forfeited to avoid instrument
collision. We investigated whether this problem could be
overcome by performing laparoscopic colectomy by the use
of the lateral decubitus position, making full use of gravity.

OBJECTIVE: The aim of this study was to determine
whether single-access laparoscopic colectomy could
be achieved while maintaining patients in the lateral
decubitus position.

DESIGN: This was a prospective study.

SETTING: This single-center study was conducted in a
hospital.

PATIENTS: Ten consecutive patients (4 men and 6
women) with stage I or III colon cancer were included.

INTERVENTIONS: Each patient was placed in the lateral
decubitus position. Single-port access to the abdomen
was provided by a 3.0-cm incision at the umbilicus. The
roots of the supplying or draining vessels were isolated
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and divided for lymphadenectomy. Next, the colon
was dissected from a lateral approach, without the help
of the assistant. The specimen was extracted from the
single-access incision. Extracorporeal or intracorporeal
anastomosis was performed.

MAIN OUTCOME MEASURES: The primary outcome
measured was the feasibility of single-access laparoscopic
colectomy in the lateral decubitus position.

RESULTS: There were no intraoperative complications
and no need for conversions to conventional
laparoscopic surgery, open surgery, or the supine
position. The median total surgical time was 154 minutes
(interquartile range, 135220 minutes). Surgical blood
loss was slight (<20mL) in all patients. No postoperative
complications occurred. The median postoperative
hospital stay was 7 days (interquartile range, 5-7 days).

LIMITATIONS: The sample size was small.

CONCLUSIONS: Our results show that single-access
laparoscopic colectomy in the lateral decubitus position is
safe and feasible.

KEY WORDS: Laparoscopy; Colectomy; Single access;
Single incision; Lateral decubitus position.

e previously described the implementation of
Wextracorporeal magnetic retraction in single-

access laparoscopic colectomy (SALC) to enable
triangulation while still avoiding instrument collision
during the procedure.! In the present study, to ensure amore
adequate operative field during SALC, the lateral decubitus
position (LDP) was used to make full use of gravity as a
substitute for help from an assistant. In the LDP, gravity
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naturally pulls the colon adhering to the retroperitoneum
to the opposite lateral side and pulls the mobile intestine
away from the operative field. An advantage of performing
SALC in the LDP was that the mesocolon could be simply
and safely mobilized without the need for an assistant. In
the present report, we describe our initial experience with
SALC in the LDP to treat patients with colon cancer.

MATERIALS AND METHODS

Patients

From March to June 2012, a total of 10 consecutive patients
(4 men and 6 women) underwent surgery for stage IT or III
cancer of the ascending colon (n = 4), the descending co-
lon (n = 2), or the sigmoid colon (n = 4). None of the pa-
tients received preoperative neoadjuvant therapy, because
we routinely apply postoperative adjuvant chemotherapy
for advanced colorectal cancer in our institute. The medi-
an BMI of the patients was 26 kg/m? (interquartile range,
24-28kg/m?). The median age was 78 years (interquartile
range, 62-82 years). The institutional review board ap-
proved this procedure. All patients provided written in-
formed consent before undergoing the surgical procedure.
Thirty-three patients were selected as a control group
from among the patients treated with SALC in the spinal
position (SP) combined with extracorporeal magnetic re-
traction between January 2011 and February 2012. The
criteria of patient selection were stage II or III cancer. Sta-
tistical significance was determined by the Mann-Whitney
Urank sum test for nonnormally distributed scale data and
the 2 test or Fisher exact test for categorical data. A p value
less than 0.05 was considered statistically significant. All
statistical analyses was performed with The Statistical
Package for Social Sciences ver. 20.0 (SPSS, Chicago, IL).

Surgical Technique

Each patient was placed in the LDP and fixed to the table
by 3 planks and a band, which propped up the head, shoul-
der, waist, and legs from the dorsal side, so that the patient
would not slide backward when the table was tilted back-
ward (Fig. 1A). The femurs were stretched out but were
not placed on top of 1 another, and the upper forearm
was placed at the side of the head rather than on the op-
posite forearm; this positioning was performed so that the
limbs would not be in the way of the instruments (Fig. 1B).
A 3.0-cm incision was made at the umbilicus. To avoid in-
strument collision, the multiport device was attached to the
single incision, as previously described.? With patients in
the LDP, access to the abdomen through the umbilicus was
rarely blocked by the dangling and filling intestine. Tilting
the table toward the dorsal side of the patient (backward) by
20° increased exposure of the central area of the abdomen
and ensured access through the umbilicus. The abdomen
was then insufflated. A rigid laparoscope was used with the
strabismus set at a 30° angle. The patient was then placed

UEMATSU ET AL: SALC IN THE LATERAL DECUBITUS POSITION

again in the LDP to make full use of gravity. The roots of the
supplying or draining vessels were isolated and divided for
lymphadenectomy. During manipulation in the middle of
the abdomen, as in lymphadenectomy, the mesocolon usu-
ally dangled into the operative field, and not much benefit
was obtained from the LDP. During lymphadenectomy, the
custom-made, intracorporeal attachable and detachable
clip with the chain was used to grasp the mesocolon and
was then retracted with an extracorporeal magnet to ensure
an adequate operative field.> (Video 1 shows the procedure
from the start of the surgical technique to the lymphade-
nectomy; http://links.lww.com/DCR/A99)

After lymphadenectomy, the colon was dissected from
a lateral approach by the surgeon and the laparoscopist,
without the help of an assistant. In the LDP, gravity natu-
rally pulls the colon adhering to the retroperitoneum to the
opposite lateral side, so the splenic flexure or the hepatic
flexure was exposed (Figs. 2A and B). A greater distance
between the operative field and the umbilicus results in
more frequent collisions between the instruments manip-
ulated by both hands of the surgeon, such as in mobiliza-
tion of the splenic flexure. In this case, to avoid instrument
collision, we used only a scope and an instrument like a
sealing system, without the need for other forceps. There-
fore, the surgeon only used an instrument with his domi-
nant hand. The intracorporeal attachable and detachable
clip with the chain was used to grasp the greater omentum
and was retracted with an extracorporeal magnet. Trian-
gulation was enabled by both gravity and the retraction of
the clip. (Video 2 shows the procedure of mobilizing the
descending colon from a lateral side and the splenic flex-
ure; http://links.lww.com/DCR/A101) To avoid tension of
the anastomotic site, the attachment of the transverse me-
socolon to the greater omentum and then to the pancreas
was dissected. Finally, the specimen was extracted from
the single-access incision. Extracorporeal or intracorpore-
al anastomosis was performed. (Video 3 shows dissection
of the attachment of the transverse colon and the end of
the procedure; http://links.Iww.com/DCR/A102)

RESULTS

There were no significant differences between the SALC in
the LDP group and the SALC in the SP group regarding
demographic characteristics (Table 1). Intraoperative and
postoperative results are shown in Table 2. There were
statistically significant differences between the SALC in the
LDP group and the SALC in the SP group in total operative
time, surgical blood loss, number of harvested lymph
nodes, conversion to conventional multiport laparoscopic
colectomy (CMLC), discharge on postoperative days, and
postoperative complications. Extracorporeal magnet for
retraction was used twice during the surgery in the same
way in all patients: first, to lift the mesocolon during
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FIGURE 1. View of the right lateral decubitus position. A, The patient was fixed on the table with 3 planks and a belt, which propped up the
head, shoulder, waist, and legs from the dorsal side. B, The femurs were stretched out and were not on top of one another. The upper forearm
was placed along the side of the head rather than on the opposite forearm.

