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FIGURE 2. Relationship between CRT and Wexner score. Wexner
score comparison at 12 months after stoma closure between the
CRT and control groups resulted in median values of 8.0 and 5.0 (P =
.018 by Mann-Whitney U test). CRT = chemoradiotherapy.

DISCUSSION

The results of the study showed that preoperative CRT had
a negative effect on anal function regardless of the surgical
method. This suggests that it is important to examine neu-
ral degeneration around the internal sphincter muscle for
prediction of anal dysfunction. Many cases were of patho-
logical stages I and II because of downstaging by CRT, but
total ISR was performed in some of these cases. This ap-
proach was used because we were unable to judge the po-
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FIGURE 3. Association between the degeneration score and
Wexner score. The correlation between the original score (range,
0-7) and the Wexner score was investigated. Correlation was
significant with P = .003 and a correlation coefficient of r = 0.477 by
Spearman analysis.
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sition of the tumor edge on the anal side before preopera-
tive CRT, which prevented maintenance of a clear distal
margin. However, this had no influence on the analysis of
the Wexner score because the comparison of this score
with anal dysfunction was performed only within the CRT
group. Moreover, of the factors investigated, preoperative
CRT had the greatest effect on anal dysfunction after ISR,
and total ISR was more strongly associated with anal dys-
function than either subtotal or partial ISR. Therefore, a
negative effect of preoperative CRT on anal function was
found regardless of the extent of internal sphincter muscle
preservation.'

The cause of the negative effect of conventionally frac-
tionated CRT on anorectal function is still unclear. Lim et
al'” suggested that poor anorectal function after preoper-
ative CRT was due to damage to the pudendal nerve, and
rectal function may also be worsened by radiation-induced
proctitis and reduced rectal compliance.'®'” Moreover,
anal sphincter dysfunction may be caused by direct radia-
tion injury to the internal anal sphincter muscles.'® Our
results showed a significantly higher incidence of neural
degeneration and fibrosis in the CRT group. In this study,
we did not include cases treated with radiation therapy
only. However, in another series, we found that treatment
with radiation alone caused tissue degeneration, including
neural degeneration similar to that caused by CRT. We also
evaluated another 8 patients with colorectal cancer who
received preoperative folinic acid/fluorouracil/oxiliplatin
(FOLFOX) treatment. The incidence of neural degenera-
tion was significantly higher in the CRT group than in the
FOLFOX cases. There were no differences in any items of
neural degeneration between the FOLFOX cases and con-
trol groups, suggesting that radiation may exert a critical
damage on tissue damage. In the pathological evaluation,
patients treated with preoperative chemotherapy alone
had no neural degeneration, with results similar to those in
the control group. These results suggest that radiation
plays a critical role in tissue damage.

The tissue and nerves were evaluated in surgical tissue
specimens, but these specimens and the left internal and
external sphincter muscles were similarly affected by CRT,
which suggests that the histological changes in the analyzed
specimens were also present in the body. The nerve exam-
ined in the study is an autonomic nerve that is distributed
longitudinally in the intestine and innervates the internal
sphincter muscle. After surgery, the somatic and pudendal
nerves are involved in anal function and mainly innervate
the external sphincter muscle of the anus. Although their
origins are different, examination of these 2 nerves may be
appropriate for assessment of neural degeneration, be-
cause neuronal failure of these nerves may cause anal dys-
function. In this study we evaluated tissue degeneration in
the neural range affected by CRT, including the sphincter
muscle, and these results are important for prediction of
anal function after surgery.
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In the CRT group, surgery was performed within 2 to
3 weeks after completion of preoperative CRT, and the
investigated histological changes occurred during this pe-
riod. Anal function improved with the postoperative
course in some cases, suggesting that nerves and tissue in-
cluding muscle can regenerate and result in improved anal
function. However, an investigation of anal function after
ISR in patients who underwent surgery at our hospital sug-
gested that functional recovery cannot be expected in cases
with unfavorable function at 6 to 12 months after sur-
gery.'> Because CRT-induced early-phase tissue degen-
eration is associated with anal function at 12 months
after surgery (as found in this study), tissue degenera-
tion early after CRT may have a long-term effect on anal
function.

Various factors may exert an influence on anal func-
tion, and this makes it difficult to piedict postoperative
anal function before surgery. However, the results of
this study showed a significant correlation between the
degeneration score defined in the study and the Wexner
score in the Spearman analysis. Furthermore, there was
no significant relationship between each histological
finding and Wexner score, and no significant associa-
tion between each item for evaluation of neural degen-
eration and Wexner score in multivariate regression.
These results suggest that tissue degeneration should be
evaluated by examining various items, rather than based
on only a single item, because neural degeneration associ-
ated with anal dysfunction may be reflected by several crit-
ical items. A further study is needed to identify these im-
portant items.

Postoperative maintenance of anal function is impor-
tant after ISR and further research is necessary to develop a
compensatory treatment for maintenance of function (for
example, reconstruction of functional muscles) for CRT
cases with functional failure. Simultaneous management
of therapeutic benefit and anal function is required follow-
ing ISR, and we intend to examine approaches to mainte-
nance of the therapeutic benefit of preoperative CRT in a
future study. For example, preoperative chemotherapy
alone may be appropriate based on the improvement of
colorectal cancer observed with this approach.
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The role of the first assistant in laparoscopic anterior resection for patients with rectal cancer

Yuji NISHIZAW A, Masaaki ITO, Yusuke NISHIZAWA,
Akihiro KOBAYASHI, Masanori SUGITO, Norio SAITO

Colorectal and Pelvic Surgery Division,
Department of Surgical Oncology National Cancer Center Hospital East

Background and objective : In laparoscopic anterior resection, the operative field can be smoothly secured
when the roles of the surgeon and first assistant are clearly defined. Definition of these roles contributes to the
training of surgeons for laparoscopic surgery. We define the important points required to secure the surgical
field in individual exfoliation areas, with a focus on the role of the first assistant. Method : For each exfoliation
area, surgery is performed through the following 7 steps: @ interior approach, & upward exfoliation, @ poste-
rior wall exfoliation, @ anterior wall exfoliation, ® right wall exfoliation, & left wall exfoliation, and @
treatment/anastomosis of the mesentery. Conclusion : The operation time tends to be shortened when the pro-
ficiency of the first assistant is high. In laparoscopic surgery for rectal cancer, it is important for the surgeon and
first assistant to have a common purpose and to ensure a uniform surgical field to facilitate good surgical tech-
niques.
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Abstract

Background  The use of a self-expandable metallic stent
(SEMS) has emerged as an alternative treatment option for
malignant colorectal obstruction. Although the technical
success rate of SEMS has been widely reported, ontcome
data are limited.

Methods This retrospective study evaluated the short- and
long-term outcomes of colorectal SEMS for malignant and
benign disease in patients who underwent SEMS at a single
center.

Results  One surgeon inserted all stents under endoscopic
and fluoroscopic guidance; 141 SEMS procedures were
performed in 133 patients (82 males, mean age 69 years).
The SEMS procedure was undertaken for: palliation of
malignant obstruction in 30 patients (36 cases), and the
technical success rate was 94%; a bridge to surgery for
colorectal cancers in 98 patients/cases, and the technical
success rate was 91%; benign stricture in 5 patients (7
cases), and the technical success rate was 100%. Due to
anatomical differences, the success rate was lower at the
cecum, descending colon, and sigmoid than in the recto-
sigmoid and rectum. In 11 cases of technical failures, the
failures were due to technical problems in 9 cases (82%)
and due to the state of the stricture in 2 cases (18%).
Procedure-related complications occurred in 6 patients
(4%): perforation in 3 and migration in 3. All perforation
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cases and one migration case underwent emergency sur-
gery. There was no mortality. In the bridge to surgery
group, postoperative complications were much lower in the
clinical success cases (6%) than in the failure group (36%).
In the palliation treatment group, long-term SEMS migra-
tion occurred in 4 patients (14%), and re-obstruction
occurred in 5 patients (18%); the mean insertion period was
201 (zange: 10-576) days.

Conclusions Colorectal SEMS had feasible short and
long-term results and low morbidity, making it a viable
option for various types of colorectal obstruction with
careful attention to the indications.

Keywords Colorectal obstruction - Stent - Self-
expandable metallic stent (SEMS) - Bridge to surgery

The use of a self-expandable metallic stent (SEMS) has
emerged as an alternative treatment option for patients with
malignant colorectal obstruction [1-7]. Colorectal SEMS
decompression has several benefits in the setting of meta-
static or unresectable disease, including the potential
avoidance of a diverting stoma, lower morbidity, lower
mortality, shorter hospitalization, earlier administration of
chemotherapy, and decreased medical costs [8-10].
Recently, the placement of colonic SEMS as a bridge to
surgery has been advocated in patients with potentially
resectable colorectal cancer [10-13]. Furthermore, the role
of endoscopic SEMS in benign conditions, such as radia-
tion- or inflammation-induced stricture, colovaginal fistula,
and postoperative anastomotic stenosis, has been investi-
gated with varying degrees of success [14-20]. The pur-
pose of this study was to review the results of our use of
endoscopic SEMS in patients with malignant and benign
conditions of the colon and rectum.

—184—



Surg Bndosc (2011) 25:1748-1752

1749

Patients and methods

Institutional Review Board approval was obtained before
the study was carried out. A retrospective review was
conducted of all patients who underwent a SEMS place-
ment for colorectal stricture between 1993 and 2010 at
Toho University Chashi Medical Center, Tokyo, Japan. All
SEMS procedures were performed by the same board-
certified colorectal surgeon proficient in therapeutic
endoscopy. Data analyzed included patient demographics,
past medical history, type and location of pathology, reason
for intervention, intent of intervention (definitive versus
bridge to surgery), type of stent, and outcome measures
such as technical- success rate, procedure-related compli-
cations, stent migration rate, rate of endoscopic reinter-
vention, and subsequent operative intervention.