FIGURE 2. View of the splenic flexure or the hepatic flexure in the lateral decubitus position. A,The splenic flexure was exposed, and the
descending colon to the transverse colon dangled to the opposite lateral side because of gravity. B, The hepatic flexure was exposed, and the
ascending colon to the transverse colon dangled to the opposite lateral side because of gravity.
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TABLE 1. Demographic characteristics of patients

SALCinthe LDP  SALCinthe SP

UEMATSU ET AL: SALC IN THE LATERAL DECUBITUS POSITION

TABLE 2. Operative and postoperative results

SALCinthelDP  SALCinthe SP

Variable (n=10) (n=33) p Variable (n=10) (n=33) p
Age, y, median (IQR) 78 (62-82) 75 (64-82) 0.953 Total operative time, (min,
Sex median (IQR) 154 (135-220) 232(178-274) 0318
Male, n (%) 4 (40) 18 (55) 0.657 Surgical blood loss, mL
Female, n (%) 6 (60) 15 (45) <20, n (%) 10(100) 30(90.9) 1.000
BMI (kg/m?), median (IQR) 26 (24-28) 24 (22-27) 0.539 >20, n (%) 0(0) 3(9.1)
Location of the tumor No. of harvested lymph nodes,
Ascending colon, n (%) 4 (40) 6(21) 0.088 median (IQR) 23 (16-45) 27 (18-48) 0.782
Descending colon, n (%) 2(20) 1(4) Conversion to CMLC,
Sigmoid colon, n (%) 4 (40) 21 (75) n (%) 0(0) 2(6) 1.000
Stage of the tumor Discharge on postoperative days,
I, n (%) 6 (60) 15 (45) 0.657 median (IQR) 7(5-7) 7(6-7) 0.763
1, n (%) 4 (40) 18 (55) Postoperative complications
The data show the number of patients presenting the conditions (%). Data for age Wound infection, n (%) 0(0) 13 1.000
and BMI are the median (IQR). Enterocolitis, n (%) 000 13 1.000
SALC = single-access laparoscopic colectomy; LDP = lateral decubitus position; Leakage of the 0(0) 1(3) 1.000

SP = spinal position; IQR = interquartile range.

lymphadenectomy, and second, to lift the greater omentum
during mobilization of the splenic flexure or the hepatic
flexure. The median total surgical time was 154 minutes
(interquartile range, 135-220 minutes); 156 minutes
(range, 135-280 minutes) in right colectomy (n = 4), and
152 minutes (range, 95-252 minutes) in left colectomy
(n = 6). The surgical blood loss was slight (<20mL) in all
patients. No intraoperative or postoperative complications
occurred. The median number of harvested lymph nodes
per patient was 23 (interquartile range, 1645 nodes); 45
(range, 42-52) in right colectomy; and 16 (range, 13-22)
in left colectomy. All patients were allowed oral fluids on
postoperative day 1, a free light diet on postoperative day
3, and discharge on postoperative days 5 to 7. There were
no postoperative readmissions. Postoperatively, all of the
patients were in oncologic stage II (n=6) or III (n =4),and
all of the patients received postoperative chemotherapy.

DISCUSSION

Many previous articles about SALC have focused on
achieving excellent cosmesis.!”” However, another im-
portant issue regarding this surgery is that instrument
collision and limitations on the number of instruments
restrict the triangulation ability and present obstacles
to the feasibility and safety of the SALC procedure. To
overcome these problems, previous studies have imple-
mented invisible traction forces, such as magnetism®!%-*3
and gravity.'*" In the present study, we introduced LDP
into the SALC procedure to make full use of gravity. With
this position, the intestine naturally falls to the opposite
lateral side of the abdominal cavity and disappears from
the operative field without being touched. Moreover, the
operative fields of the hepatic flexure, the splenic flexure,
and the ileocolic junction are naturally exposed. Once the
lateral attachments of the colon are divided, the colon falls

pancreatic fluid, n (%)

The data show the number of patients presenting the conditions (%). Data for the
total operative time, surgical blood loss, number of harvested lymph nodes, and
discharge on postoperative days are the median (IQR).

CMLC = conventional multiport laparoscopic colectomy; IQR =- interquartile range.

to the opposite lateral side without further assistance. An
advantage of performing SALC in the LDP was that the
mesocolon could be simply and safely mobilized without
the need for an assistant.

However, the help of an assistant was necessary to re-
tract the mesocolon during lymphadenectomy and to lift
the greater omentum during mobilization of the splenic
flexure or the hepatic flexure. In our study, extracorporeal
magnetic retraction was introduced as a substitute for help
from an assistant. If we had not implemented magnetic
retraction, we might have introduced transparietal sling
sutures, 2 2- or 3-mm grasper forceps,?>* and fine-loop
retractors®>>2 into our SALC procedure with the aim of
replacing retraction with forceps to minimize wall trauma.

The LDP is particularly useful for patients in whom
the ports must be inserted through only the unilateral ab-
dominal wall, such as during procedures to treat a giant
abdominal aortic aneurysm or when severe abdominal
adhesion or cases exhibiting trouble with skin on the op-
posite unilateral site. During CMLC in the LDP, the area in
which ports can be introduced is limited to the half of the
abdomen at the unilateral abdominal wall. This restricted
area is the main limitation of performing CMLC in the
LDP. When using a medial approach and manipulating
around the middle of the abdomen, lymphadenectomy is
difficult when the patient is in the LDP. These issues are less
troublesome during SALC in the LDP, because abdominal
access is by the same umbilicus as in the SP. However, ma-
nipulating the opposite unilateral area is difficult in the
LDP, even during SALC; therefore, this position should
not be used for procedures that require manipulation of
the bilateral side of the abdomen, such as transverse colec-
tomy and gastrectomy.
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There were statistically significant differences between
the SALC in the LDP group and the SALC in the SP group
in several categories. However, the number of the SALC in
the LDP is only 10, and very small. Further experience is
necessary to determine whether this procedure will offer
clinically relevant benefits to patients.

CONCLUSION

In our prospective study of 10 patients, SALC in the LDP
was safe and feasible. Thus, the LDP may be a promising
surgical strategy for SALC.
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BACKGROUND: In single-access laparoscopic colectomy,
the number of instruments that can be inserted through
the single-access site is limited by instrument collision. To
compensate, triangulation is necessary, but the operative
field becomes inadequate. To overcome this problem,
intracorporeal attachable and detachable instruments can
broaden the field of visceral tissue by retracting from at
least 2 points.