Technique and postprocedure care

A preprocedural water-soluble contrast-agent (gastrograf-
fin) enema was routinely given to assess the location,
apatomy, and characteristics of the pathology, such as
length and degree of stricture and presence or absence of
fistula. Bowel preparation and intravenous antibiotics were
individualized based on the clinical presentation and
degree of obstruction. Informed consent for endoscopic
SEMS was obtained from all patients with possible emer-
gency operative intervention. All procedures were per-
formed in the radiology room under fluoroscopic and
endoscopic guidance, with or without intravenous sedation.
A flexible colonoscope (Olympus, Tokyo, Japan) was used
for all cases. Access across the lesion was established
using a guidewire (Radifocus™ plastic-coated guidewire,
Terumo, Tokyo, Japan, or Jagwire™ or Amplatz Super
stiff wire, Boston Scientific, Natick, MA, USA). Balloon
dilation was not routinely performed. The choice of which
SEMS to use (with respect to length, diameter, wire-guided
versus through the scope) was tailored according to the
characteristics of the stricture. Four different types of
SEMS were deployed during the study period: Z-stent™
(Wilson-Cook Medical, Winston-Salem, NC, USA),
esophageal Ultraflex ™ (Boston Scientific), colonic
Wallstent™ (Boston Scientific), and Niti-S enteral colonic
stent (Tae Woong Medical, Gyeonggi-do, Korea). All
SEMSs were bare (noncovered), with a diameter of
18-22 mm. Esophageal stents were used in the study
because of the lack of availability of colonic stents in
Japan, and all colonic stents were imported personally. All
patients were observed in the recovery unit for 1-3 h and
then transferred to the ward. A full liquid diet was resumed
within 2-4 days after the procedure in patients who
underwent the procedure successfully, and the diet was
advanced as tolerated. Patients were instructed to avoid

constipation and to take laxatives such as Milk of Magnesia
on an as-needed basis. Postprocedural plain abdominal
radiographs were obtained selectively. When stent migra-
tion was suspected, a plain abdominal X-ray was per-
formed to confirm the diagnosis. Endoscopic or
fluoroscopic surveillance of the SEMS was performed in
the majority of patients at intervals of 3-6 months.

Results

A total of 141 SEMS procedures were performed in 133
patients during the study period. There were 82 males
(62%) and 51 females (38%), with a mean age of 69 years
(median = 70 years, range = 37-94 years). All patients
were inpatients. The intent of the procedure was definitive
treatment in 35 patients (26%) [43 cases (30%)] and bridge
to surgery in 98 patients (74%) [98 cases (70%)]. The
stricture was malignant in 134 cases (95%) and benign in 7
(5%). Table 1 summarizes the etiology of the strictures and
the technical success rate for each. The SEMS procedure was
undertaken for palliation of malignant obstruction in 30
patients (36 cases), with a technical success rate of 94%;
bridge to surgery for colorectal cancers in 98 patients/cases,
with a technical success rate of 91%; and benign stricture
in 5 patients (7 cases), with a technical success rate of
100% (2 cases of ischemic colitis in 1 patient and 7 cases
of postoperative anastomotic stenosis in 6 patients).

Table 2 summarizes the location of pathology and the
corresponding technical success rate. The most common
location of pathology was the sigmoid (44%), followed by
rectosigmoid (23%), upper rectum (15%), descending
colon (10%), transverse colon (6%), cecum (1%), and
lower rectum (1%). The technical success rate was lower at
the cecum (50%), descending colon (86%), and sigmoid
(90%) than at the rectosigmoid (97%) and rectum
(95-100%). The lower technical success rates in the cecum
and around the SD junction were due to the poor field of

Table 1 Etiology and technical success rate for malignant and
benign strictures

Success/try Technical success
cases rate (%)
Malignant
Palliative 34/36 94
Bridge to surgery 89/98 91
Benign
Ischemic colitis 2/2 100
Postoperative anastomotic 5/5 100
stenosis
Total 130/141 92
@ Springer
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Table 2 Location of pathology and techmical success rate

Table 3 Clinical outcome of “bridge to surgery” cases (N = 98)

Success/try Technical success

cases rate (%)
Cecum 12 50
Ascending 0/0
Transverse 9/9 100
Descending 12/14 86
Sigmoid 56/62 90
Rectosigmoid 31/32 97
Upper rectum 20/21 95
Lower rectum 11 100
Total

130/141 92

vision with an endoscope. Endoscopic balloon dilation of
the stricture was performed in only one patient.

Nine of the 11 technical failures (82%) were due to
technical problems: inability of the guidewire to traverse
the stricture in four, perforation of the distal side of the
stricture by the guidewire in one, inability to advance the
stent delivery device in 1, perforation with the delivery
device in one, tumor perforation by the SEMS the day
following the procedure in one, and SEMS migration in
one. In the other two cases (18%), the failures were due to
the state of the stricture: multiple strictures and fistula
formation to the small intestine.

Successful stent deployment but persistent pseudo-
obstructions were found in two cases in the bridge-to-sur-
gery group. One patient had a mass of packed hard feces
and one had decreased bowel peristalsis due to Parkinson’s
disease. Clinical success was achieved in 128 (91%) of 141
cases.

Procedure-related complications were observed in six
patients (4%): perforation in three and stent migration in
three. All perforation cases and one migration case
underwent emergency surgery. Two migrations were saved
with additional SEMS delivery. There was no mortality.

All patients in the bridge-to-surgery subgroup under-
went subsequent surgical intervention (Table 3). All clin-
ical success cases, 87 patients, underwent elective surgery
with mechanical preparation. The mean preoperative per-
iod after SEMS delivery was 7.7 days (range = 3-27
days). The stoma creation rate was 10% in this group, and
the operative complication rate was 5.7%. All clinical
failure cases, 11 cases, underwent emergency surgery; in 8
cases (73%), a stoma was created.

The most common reason for palliative treatment was
unresectable distant metastases with primary colorectal
cancer in 14 cases (47%), followed by advanced age in 7
(23%), unresectable recurrent colorectal cancer in 6 (20%),
and other organ cancers invading the colorectum in 3
(10%). Figure 1 depicts the long-term outcome of patients
who were treated with SEMS for palliation.