OBJECTIVE: We tested this new procedure for colon
cancer surgery.

DESIGN: This is a prospective study.

SETTING: This study was conducted at a single-center
hospital.

PATIENTS: Ten consecutive patients (3 male and 7
female) with stage II or III colon cancer underwent the
procedure.

INTERVENTIONS: All patients received a 3.0-cm incision
at the umbilicus or right iliac fossa. At least 2 clips and a
suspending bar were inserted through a 12-mm portin a
multiport access device. The clips grasped the mesocolon
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at different points and were retracted with either an
extracorporeal magnet or fine-loop retractors; this
broadened the operative field in the mesocolon by at least
2 points. The mesocolon was dissected with a medial to
lateral approach. The suspended bar was tied to 2 fine-loop
retractors and manipulated to enlarge the operative field
in the mesocolon. The roots of the vascular pedicles were
isolated and divided during lymph node dissection. After
extracting the specimen, an anastomosis was performed.

MAIN OUTCOME MEASURES: Intra- and postoperative
complications due to inadequate access were the primary
outcomes measured.

RESULTS: There were no intraoperative complications and
no need for conversions to open surgery or second access
ports. The median total surgical time was 182 minutes
(range, 122-245). Surgical blood loss was slight (range,
1-20 mL) in all patients. No postoperative complications
occurred. The postoperative hospital stay was 5 to 7 days.

LIMITATIONS: The sample size was small.

CONCLUSIONS: This study showed that intracorporeal
attachable and detachable instruments were safe and
feasible for this procedure.

KEY WORDS: Single incision; Single access; Laparoscopy;
Colectomy; Attachable and detachable instruments;
Mini-loop retractor.

n single-access laparoscopic colectomy (SALC), only a
limited number of instruments can be inserted through
the single-access site. In a previous study, we showed
that extracorporeal magnetic retraction in the SALC and
single-access laparoscopic low anterior resection (SAL-
LAR) procedures could enable triangulation.'? However,
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that study showed that only 1 extracorporeal magnet could
be used in the procedure because of the strong attractive
forces between multiple magnets. Because of the difficulty
in gaining adequate access to the operative field, at least
4 ports are typically used in conventional laparoscopic
surgery. Thus, intracorporeal attachable and detachable
instruments were introduced into SALC procedures with
the aim of enabling single-scar laparoscopic colectomy;
this approach provided the ability to create a broad opera-
tive field within visceral tissue. In this report, we tested this
technique and described our initial experiences in apply-
ing it to colon cancer resection.

MATERIALS AND METHODS

Patients

From July 2011 to October 2011, a total 10 of patients
(3 male and 7 female) underwent surgery for stage II or
III cancer of the descending colon (n = 2), the ascending
colon (n = 4), or the sigmoid colon (n = 4). None of the
patients received preoperative neoadjuvant therapy be-
cause, in our institute, we routinely applied postoperative
adjuvant chemotherapy for advanced colorectal cancer.
The BMI of the patients ranged from 19 to 26 kg/m?. The
median age was 73 years (range, 49-92 years). The institu-
tional review board approved this procedure. All patients
provided informed consent before undergoing the surgi-
cal procedure.
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Intracorporeal Attachable and Detachable Instruments

Clips. We used 2 kinds of short, intracorporeal, attachable,
and detachable clips; one was attached to a chain of 14 con-
tinuous rings, and the other was attached to a twisted wire
tipped with a bead (the modified type of De Bakey Bulldog
Clamp Straight; Unimedic Inc, Tokyo, Japan) (Fig. 1). The
clips were made from 2 pieces of continuous, stainless steel
plate, 8 mm in diameter and 70 mm in length. The clip
with the chain was retracted with an extracorporeal, co-
lumnar, neodymium magnet with a 107-kg attraction force
(NeoMag, Ichikawa, Japan). The chain was 80 mm long,
and allowed adjustments in length to traverse the distance
between the parietal wall and the tissue grasped with the
clip (Fig. 2). The clip with a twisted wire tipped with a bead
was retracted with fine-loop retractor (Fig. 3).

Suspending Bar. The custom-made suspending bar was
composed of a piece of urethra tube, 6 mm in diameter (Fo-
ley catheter; Medicon, Qosaka, Japan), with a stick inserted
into the tube to provide a hard core (Thoraco Cotton; Ken-
zmedico, Honjou, Japan). The tube and stick were cut to 10
to 15 cm in length, according to the body size of the patient.
The suspending bar was tied to the fine-loop retractors at 2
different points to provide leverage during manipulations.
Typically, during dissection from a medial approach, part
of the mesocolon hung from the top of the gut cavity, par-
ticularly in the inner or distant parts of the mesocolon. The
suspending bar was very useful for raising the hanging tis-
sue and ensuring an adequate operative field (Fig. 4).

91 S1 vl €1 2
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FIGURE 1. Intracorporeal attachable and detachabile clips. Left, One dlip is attached to a chain with 14 continuous rings. It is retracted with
an extracorporeal columnar neodymium magnet. Right, The other dlip is attached to a twisted wire tipped with a bead. This is retracted with a

fine-loop retractor.
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FIGURE 2. The length of the chain attached to the clip could be changed according to the distance between the parietal wall and the tissue

that the clip must grasp. Length, 80 mm.

Fine-Loop Retractor. The fine-loop retractor was 2 mm in
diameter and comprised a needle for puncturing the ab-
dominal wall and a loop wire for grasping or tying (Mini
Loop Retractor II; Covidien, Tokyo, Japan). The loop was
used to manipulate the intracorporeal attachable and de-
tachable instruments and provide adequate retraction.
This device could reduce the incision size of the port, be-
cause its insertion did not require the port; the needle end
was used to make a direct puncture in the abdominal wall,
and it left no scar.

Surgical Technique

A 3.0-cm incision was made at the umbilicus for a left and
right hemicolectomies and at the right iliac fossa for sig-
moidectomy. To avoid instrument collision, the multiport
device was attached to the single incision, as previously de-
scribed.” The abdomen was then insufflated. A rigid laparo-
scope was used with the strabismus set at a 30° angle. At
least 2 custom-made intracorporeal clips were inserted into
the peritoneal cavity through the 12-mm port of the mul-
tiport device. These clips were used to grasp the mesocolon

FIGURE 3. The clip attached to a twisted wire and bead was tied
and retracted with a fine loop retractor.

FIGURE 4. The suspended bar was tied to 2 fine-loop retractors and
was manipulated to apply the leverage needed to broaden the field
within the mesocolon.
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at different points, wide apart. The clip with the chain was
retracted with an extracorporeal magnet, and the other clips
were retracted with the fine-loop retractors. The mesocolon
was dissected with a medial to lateral approach.