@ Springer

Technical success rate 89/98 cases (91%)

Clinical success (release of 87/98 (89%)

obstruction)
Preoperative period after 7.7 & 4.4 days (mean & SD,
SEMS delivery range = 3-27 days)

Stoma creation
Clinical success
Clinical failure

Postoperative complication
(success cases)

9/87 (10%)
8/11 (73%)
5/87 (6%)

Wound infection
Intra-abdominal abscess
SBO

Anastomotic Leakage
Mortality

Postoperative complication
(failure cases)

[« S

4711 (36%)

Wound infection 2
Intra-abdominal abscess 1
SBO 1
Pneumonia 1
Mortality (pneumonia) 1/11 (9%)

During a mean follow-up of 8 months, stent migration
occurred in four patients (14%) and reobstruction occurred
in five patients (18%) (Fig. 1). Endoscopic reintervention,
stent in stent, was undertaken in six patients (21%): two for
stent migration and four for tumor overgrowth/ingrowth.
The long-term operative intervention rate was 7% (2 patients
for stent migration). The mean insertion period was
201 days (median = 152 days, range = 10-576 days).

The benign group comprised one patient with ischemic
colitis and four patients with postoperative anastomotic
stenosis. Reobstruction occurred in two patients (40%)

I 1
Success Failure
28 (93%) 2 (7%)

I
Emergency opetation
Stoma creation/ Hlleocecotomy

Migration
4 Overgrowth | Ingrowth || Fecal pack obstruction
1 3 1
Stent in stent
2 6
T Washout by endoscopy i
Re-ingrowth
1
Operation

2 Anterior resection/ Hartmann

Heat probe I

Fig. 1 Shori-term and long-term outcomes of patients with SEMS for
palliation
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after SEMS removal with endoscopy; endoscopic reinter-
vention, stent in stent, was undertaken.

Discussion

Endoscopic SEMS endoprostheses have been clinically
applied later for colorectal diseases than for other lesions.
Recently, SEMS has been used as palliative treatment for
strictures caused by malignant diseases in patients with
incurable stages or advanced age, or as a “bridge to sur-
gery” for obstructive colorectal cancers, and good clinical
results have been increasingly reported [1-15]. As mini-
mally invasive interventions continue to evolve and gain
wider acceptance, colonic SEMS will play an increasing
role in the treatment of colonic obstruction. Since the
1990 s there have been numerous studies that have
explored the role and documented the utility of endoscopic
SEMS to relieve metastatic and incurable large-bowel
obstruction [1-9]. More recently, the advantages of pre-
operative SEMS placement, as a bridge to surgery, have
been demonsirated in patients presenting with obstructing
but resectable malignancy, converfing an emergency
operation to an elective one [10-13]. Potential benefits of
SEMS under such circumstances include lower morbidity
and mortality and avoidance of fecal diversion in a higher
proportion of patients. In the present study, SEMS was
technically successful in the majority of patients who
needed it as a bridge to surgery, palliative treatment, and
benign stricture treatment. There were 11 technical failures
in which a major problem was the guidewire passing
through the stricture. Advanced endoscopes, better guide-
wire kits, and advanced techniques are needed. Difficult
regions for SEMS delivery were the cecum and SD junc-
tion. Around that area of the colon it was difficult to get a
good front view due to the particular anatomical charac-
teristics. Improvement of EMS devices could increase the
success rate of insertion around the SD junction, but the
placement of stents in the cecum will remain relatively
difficult because of the very special anatomy.

In the bridge-to-surgery group, clinically successful
cases had fewer postoperative complications (6%) com-
pared to the failure group (36%). This is the same as
had been previously observed by us and other groups
[13, 21, 22].

Over the long term, all patients who underwent pallia-
tive treatment for malignant stricture avoided surgical
intervention with diversion, except two patients who had
stent migration laparotomy. The remaining four patients
who had tumor overgrowth/ingrowth and two patients with
stent migration were successfully treated with reinterven-
tion, stent in stent, endoscopically. Although the role of
SEMS has been more limited in the setting of benign

disease, there is an increasing interest in exploring the
effectiveness and durability of endoluminal SEMS for
conditions such as radiation- or inflammation-induced
stricture, colovaginal fistula, and postoperative anastomotic
stenosis; their use in these circumstances have been
investigated with varying degrees of success [14-20]. In
the present study, five patients underwent SEMS proce-
dures for benign conditions. Technical success in the
benign subgroup was similar to that in the malignant cases.
However, because of reports of high perforation and
migration rates and a lack of long-term outcome results,
careful attention is needed before adoption of this tech-
nique [20, 23].
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Abstract

Purpose. A total of 7345 cases of digestive organ surgery
were investigated over the course of 20 years.
Methods. Owing to the increasing incidence of methicillin-
resistant Staphylococcus aureus (MRSA) infections, we
classified our countermeasures into periods A. (September
1987 to February 1990), B (March 1990 to February 1997),
C (March 1997 to Febrnary 1999), D (March 1999 to
October 2004), and E (November 2004 to August 2007),
and compared the number of infections during these
periods. In period B, cefazolin and cefotiam were admin-
istered as prophylaxes. The treatment continued for 4 days,
including the day of surgery. The patients undergoing
endotracheal intubation or tracheotomy were managed
with nonscreening pre-emptive isolation and cohorting
(NSPEI&C), regardless of whether MRSA was present.
However, NSPEI&C was halted in period C, but it was
thereafter implemented again, and prophylactic antibiotics
were administered only on the day of surgery during
period D.In period E, prophylactic antibiotics were admin-
istered for 3 days.

Results. In period A, MRSA was contracted in 4.1%
(34/833) of patients. In period B, the MRSA isolation
rate decreased to 0.3% (8/2722). In period C, the MRSA
isolation rate increased to 3.4% (23/681). In period D,
the MRSA isolation rate fell to 2.2% (40/1807). In
period E, MRSA isolation cases significantly decreased
to 0.4% (5/1302; P < 0.002 vs period D).

Conclusion. The comprehensive management, selection
of prophylactic antibiotics, and NSPEI&C were all con-
sidered to be effective.

Key words Surgical site infection - Methicillin-resistant
Staphylococcus aureus - Ventilator-associated pneumo-
nia - Isolation & Cohorting
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Introduction

We previously reported that the number of cases of
methicillin-resistant Staphylococcus aureus (MRSA)
isolated from the site of postoperative infection after
surgery decreased from 4.1% (34/833) to 0.3% (3/2073)
for all cases of digestive tract surgeries, and we were
able to maintain this low rate of MRSA contraction
from March 1990 to August 1997.! During this period,
we performed a surveillance of surgical site infection
(SSY) cases and postoperative infection cases, including
remote infections (RI). The specific measures included
prophylactic antibiotics against postoperative infection
that were changed to cefazolin (CEZ) or cefotiam
(CTM). In addition, the indications for patients to stay
in the recovery room in the surgical wards were also
determined. Furthermore, nonscreening pre-emptive
isolation and cohorting (NSPEI&C) were applied to
patients undergoing either endotracheal intubation or a
tracheotomy who were admitted to single rooms (isola-
tion) and multiple patients with similar conditions who
were placed in one room (cohorting), regardless of
whether or not MRSA was detected.

Since August 1997, however, the idea of evidence-
based medicine (EBM) has spread all over Japan so we
had no other choice but to stop NSPEI&C because
there was no confirmed evidence for NSPEI&C. Since
that time, however, MRSA has been contracted in

' postoperative patients with an increasing frequency so

NSPEI&C was strictly reinstated, and the dosing period
of prophylactic antibiotics for postoperative infection
was shortened or extended based on the fact that the
isolation rate of MRSA after digestive surgeries could
be significantly reduced. We herein describe a novel
method that has reduced the incidence of MRSA over
the past two decades. :
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Patients and Methods

An examination of all cases involving postoperative
infections (SSIs and Rls) was conducted in our depart-
ment for patients admitted between September 1987
and August 2007. This research targeted all 7345 cases
of digestive surgeries, excluding procedures involving
hemorrhoids and inguinal hernias. The definition for
postoperative infection was made according to the
National Nosocomial Infection Surveillance System
(NNIS) standards.” A surgeon in charge of countermea-
sures against infections collected the information on the
patients, and made rounds to all the patients in the
hospital three times a week.

The period of surveillance was divided into the fol-
lowing periods: A (September 1987 to February 1990),
B (March 1990 to February 1997), C (March 1997 to
February 1999), D (March 1999 to October 2004), and
E (November 2004 to August 2007). The periods were
defined based on the differences in preoperative man-
agement and the comparisons that were made between
the different periods. Period A was the same as the
former phase and period B was the same as the latter
phase in our previous report.! Regarding the counter-
measures against infection, in period A the enforcement
of proper hand-washing practices, isolation and cohort-
ing (1&C) of MRS A-isolated patients, and investigation
of MRSA in the environment surrounding the patients
were performed. In periods A and C, postoperative
patients were accommodated in the recovery room of
surgery wards and treated together with postoperative
patients who received general anesthesia (Table 1). In
periods B, D, and E, infected patients and patients
undergoing tracheotomy or endotracheal intubation
could not be accommodated regardless of whether
MRSA or multiple drug-resistant bacteria (MDR) were
isolated.

In period A, NSPEI&C was applied only to the
patients whose MRSA was isolated from infectious
sites, and in periods B, D, and E, NSPEI&C was applied
to all patients undergoing tracheotomy or endotracheal
intubation, regardless of whether MRSA or MDR was
isolated. In addition, NSPEI&C was applied to patients
who had a large SSI that could not be covered because
of a large amount of exudates, including MRSA and
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Pseudomonas. However, in period C, NSPEI&C was
not applied to the patients undergoing tracheotomy or
endotracheal intubation, or MRS A-infected patients.

In period A, each attending surgeon determined
the prophylactic antibiotics at their own discretion.
However, since period B, a surgeon in charge of the
management of infection designated that all antimicro-
bial drugs be used in the perioperative phase. Since
period B, each attending surgeon chose and adminis-
tered CEZ for esophagectomy, gastrectomy, and the
gallbladder. In addition, the attending surgeon chose
CTM for colectomy, hepatectomy, and pancreaticoduo-
denectomy. The dosing period was set to within 3 days,
including the day of surgery. In period C, CEZ and CTM
were administered for prophylactic use as in period B.
In period D, a surgeon in charge of infectious manage-
ment instructed that the dosing period of prophylactic
antibiotics should lie within 24h of the start of surgery.
In period E, the dosing period of postoperative
infection-preventive drugs was extended to 3 days,
including the day of surgery again.

The surgical cases of each period were compared
using the average age and gender and the clinical stages
with the cancer treatment regulations in Japan, in addi-
tion to the degree of contamination by surgery, the rate
of emergency surgeries, and the operative methods. The
same surgeon was responsible for all surgeries in each
period. The present study was a retrospective historical
review conducted in a single department. A chi-squared
test and t-test were used for the statistical analyses. Dif-
ferences with P values of less than 0.05 were considered
to be statistically significant.