Left Hemicolectomy

The patient was placed in a reverse Trendelenburg posi-
tion. We used the clips to grasp the vascular pedicle of the
inferior mesenteric vein (IMV), the center of the transverse
mesocolon, and the descending mesocolon. These clips
were retracted with a magnet or 2 fine-loop retractors. The
descending mesocolon, including the IMV, was dissected
with a medial to lateral approach. The suspending bar was
then inserted into the peritoneal cavity; to broaden the ap-
proach, the suspending bar was manipulated with the 2
fine-loop retractors to raise the hanging mesocolon and
open up an adequate operative field. The transverse me-
socolon was dissected over the pancreas, and the omental
bursa was exposed. Next, the greater omentum was lifted
with clips from 2 different points, and the transverse colon
was retracted with a third clip. The greater omentum was
transected from the center toward the splenic flexure. Af-
ter we mobilized the splenic flexure, the residual descend-
ing colon was dissected from the lateral side. The left colic
artery, which was the corresponding vessel, was isolated
and divided after isolating the inferior mesenteric artery
(IMA) during a lymphadenectomy. The distal bowel was
transected with an endoscopic linear stapler, and the spec-
imen was extracted through the umbilical incision. Finally,
we performed an extracorporeal anastomosis.

Right Hemicolectomy

The patient was placed in the supine position and bent
over to the left side. The clips were used to grasp the center
of the transverse mesocolon, the right side of the trans-
verse mesocolon, and the vascular pedicle of the ileocolic
mesentery. These clips were retracted with a magnet and
2 fine-loop retractors. A broad field was exposed in the
mesocolon to enable identification of the vessel routes.
The ascending colon was dissected with a medial to lateral
approach. The suspending bar was inserted to open the
pathway, and then it was manipulated to raise the hanging
mesocolon to provide a broad operative field. The roots
of the corresponding vessels, like the ileocolic vessels and
right colic vessels, were isolated and divided from the supe-
rior mesenteric artery or vein during a lymphadenectomy.
Next, the greater omentum was lifted with the clips from
2 different points, and the transverse colon was retracted
with a third clip. The greater omentum was transected
from the center toward the hepatic flexure. Next, the ter-
minal ileum was transected with an endoscopic linear
stapler, and the specimen was extracted through the um-
bilical incision. Finally, we performed an extracorporeal
anastomosis.

UEMATSU ET AL: ATTACHABLE AND DETACHABLE INSTRUMENTS

FIGURE 5. The clips grasped the vascular pedicle of the inferior
mesenteric vein and the inferior mesenteric artery. These were
retracted with the magnet and the fine-loop retractor.

Sigmoidectomy

The patient was placed in a Trendelenburg position.
The clips were used to grasp the vascular pedicle near
the root of the IMA and the rectosigmoid mesocolon.
These clips were retracted with a magnet and a fine-
loop retractor. The descending mesocolon was dissected
with a medial to lateral approach. The suspending bar
was inserted and manipulated with 2 fine-loop retrac-
tors. (Video 1 shows initial sigmoid colon dissection.
See Supplemental Digital Content 1, http://links.
Iww.com/DCR/A85). The clips were used to grasp the
vascular pedicle of the IMV and the IMA, and then they
were retracted with a magnet and a fine-loop retractor
(Fig. 5). In each patient, after skeletonizing the IMA dur-
ing a lymphadenectomy, the superior rectal artery and
vein were isolated and divided with an endoscopic linear
stapler to prevent blood flow from compromising vis-
ibility.>*” The descending colon was dissected from the
lateral side, and the 2 clips were retracted from the de-
scending colon sufficiently to maintain proper tension.
(Video 2 shows vascular ligation and lymphadenectomy.
See Supplemental Digital Content 2, http://links.Iww.
com/DCR/A86).

Next, a mesorectal excision was made in the posterior
sacral sidewall. The suspending bar was inserted under
the upper rectum. Then, both ends of the bar were tied
with the 2 fine-loop retractors and lifted in parallel to re-
tract the upper rectum vertically, as previously described.?
The sigmoid colon was clamped with a bowel clamp
band. The band was tied and retracted toward the head
with the fine-loop retractor (inserted through the um-
bilicus) to prevent the sigmoid colon from slipping. A
mesorectal excision was made in the lateral pelvic side-
wall as the sigmoid colon, clamped with the band, was
retracted with the fine-loop retractor. After dissecting
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FIGURE 6. Postoperative view of a single-scar laparoscopic
colectomy. A drain was inserted through the single incision and
placed at the anastomotic site.

the submesorectal fat tissue away from the muscle layer,
the distal bowel was transected with an endoscopic linear
stapler. The specimen was extracted through the single
incision. Intracorporeal anastomosis was performed
with the double-stapling technique. A drain was inserted
through the single incision and placed at the anastomotic
site in the presacral space (Fig. 6). (Video 3 shows me-
sorectal excision. See Supplemental Digital Content 3,
http://links.lww.com/DCR/A87).

RESULTS

The median total surgical time was 182 minutes (range,
122-245). The surgical blood loss was slight (range, 1-20
mL) in all patients. No intraoperative or postoperative
complications occurred. The median number of harvested
lymph nodes per patient was 22 (range, 13-62). All pa-
tients were allowed oral fluids on postoperative day 1, a
free light diet on postoperative day 3, and discharge on
postoperative day 5 to 7. There were no postoperative re-
admissions. Postoperatively, all patients were in oncologic
stage IT or III (3 patients, stage II; 7 patients, stage III), and
all patients received postoperative chemotherapy.

DISCUSSION

Many previous works have used a single-access laparo-
scopic approach to colorectal surgery with the aim of
achieving excellent cosmesis.'>*'* However, the SALC

819

or SALLAR procedure is one of the most difficult surgi-
cal procedures to perform because of instrument collision
and limitations on the number of instruments that fit into
the port. We implemented the original self-revolving mul-
tiport device to avoid instrument collision® and extracor-
poreal magnetic retraction to enable triangulation in the
SALC or SALLAR procedure."?

We aimed to retain the advantages of conventional
laparoscopic surgery with respect to the number of in-
struments we could use and an adequate operative field
by using intracorporeal attachable and detachable instru-
ments in the SALC procedure. Previously, other groups
had introduced transparietal sling sutures,”™ 2- or
3-mm grasper forceps,’®® and fine-loop retractors®®?
into laparoscopic surgery with the aim of replacing re-
traction with forceps to minimize wall trauma. The in-
tracorporeal attachable and detachable instruments are
functionally similar to conventional laparoscopic forceps,
but they have several advantages over previous inventions.
For example, intracorporeal attachable and detachable
clips can retract in all directions, but sling sutures only re-
tract in 1 direction. In addition, the slinging area of the
suspending bar or the grasping area of the clip is broader
than the corresponding area of sling sutures or 2- or 3-mm
grasper forceps; thus, the clips may have less potential to
damage the organ. Furthermore, clips that grasp the organ
are more amenable to fine manipulations in comparison
with a fine-loop retractor that is tied to the organ. How-
ever, the surgeon must become accustomed to attaching
and detaching the suspending bar or clips, because these
procedures currently are typically performed by an assis-
tant surgeon.