Results

There were no significant differences in the rate of
emergency surgeries on the operated organs and the
operative procedures across the periods. However,
regarding the rate of contaminated surgeries, Class IV
was significantly higher in period A and significantly
lower in period E (Table 2). Regarding the operative
procedures of gastric cancer, in period B the number
of cases with combined resection of the pancreas and
spleen was high, and since period C this number has

Table 1. Changes in countermeasures against postoperative infection

Period A Period B Period C Period D Period E
Stay infected patients in recovery room  Yes No No - No No
Nonscreening pre-emptive 1&C No Yes No Yes Yes
Prophylactic antibiotics Not elected CEZorCTM CEZorCTM CEZorCITM CEZ or CTM
Duration of administration Within 7 days ~ Within 3 days ~ Within 3 days ~ Within 24h Within 3 days

1&C, isolation & cohorting; CEZ, cefazolin; CTM, cefotiam
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Table 2. Cases in this study

S. Kusachi et al.: Countermeasures Against MRSA Infections

A B C D E
Sep.’87-Feb.90 Mar.90-Aug.’97  Sep.’97-Mar.’99 Apr.99-Oct.’04 Nov.’04-Jul.’07 Statistics
Eso. ca. 21 52 10 29 0 A,B,C,DvsE
P <0.001
Eso. other 1 6 1 6 0 n.s.
Gast. ca. 194 506 120 265 112 n.s.
Upper GI per. 33 67 18 54 30 ns.
Liver ca. 11 44 26 62 46 ns.
Panc. ca. 12 45 15 29 17 n.s.
Panc. others 3 1 0 0 ns.
Gbs 137 560 121 361 590 LS.
Gb. ca. 7 23 1 4 9 ns.
Colon ca. 135 618 164 502 214 ns.
Colon per. 19 57 10 41 13 n.s.
App. 153 471 109 330 190 n.s.
Others/emerg. 110 270 85 124 81 ns.
Total cases (7345) 833 2722 681 1807 1302
Class IV 51.6% (430/833)  32.0% (872/2722)  32.7% (223/681) 30.7% (555/1807)  24.1% (314/1302) A vsB,C,D,E
P <0.004;B,C,
DvwE
P <0.001

Bso., esophageal; ca., cancer; Gast., gastric; per., pexforation; Panc., pancreas; Gb, gall bladder; gbs, gallbladder stone; App., appendicitis; emerg., emergency surgery;

n.s., not significant

Table 3. Demographics of cases with gastric cancer

A B C D E Statistics
Cases 194 428 120 265 112
Male/Female 117177 268/160 85/35 166/99 86/26 n.s
Years 61.3 62.857 66.908 65.9848 682 n.s.
Procedures :
Total gastrectomy 31.4% (61) 30.4% (130) 28.3% (34) 29.8% (79) 28.6% (32) ns.
Combined resection® 12.4% (24) 12.6% (54) 10.8% (13) 83% (22) 5.4% (6) ns.
Stage
1A 39.7% (77) 44.2% (189) 40.0% (48) 40.5% (107) 41.9% (47) n.s.
IB 16.0% (31) 15.4% (66) 16.7% (20) = 14.7% (39) 152% (17) n.s.
II 12.9% (25) 14.7% (63) 10.7% (13) 11.7% (31) 10.7% (12) n.s.
IITA 7.2% (14) 8.6% (37) 5.0% (6) 7.5% (20) 5.4% (6) n.s.
I11B 41% (8) 3.5% (15) 42% (5) 49% (13) 54% (6) ns.
v 12.4% (24) 12.4% (53) 21.7% (26) 18.1% (48) 18.7% (21) n.s.
Unclassified 7.7% (15) 1.2% (5) 17% (2) 2.6% (7) 2.7% (3) n.s.

*Combined resection: combined resection of pancreas tail and spleen

significantly decreased (Table 3). There were no signifi-
cant differences in gender, age, the rate of total gastrec-
tomy, or clinical stages as background factors for
stomach cancer surgery. Since period B, the number of
cases of laparoscopic cholecystectomy has significantly
increased (Table 4). There were no significant differ-
ences in the incidence of liver and pancreatic cancer
surgical procedures that affected the frequency of post-
operative infections. In addition, no significant differ-
ences were seen in the frequencies of colon cancer
patients undergoing colectomy (Table 5). Regarding
operative methods, the rate of laparoscopic surgeries
was significantly higher in periods C, D, and E than in
periods A and B. The rate of Miles’ operation was sig-
nificantly lower in period A. In contrast, however, the

rate of low anterior resection was significantly higher
than in period B, and there have been no significant
differences in the clinical stages of cancer concerning
the cancer treatment regulations in Japan.

In period A, of the 22 cases in which the incidence of
organ/space SSIs occurred, 19 patients who underwent
endotracheal intubation or tracheotomy because of
respiratory failure after surgery exhibited improvement
under respiratory control. Twelve of 14 patients who
developed ventilator-associated pneumonia and 8 of 10
patients who developed MRSA enteritis were admitted
and treated in the recovery room. The number of
patients who developed postoperative infections and
were admitted to recovery rooms was 6 patients for
16.2h on average in period B, 8 patients for 20.3h on
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Table 4. Demographics of cases with gallbladder stone

633

A B C D E Statistics
Cases 137 244 121 361 597
Sex, Male/Female: 56/81:0/Q 49/59:46/90 11/5:47/58 38/24:147/1152 30/40:226/301
OC/LC
Procedure
LC rate 0 43.4% (136) 86.8% (105) 82.8% (299) 88.3% (527) A, Bvs C, D,
E P <0.001
Incidence of
postoperative
infection
ocC 14.6% (21/137) 7.4% (8/108) 6.3% (1/16) 4.8% (3/62) 9.1% (4/70) AvsB,C, D,
E P <0.001
LC : No case 0% 1.0% (1/105) 1.0% (3/299) 1.7% (9/527) n.s.