The fine-loop retractor that retracts the attachable
and detachable instrument is 2 mm in diameter. It does
not require a port for access, because it can make a di-
rect puncture without leaving a scar. Therefore, there is
no significant difference between using a simple SALC and
a SALC with some 2-mm punctures for achieving excel-
lent cosmesis. Thus, these novel, variable, attachable, and
detachable instruments appeared to overcome the weak-
nesses of the SALC procedure with respect to the number
of instruments.

Potential instrument collision still remains a prob-
lem that can complicate the SALC procedure, even
though the original self-revolving multiport device is
implemented to avoid instrument collision. In particular,
the following manipulations were far more remarkable:
fine manipulations, like isolating and dividing the roots
of the vascular pedicles during lymph node dissection;
quick manipulations, like hemostasis; and manipulations
in sites distant from the single-access site. Future evolu-
tion of the single-scar laparoscopic colectomy requires
technical innovations.

— 176 —



V. HREAE

820

The most appropriate system for the SALC may be
remote-controlled surgery with extracorporeal manipula-
tion of intracorporeal instruments.

CONCLUSION

This study showed that single-scar laparoscopic colecto-
my with intracorporeal attachable and detachable instru-
ments is feasible. Thus, it is a promising surgical strategy
for SALC.
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Rt e G IR I BhEE 1 d A & e dr o 7243, PPI
%> Hzblocker {1 E, A B, R4 T4

DAL NI, AR TIE, HERIIMINHZEDHH],

AGEITE D SR A A IRREA R BIDSIERE ) 2 7 D
HLZ ERR LTS, MBI DI &
L CHUAR O, BRI W INHIEE P AR IR TE b 3R
WY BMEDH B EHIRRI N,

[¥—7—FK]
Clostridium difficile, f&lEMERZ%

[IEU&Ic]
PPN R 2 SEAE L 72356, TR AR

IERE, BHO QOLIE MBS 5, —MRIVIC,

VR 2 3 AR A O BRIV I & 2 s RBIR
THIET 5 2 EDEMTH 503, PrAEAIRMEHE
BEDFIEC, FEREZ R DR TIEBI S A STz, &
7z, D-1 35 (Clostridium difficile A #3% @ DIT
D-1) BptEE DAY a4 U ® 137
TV —VEE® DS T NN EdH B LT
fhwie, PLAAIEH O 2% 69, RERECZ
KRR EOHERKBEZEZ SN0, SHf S X

1) BEmRRE EAR
2) BEBRRFE RER
3) BEmRERE RER

D-1 Btk & 72 5 %
HEHAEL, 20
FA & AR 2R L 72,

[773E]

20104F 1 H~ 2011 4£ 6 H £ CTIic D-1 lifE 2
7736 faz R, HERERE - AT 1 4 H
NS LT 7Bl & 2 o Be5HH - Befi
(WBC, Alb, TP, f&Y ¥ _ERf7e &) AL 7,
7o, WS %E D-1 g, 2P A viEe
R (10 HEL L) ORE(ERdihitiE & L7e,

[#ER]

HBEWRID- 1B S6 4 (B 194 4ok
17 4,) .D-1 katERE 41 4 (B 28 4 & 13 4)
BMI (F#), AR (CF¥). didAlofEA
WIEE 1 D-1 BB 17.25, 72.15 H, 7.19 H.
D-1 f&PERE 18.96, 52.79 H, 11 HT® 1. D-1
BattiE< 19 HO AR OIER 2 70 72,
FEREPE BT IImAE R E R iE A, D
PR, REMERO 5 O TSI L [RTA4R
1 EREREE]L
PUERIOREF T RRICRE RZE IR s Nz h -
7. [RZ14R2 #R MEROFEREIE].
KRG IR, REERIRACEE, DR &
L [RZ54R3 R REREK]
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PPI /" Hzblocker Z il L Tw» 2 & & 13, D-1
PattE 77.8% (28 44) D-1 E&1E#E 56.1% (23 44)
& BT RIS D3 o 7

WBC(1-4 ). # Y > SBREC (F-#) . CRP (1),

[(AZ4 K81 ERERKRE]

iEE B EE

18 A OD-1[ B
6 —mD-1fa R
14 ™
12

10
8

oN B~ o

RIERE BHEER ks3] DRE ERE
FEHY

[RZ1 K2 &R NEFOEREE]

R NAEFIDEFEE

EHRAERRERE D-15 14

REEIN OR=2> OB 3943 —EEEH

o=ya54F O=a—%/A> OFh3949)>
O AL ISRR L [BE U2 & O EVCM
oL EHRER osT

[RZ1R3 R RERRK]

D—1F21E

R RERE

D—1i51EE

58%

Abes

@(lﬂ-zl:“‘/srﬁ#‘u‘ﬂ%)
44%

[DEBRE OEMHIREE 06 |

AFREARTE

D-1 B 4 # 8956.15/ p L . 1385.3/ L. 5.35
mg/dL . D-1 B&IERE 6768.54/ 1 L . 1096.68/
L. 1.93mg/dL Tdh -7z,

WBC Tl D-1 R CHE 2> TE D, Y
v RER CRP & D-1 B TR < 2 > T % 93,
fAEDIESDE b RKED o7,

TP (F¥9). Alb (°F#) 1% D-1 BaERf 6.05 g/
dL . 2.84 g/dL . D-1 E&M:#f6.31 g/dL | 3.02 g/
dLTH -7,

FAHEEETH B Alb, TP 12 ES 5 % D-1 Bkt
TRWHEE o7,

Alb % 3.5 PDLEIEH 3.5 ~ 2.8 s siE®
2.8 ~ 2.1 PEEREGRERIE 2.1 K R E
ENFTTT B L,

D-1 BatesE (2. 18, 11, 54)

D-1 &tEfE (1, 11, 14, 104)

TH Y, D-1BHRED A, KEIRENEL 755
T3,

[ZR]
SRloFETIE, D-1 Btk L BEERE ik, i
AF OB G B E A S s d o 7,
ANNRRELFH - 777 <—8RIE, =
ELHE L TSRS o s, —ik 7 2 L%
T3, WMOMHEALBA SN, YETIE= 2 —F
nyRe 7V vy Ay O HEE, BIERE
DFNEIIAR DS, FHEERIE S E I FHE D D
HY FEEPIMBETH D, BEMEERDOI AT 7 7
7= LTB-77F<v—ER, HILNRLE,
720 NICBIERRER D WD, =a—F /8
YRRV I A Y BRI SBRIERL
HThs,

PPI, Heblocker fii FHIE, ABeA], 424515
(TP, Alb) THSAH S N7z, BRRITWHIHIZRDM,
AR DIES > (AR IR RNER R D U A
77778t LTMEINTLE299, Hig
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SR OB, ARSI DIER 1 X 2 o REH
KO, REARIREIZ RS 27 25E W 2
EWRB I NI, PLAERDORMIFEHIC X % FEEE
W R DFRE XA < IS T 225, OFE R
FIEDMHH, OERENV R 77 75— 5
CELIBAISNTORWAREMED D D, 5. EERl-
ARTAANICY AR 77785 —L L TORHEE
FMODLT7TA—FVRNETH L EEZHND,

[51RAxCHE]

1) BEA¥»EE  ERaERRENIGY =27 -
F£2% - pp.144-145 1 2008 &£

2) BREAFEF. RAIHEEIEF D : Clostridium
difficile B E TR ICH T 2 BEREAF D&
-Japanese journal of environmental infections
-25(5) 1 267-271 : 2010

3) S.Disl,J.A.Delaney et al. : Use of Gastric
Acid-Suppressive Agent and the Risk of
Community-Acquired Clostridium difficile -
Associated Disease*JAMA- 297 : 2989-2995 :
2005

4) A.Linsky, K.Gupta et al. : Proton pump
inhibitors and risk for recurrent Clostridium
difficile infection-Arch. Intern. Med-170 : 772-
778 : 2010
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DAL ARHEEf IR A ISR T 5
"QOL BRI, 2w 7-difh

AXEEE " FRikfEs
Il B

=EAE" BOmx" HOFE"
FHEZ? B EFY #EAR=’

(EE]
DAL TS O QOL IS E %2 5.2 %
bOL LT, WESCEDIEICL 2EERR. K
MR EDIFIFRHFBFRINL, AR
BEIE, Aok LT LR, 7 2T o T 2
LD EN D, SEITAEIZYBEHCE T2 TQOLH
M2 (9EH) ZfERL.2011 E9HD 5D 2 %
HE, 23 At REE AT A 30 A 2 LD T
K T7 v —riE#To 7%, QOL E kiR
PE LT, B - Wi, PHE, BRI E3d i
7o ADEMTIZ, DSABIHE T TH L ON%
P L O ED AR T IEE R A O IE b
Hote, MEITE T B DAAFEED LR ED
WIRES 0, PR T — AR OB DA, 5%
HEERET 2,

[¥—7—FK]
DIAAVAAEEE, QOL B ZE, STRpgE

[IZU&IC]

DAL IR ED QOLICHEL2 52 26D
& LT, REECIEYIEEIC X 2 A EFER, Ml
BEDIFIFRATITFEI N, HFERIE, (L
CERRTE LNEAT LRER Y 7 R T Tl T EDE E
N3, ZOEIH %, BAEREICE TS QOL D
i/ RS SN Tw 508, HEAKL % 1E
HER R b DB I TR D2,

SR Z DR TH BRN 2R T2 R T 5
7o TQOLEMIEy 21l L& ZT> 7, M

1) BEmRARE EER
2) B\EHEmE A
3) FEBRERBR 4 B

IZB U B DAL
D SRS O R
RPBERET — sRoEEo# L 3, SBOHEZ
WwET %,

[5i%]

M20114£9H 1 H~ 10 H 31 HDO 4k - Jitk
(W 2R Rt - W IRAREL - SEBH O ARG I
BEA S NIBAPREESE (304) (H
P EM L 7o, DAALERERTTH 3 HiZIC
QOLE[MZE (9MEHH) % HWIEH, &HH &
b QOL b B EBb s %2 1, &b
HutEbnsfizs e Lk, £, Bal
fili 1 ~ 3 DEFEZAT S DI ADNEE L E Z
=3,

BERCE H 1 T2 WALEEEIR O B4l = D,
MR DA M, %L PEERDLD . BRIEDFTE
i), I A DFFAM 7, WP PRI oD il &) I
R 3FAI 2, % H [ o fa A 38l 50 L 7.
A7 A4 FEEM (QOLERME)

@ TQOL E[%, AR ICHEM~7 >~ 7— b
=i
ORI

[#ERD]

A IR IL 55.5% TH > 7 (DAL EHENE
1% 54 4h 30 42 FE) .

AR ONFTUE T 18 4 -4 12 4 i
34 ~84%, FFH M 54, AMR24. H 54,
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KIG 144, BE1 4, 24, BiVZIR 1 4. PS:0-
204, 1 -84, 2 2% Thot,

DAL IR L O X v DY 2 72 oWERIZ,
EHEEY R 7B (High) @ 34, Hh&EY 2 78
(Mod) : 154, BEY 2 78 (Low) : 11 4. &
INEY Z 278 (Min) @ 14 THo714

[MRRICHB T DDAIEEEREL I X DfEEY X7
& & DWER]
[EERISHE T BN ALEEEL DAL ORI I DRIR]

TEut &1 LRERALT A BERAM

CDDP+VNR | BG-h#lED)
uuuuuu £

5—1+GDDP "

16 [ BCHEE)
B )
A,

ooc (] )

GEM RS

Weekly-PTX ]

-Fu ]

FEY AV (mg) —FU+LY *B

DoG HINR

AR FHGEHE S L EEChiL o *e
PR AF S 4EY

TQOLE Sy DMERIRA 6. aaHi 3 A

TolE (194) OfeeiFZz & Méﬁ%%ﬁ
FELTE, L - o3, PEE - BRI
2iFoni,

F7o, MY 27 2L OB - WO FEELR
& LT IMMEEER O FHE A 7 — )L 3 U D B
(841) »ZEIF oz,

Y AZRETIE, BFESIICY 7L ESY v bR
fER L Tz - W0 B 22 0o 72
B3, FPEERE - WREEY 2 7 BECHL - MEH2SHI L
TWIER (8 4) A TTIEIEEIL2H D, HE
R — )L HIRWHITH > 72,

PIEWITT XY X7 v 2 HHUBRICHH L
TWehoiz,

[fEnt) R0 & EDED - IRHDFEIFIRT]

(YR EDED - RO FEITIRR]
GHILRERDFMER 7 —ILILUTDEE:84)

kU2 R k4 s P EoEw RE(EL) BfE0EYE) /{i&(!\;&%&(m) Ll 3 HEY HERR
md g 6 1 & 3 o] G ATE Pl 1A T 1 TAIER
md w1 AR s | \ BL e ATEteyims 3 THIER

9 Bl B DL 3 - | Bl eATOFI0d s R

d W0 A 3 | G ATH Py il |7 L,

d Bl 80K 1 BB |BLearaffing 2 B
mod A H HL | | R e 25 O Fha a4 i
o Bl g1 B 3 Bl AL / 1, 5 T
oo TR i I G AT ey 10

1__THEEHDY
GIEHTSHRAR. A7 ILEAU 1), 21327 - LT

OEEVRIETIE. 2EHICTILEAUEFERL T =f=6HH
Bl RO BB EH ST,

OhEE-BEYRIHTEL EHAHRLTHESNN LD
8&THY. HERT—ILHELMER EoT=,

& LRESEFISEEEB LA H o=,

SHABENREGTIET I Y A4V %20 B LUIKRICERBAEE
WiEhotz,

SEOFBTECHBEERE HhiicEH LFART 2
fTo775, Btz A N Lo, AT7A4 K%
WA (BRI & Hb o BEE:) .