Total cases 14.6% (21/137) 3.3% (88/244)

MRSA isolate 0.7% (1/137) 0

1.7% (2/121)

AvsB,C D,
E P <0.001

1.7% (6/361)  2.2% (13/597)

0 0 0 n.Ss.

LC, laparoscopic cholecystectomy; OC, open laparotomic cholecystectomy; MRSA, methicillin-resistant Staphylococcus aureus

average in period D, and 4 patients for 19.7h on average
in period E. However, 28 patients contracted pneumo-
nia and SSIs after surgery; the patients who developed
community-acquired pneumonia unrelated to the
surgeries and those who developed hospital-acquired
pneumonia caused by underlying cranial nerve disease
managed by the departments other than the surgical
department were admitted in the recovery rooms for an
average of 156.3h in period C.

With respect to the observance rate of 1&C in period
A,NSPEI&C was ultimately applied to 14 patients with
postoperative respiratory failure managed by endotra-
cheal intubation or tracheotomy, but MRSA was con-
tracted an average of 11.6 days after surgery. In periods
B,D,and E, all patients who were on respiratory support
because of postoperative respiratory failure were
treated with NSPEI&C from the beginning, regardless
of whether MRSA and Pseudomonas aeruginosa were
isolated. In period C, the patients undergoing endotra-
cheal intubation and tracheotomy were treated with
1&C after the isolation of MRSA or imipenem (IPM)-
resistant P, aeruginosa was confirmed.

There were no significant differences in the total inci-
dence of postoperative infections for all patients during
all of the periods (Table 6). In addition, there were no
significant differences in the incidence of SSIs during
the periods. Although there were no significant differ-
ences in the incidence of RIs throughout the periods,
the incidence of respiratory infections after surgery was
significantly higher in period A than in other periods.

'The frequency of the cases in which MRSA was iso-
lated from postoperative infectious sites was signifi-
cantly higher in periods A, C, and D, and there was a
significant difference between periods B and E. There
were no significant differences in the cases of emer-

gency surgery with the incidence of MRSA contracted
in all periods, but MRSA was contracted significantly
more often in the patients undergoing elective surgery
in periods A, C, and D than in periods B and E. The
cases in which MRSA was isolated from incisional SSIs
were significantly higher in period D than in periods A,
B, C, and E. The length of time when MRSA was iso-
lated for the first time after surgery was significantly
longer during periods B and E than in periods A, C, and

'D. The isolation rate of IPM-resistant P. aeruginosa was

significantly higher in period C. There were no signifi-
cant differences in the isolation rates of MDR P, aeru-
ginosa throughout all the examined periods.

Discussion

Because all Japanese citizens are covered under the
public insurance system, anyone can receive high-
quality medicine and postoperative treatments. In addi-
tion, medical and hospital expenses are relatively
inexpensive in Japan, and only 30% of medical fees are
paid for by the patients themselves. However, when the
total medical expenses of a family exceed $1000 per
year, the excess amount is tax-deductible.

Due to lower medical fees, Japanese surgeons can
perform any treatment options from- examinations
without strict evidence in a regulated manner. The reim-
bursement of the medical fee to hospitals in Japan is
determined by strict rules. Therefore, the majority of
treatments thought to be effective are applied in cases
of severe infections after surgery. These treatments
include endotoxin hemofiltration with polymyxin
B-immobilized fiber column and continuous hemofiltra-
tion to remove several cytokines from the blood. In
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Table 5. Demographics of cases with colorectal cancer

Statistics

214
127:87

502
293:209

164
90:74

524
291:233

135
72:63

Cases
Male/Female

Years

n.s.

I.8.

702
15.9% (34/214)

36.6% (77)

67.3
13.3% (67/502)

26.1% (131)

66.9
12.4% (65/524)

AvsB,C, D EP<0.001

A,Bvs C,D,E P <0.001
AvsB,C,D,E P <0.001

n.s.

51% (11)
15.9% (34)

4.6% (23)
14.5% (73)

6.1% (10)

10.3% (17/164)
18.3% (30)

10.4% (17)

3.1% (16)
3.4% (18)

17.6% (92)

4.4% (6/135)
0

14.8% (20/135)

52% (7/135)

Abdominoperineal resection
Low anterior resection

Laparoscopic colectomy
Stage

Over 80 years old (%)

IL.8.
1.s.
n.s.
.8,
1.8.
.8,
1.8.

1.9% (4)
27.6% (59)
27.1% (58)
20.1% (43)

9.8% (21)
15.0% (32)

4/7% (10)

4.4% (22)
21.7% (109)

27.5% (138)
8.0% (40)

12.0% (60)
4.0% (20)

22.5% (113)

1.9% (3)
232% (38)
32.9% (54)
232% (38)
11.0% (18)

3.0% (5)

4.9% (8)

2.1% (11)
24.0% (126)
26.1% (136)
5.9% (31)
12.0% (63)
5.9% (31)

24.0% (126)

0.7% (1)
22.2% (30)
26.7% (36)
23.0% (31)

6.7% (9)
11.1% (15)

9.6% (13)

Unclassified

0

1

I
1A
II1B
v
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addition, we conducted a cultivation of bacterial tests
for patients with SSIs and Rls at least once every week,
even if they were generally not administered antibacte-
rial agents and were aware of bacterial isolates. Sur-
geons have conducted the appropriate preoperative
management through trial and error. As a result, it has
been reported that the mortality rate caused by various
surgeries in Japan is only one-third of that in the United
States and United Kingdom.*”

‘We are recording the number of onsets of postopera-
tive infection every day, and are seeking new counter-
measures to protect against these infections. In the
present study, after we began a new countermeasure
based on the knowledge that MRS A was on the increase,
we examined the cases that are considered to be in the
next period. We had not previously defined the period.

The basic policy for the countermeasures against
MRSA infection that we have conducted was applied
during period B, and as already reported, CEZ and
CTM were used as antibacterial agents after surgery.'
NSPEI&C was applied to the patients undergoing
tracheotomy or endotracheal intubation, regardless of
whether MRSA was contracted, and the patients with
infection and high-risk patients were not admitted in the
recovery rooms of the surgical ward. As a result, in
period B the incidence of MRSA isolated from the sites
of infection was 0.3% for all targeted patients of diges-
tive tract surgery.

In period C, emergency room patients with infection
from nonsurgical causes were admitted to the recovery
room, and we stopped performing NSPEI&C on patients
undergoing either tracheotomy or endotracheal intuba-
tion and on patients from whom respiratory tract MRSA
was contracted, due to a lack of clear evidence.

The patients with either tracheotomy or endotracheal
intubation often spread bacteria from their respiratory
tract. Therefore, these patients were a source of hospital
infections and required countermeasures to fight cross-
infection. NSPEI&C is conducted as a countermeasure
against infection from highly-infectious pathogenic
microorganisms. To select the patients for whom 1&C
should be conducted, an active surveillance culture
(ASC) and active surveillance test (AST) using the
polymerase chain reaction method are performed.’
However, even if these tests are performed every day,
highly infectious pathogenic microorganisms cannot
always be detected in real time. Therefore, it may be too
late to determine the application of I&C after the result
of the AST is confirmed. All of the patients who had
complications and were undergoing tracheotomy or
endotracheal intubation after surgery were carrying
highly infectious microorganisms, such as MRSA.
For the appropriate countermeasures to be promptly
taken for patients carrying the bacteria at any time,
NSPEI&C should be applied to the patients undergoing
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Table 6. Incidence of postoperative infections

A . B C D E
Sep.’87-Feb.’90 Mar.'90-Aug’97  Sep’97-Mar’99  Apr.’99-Oct.’04 Nov.’04-Jul’07 Statistics

Total postoperative infection 12.9% (108/833) 11.4% (309/2722)  12.8% (87/681)  10.9% (197/1807) 10.8% (141/1302) ns.
SS8Is 8.9% (74/833) 8.8% (239/2722) 9.4% (64/681) 9.8% (177/1807) 9.3% (121/1302) ns.

Sup/deep in. SSI 6.4% (53) 6.4% (174) 7.2% (49) 6.8% (123) 6.5% (85) n.s.

Organ/space SSI 2.6% (22) 2.4% (65) 2.9% (20) 3.3% (59) 3.1% (41) s

(leakage) 2.4% (20) 2.3% (62) 2.5% (17) 2.3% (42) 2.2% (28) ns.
Remote infections 5.3% (44/833) 3.7% (102/2722) 4.8% (33/681) 3.9% (70/1807) 3.6% (47/1302) n.s.

Pneumonia 1.7% (14) 0.8% (23) 1.0% (7) 1.0% (18) 0.8% (11) AvsB,C,D,E P<0.003

Catheter-related infection 2.0% (17) 2.0% (55) 2.5% (17) 1.7% (30) 2.2% (29) ns.

Urinary tract infection 1.2% (10) 12% (32) 2.1% (14) 1.6% (29) 2.2% (29) .S.

Enterocolitis 12% (10) 0 0 0 0.1% (1) AvsB,C,D,E P <0.003
MRSA enteritis 12% (10) 0 0 0 AvsB,C,D,E P <0.003
Clostridium difficile enteritis 0 0 0 0 0.1% (1) n.s.

Resistant bacteria
MRS A-total
MRSA-Emer.
MRSA-PL
MRSA-SSI/PL

Postoperative initial isolate day

IPM-R/Pa

4.1% (34/833)
1.6% (5/315)
5.8% (30/518)
0.4% (2/518)
43
0

03% (8/2722) .

2.3% (2/871)

0.3% (6/1851)
0

31.8
0.3% (7/2702)

3.4% (23/681)

33% (8/244)

3.4% (15/437)

02% (1/437)
44

1.3% (9/681)

2.2% (40/1807)

1.4% (8/555)

2.6% (32/1252)

12% (15/1252)
49

0.3% (6/1807)

0.4% (5/1302)
1.0% (3/314)
0.2% (2/988)
0
28.5
02% (2/1302)

A, C,Dvs B,EP<0.05
n.s.

A,C,DvsB,E P<0.05
.s.
A,C,Dvs B E P<0.05
CvsB,D,E P <0.001

SS1, surgical site infection; Sup/deep in. SSI, superficial/deep incisional SSI; Emer, emergency operation; PL., planned operation; IPM-R/P.a, imipenem-resistant Pseudomonas aeruginosa
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