(10

FQOL B3y I T 7o Bl ~D 7
br— R S 1S, M BE T 5% >
et SO SEERIC & 5 WAL < b
EATERE L TR N,

(R3]
< FEG 1 SCRPERE 2 28T LD - MR 23,
A AV FoREME L day 2707 X5 —
Z EFCHHT 2 2 L oEEM 2K L 7234,
TTi% e BENEE  stagelll G C¥dk:dayl
GEM (¥ = &¥-® ) day2 CDDP (v
ATT7Fv®)

(f ) 2 7 tHigh) {8 L T\ 7 il 17l
Dayl-2 77 =% tu>v® 3mg, 7¥H%—F®
3.3mg
1 7 —)VHEMEEELEEDELOEL, 2 7 —

NVHIZ, AT 7F @ fHICHI) day 2 &

DAXYF®DiEMZ FIREARE L, A%<

KT, 37 —NHIEA XY F®QJ7% L TR,

day 3 ICEBERNIRS B, day 4127 %4 — b

MzRE LKL, ZOREMNMRIYE L a5 E

AR & e o7z,
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CTEFI2 cHEEa Y P o — iz kD EH A2,

BHEH S DMERIZRT U CTORNLIED D > 727D
oo, FEERbMEcERLI LITk D, 1k
SAIIATEE DWEIH: DRI D 72 03> T S,

- 725% Ve FEAREE  stageIV DOC

(ZXVT7—1®) ¥k
() 2 7t Low) flifl L T\ 7 il k5

dayl. Y« X)a—F®125mg, 77 =+

Fey® 3mg, 7¥H—F ®1.65mg

1 77—V HFENi#% ., TQOL &2 s D PEEIE H (2
—=v 1) (ZCEERN & sz A,

v 7 3y ®(330) 2%Ex 2 CTHRAT, Abt
R, WHAL v 7 A F® 2RS0T iR
Zipofe T8 2 BEHL RIEH S 3RS % X 9 Ed
L7z, 27 —)VHIZ, AR AALEREE O
H2» 6 R230 kv /394 F®28H 1 §EIRA
T2 E)FHWL 72, TQOLERMN s DOFHEEH®K
#H (A7 = 3), AN THIX DTV L
IFHEDHY,

- fEGI 3 : TQOL B[Sy % M T L TH 78
T E R WEIERTES, B OFHli & LTI
WEETIZ 2023, ASAALIR L2 kT % 7
DT, BHEMPLETH 5 LKL 7 $:l,
-64% WME ERE. ZFRMRE (Stage IV)
APHIE ¢ 1R
mFOLFOX6+Pmab 9 2— 2 H #5dic kB
HH, FilizA8e 3, TS-1 Bhgek (HERpED)
A,
2RI, WO T RIE R & B8\ B REZ
2L, AP & W,
FQOLH[M% s DADIEHH (A7 —15),
HiElo#e (R7r—n4),
BEOHCDI & L CTIZE 1372058, TS 1 H#
AR A~ZE I & 2> 22l JE DR DAL 23 % -
72

[ER]

DAL BT E O QOL 2 B s ¢ 2 ¥
BRI RE L 32BNk,

1 DHEIEEL - T, &5 2 HHMRKED 7 X
YA UERMBHL TR I DS, EBIEMEL -
WA DGBSR3 TH 57 2 EWRB I N rz,
SHIIBFHDERL, T AV Vv EEIEIC
T2 2 oo ns,

2OHIPHET, BEHSOREN LK H
293, 5-HT3 fifisk 7 £ Xk 2 HEHRIIHE
L T2 REEDS R S 7z, fHIBIC X > TR
AMRPHELHB T 2HED H D S Mk 2 Pk
TR OHEREIETH %,

3OHDOBREIL, PAEFD QOL%Z TiT 3%
EWVWIHIIEDDH 5, Lo LZORIGE L THENL
INTHDIFR, SKiE, BRIEEZERT 5 72
DO TRERH L T BEDH 3,

Bt D DY AL DO LREE O R £ LT
FHIHSE AT A B 74 v ZIEHL T Z
EDEETH D, o, DABZFITKL TERA
Gy TBNAATESLZ EF, FTQOLEMZE, 2%
AL THEEML ORERZHRE L, BHEATF IR
Z25&)77u—F LT 2 ETH B,

234 EE D QOL % fkfiic > 2 & k)T
HHDT, RIIRNCHE 2 25AEH % M T %~
DI, FHD o E5 - PEHE - BREL & Ao
JBEfTo T DEND B, Fo, BEDIMEGLN
ICIEREITZ 5 X ). B 7% 5 38
N 7 7 ERBINE BRI TH %,

ST o 7, DAL AR TR
HTH DM, % DG AIRRE R M & R 3
ZROES Lo, L L, Eitko 7 v r—
MERP LRI TV S K 51258 TQOLE R
2y RO L CHE T 285410, Bl 5
HHR ERROBEZER L 72, F7-, BRZHFA
B HIL o 1 BED R o 7o h3, DRAALERREN
FTHRE D AR TR IHRER LUk
ERH DIERPALE A EHMBT 2 H ARk
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[N

ST BRI Z Ko A TH o722 Lo
5, OEODHBHZWRE LS Lo T, RE
FHEDETE 2D TR AR 2,
B & BRI T~ O 21T EFD QOL
2RO EVRYITH B, SBRIIERDEM T —
LCHE L THEFEDO AT SR SREZ TR L.,
A7 7 LY ATHE T2 LT, flcDREE
ERLT2 R A Y P RMEL T E R0,

(HBHR)
[#8#X])
KHIAETETF—L> | <BRTTF—L>
BABRBEEES ) &
EREm - B
- 1] £
& HERET
FEHI B Rk ey
-t 5 MSW
BABRBRREEEN ) W%

BAALEBEEREITEE RS AEERBLT TEKORRPLUN
BERBDERPARBEEHIRTEFOD AL,

BE 2T RLTEREZITEL, hT7L > ATHRE

51 ARk

1) SIOZ. RFER. TERTEB . BAK
VEREICRITS QOLAER - HiER 28 (8)
-1140-1144 1 1993

2) BRETEH : Carboplatin L FEERFIC
BITBBLO - BHEOFEIRICET 2EEHE - EE
L2 E% -40 (3) -355-359: 2013

3) Miyashita M, Yasuda M, Baba R, lwase S,
Teramoto R, Nakagawa K, Kizawa Y, Shima Y. :
Inter-rater reliability of proxy simple symptom
assessment scale between physician and
nurse: A hospital-based palliative care team
setting. -Eur J Cancer Care. 19-124-30 : 2010

4) BRELRFR | TR EIEERAAA RS
>y 12010 F

5) MR QBRMTIR MNALPREEED
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&Al#R, ARF—X7—%-25 (10) -58-61:
2004

6) BATR—K RAFHEIETVR)  FAidD'A
AlOBIER "BRRk - B, BB EDQOLZT
¥% - 1 12007

¥ TRRE, | 8 42 BIEANREEEFIMSFIMTARIC
TIRRY —THE
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ZNAY w7 1 SHDOMNEDG

RATCERZ L

mEmERRE  FAEIR

mRETF EKE— WIIRATF

(£E]

WBETIE 2005 4E12 Nutrition Support Team (B4
I NST) 23E#EZBAtR L 72, NST =2 — A2
7% L ORBFEEB ORI, R E L EAT 256
I T3, —J7, RGBT L TIRORM
2 (DUF PPN) 2 RHNCHKGE L Ty 2REHI 46
PIRBERII 2 2 WIERI D % < BYNICEB I N
TWVW5DPAHTH -7,

rPDEMRSEEE (DUT TPN) e B LTk %z E
WA 2REHEM L CTw 720, 2011 4E 1
~ 6 HE TOPEMICAT SN - BEDFEEL
L7, MBRIC BT 2005 ORI FRR 225 B
IZOWT, BIOSROFEZHRET 5,

[¥—7—K]
NST BHREE ZAAHUvo® FRisEREE

[IZUsIC]

BRI E#E 2356, IR EL 5 2 TPN 3
BAINDr =R kv, B4, B
2 7 OBYSEDFATER T 5 £ &bz, TPN
AT 1< B U 72 A3 oA DHEDFEE BN A 5 dh
P23 H 5, 2 OT b EMBEC TR R 13 %
COHEDRDH Y, HEEBLPTOLAIMETIZ %
Wip k&2,

LA, BRI EE OAR 8L 2 BRI I fEH 3 2 il
DML T 270, G LoGOHE & o
Do HIRERT o, ZORME, FIRAEERE
LLTAATE LI LZ2HET2 (K1),

[FL®HIZ ) X1
TPNAEITICEEEL -3 LD & BHiE

1088 : SME, SRBEMES ~HEE, BMmE. B
(AF#EEEHE . overfeeding syndrome)

273/ BRE . 57 U EZ7ME. SBUNIMIE.
mig7 3/ S LOEE

BAEERH - WEBHERZE. BT

4.ks - BREERBES  BK. DFL2. EY VmiE.
R#E7> F—2 R

EREERIVRZE : BICE2IUBIRZSE

CEBMEBTHARZTE : BHICEMRZTE. ELURZAE.
FRZIE. ¥ HBEE

7. 704 . FAEEES. FAREHAS o#. BRE. BOS5%

2

[753£]

2011 -1 ~6 HE COFERICINVAY v 7 ®
1 ST S L7zl 165 il oo N, fiE FH I
D3 7 HYL L Tdh - i cOEEET SR (I
Al fFln, BMIL JEREREHER) . @ TPN BRI RT O 5%
BRGRE, OEANRBRICB 2RI ALY —&
(kcal), FEE =2V X =, FEOBGHE, I

% ER O, M EO L 2B A E
FEL 72,
[#ER]

WGYEGIE 54 B TH - 72,
OEREEHOMRIE, TR 5 234 - & 31 4.
i 57 — 101 % (F¥9 79.8 1% ). BMI @ 12.1
—30.9 (F¥18.1), HEREEERE « B 28%.
it 25%, BERE 17% Tk 2 /3% 5o
Tz,

(2 TPN BHIAHT O H #4548 12, PPN O A3

— 187 —



BEBEFBRE F8 20124 VOL25 (BEE275)

61%. FIRICEE LR E (RO &) frH A
28%. FEBEDADI6% L) FERT, FHIREED
ADEERD 2/3 T3, £, ABik TPN
BAETOWIMITIE 2 HBIN 10%, 6 HEAN 21%.
14 HBAN 25%, 30 HEAN 29%., Z#ibl E 15% &
20 PBoE < DERIT 2 MM ERGE L T2 6
HBALTWAEHRE -7 (K2),

=] . L Ry < i 2
R IPNBIARI DRSS R

FRETOLM 79178

16
14
12
10

6
4
oppN OPPN+EO  TPPN+EN E
OTPN+#E0  OEN =0 0
CEXY A8 @ H\& ’,3°$ 3\‘3’

3

@ TPN BHIERT DR T 2L ¥ —&Z, 400kcal 12
i 72 72 IR A3 61%, 400kcal B A% 39% & 75 >
7= (F#9 427kcal), TPN B O T 2L ¥ —
7 1% 500kcal & 19%. 600kcal &5 35%., 700kcal
& 23%, 800kcal DL |:A323% (P-4 720kcal) T,
TPN % BRI 2L X —Rd 2L < v
%, L2 L. TPNBla#go®IEH oY) — 2k ¥
ZFRRZRET 5 £, 50%LLF OREFIF ED
11%& 1 . 80%IZiifi 7= 7 WEEBNZ A D 63% & 2
/3K &, TPN 2B AL THRIRILF —
HOMEWI EERLTWS (K3),

LR S =3
T IPNBIRRTR ORI ALY —8

N
R BAYARTF19427kcal F’ﬁy’ﬁ‘&@ﬁﬂﬁ
o BIREFH720kcal
5% 67

///////// B~50 ©~0 0O~70 O~80

BIXLE—F 0~90 ®~(00 ®{01LlE OFB]

O BfaHT m BgA#

4

T L X — 1T 2 B = % L X — Hld,
TPN FAIGHTTIE 7 £ / 2% & £ 72 WHEFHE 100% D
KEBIHS 33%d D . BHEICHAEL 72 T 2L ¥ — 5
o TV BHER E 2572, TPN BlA#E T Y
# ¢ 85% LA DIEFI 3tk D 78% % i, TPN
ZHIHBL COHED HO A TS E WA D,

I X R BB 2 ApF L 20t b iR
BN Tl O £G5S 4 mg/kg/ ST, RET T
U 5mg/kg/ ST N IS T 240835 5, TPN
PREATT I ) 1.46mg/kg/ 47, TPN BAiGH D V-
1: 2.52mg/kg/ 57 TH D, P L L TI3EERZT
M 2fERE o7, Lo L TPN ZBhT22 & T
WEXA A Ol E =D, EHREPHE S Z L
THMEZSIZRHILPT R0 5 (K4),

e s
T TPNERRI RO BE DR 5 EE
B ERTT1. 46mg/Kg/s

# 5% T2, 5me/Ke/s
30

25

10
5
0 1

~1 1~2 2~3 3~4 4~5 mg/Kg/s

5

SIFE L 72 54 Blo N, FFHERERE T O k2
iR D LR CHA L 72, TPN 28 A%, IFiEE
BEEdH H 19 6, FFHRERE S 72 L 35 4 & IF I
ERH35% TRD bk, HHEEREDHD - &
L D 2 BECIR IR CRERE & © O%iEpl, TPN
iR £ coWI, BRIAHT OSSR, Mok G
R EWCRERBEBEOEEASN Do, RS
HH 194z >vT TPN BB 0 IS L5 %
TOWH, ZORETORI LI —HZHAL
7. TPN Bl 2 ERILANIC 63%23HFER A%
L%z (16 H), £, L ¥—HIC
WBRELRHENH D, HIAEAZ R (F
831.2kcal), HFEEZE ERRHICHA L T 28R o
78%73NA4 A1) v 7 ®RF, 7)LAhY v 7 ® 25 .
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35 Th o7, MIEREFRER OO 5% T
ZHICHHA L 72, HEORGHE 5 mg/kg/ 7% L]
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