TITLE:

Laparoscopic Surgery for Acute Diffuse
Peritonitis Due to Gastrointestinal
Perforation: A Nationwide Epidemiologic
Study Using the National Clinical Database

AUTHOR(S):

Hoshino, Nobuaki; Endo, Hideki; Hida, Koya; Kumamaru,
Hiraku; Hasegawa, Hiroshi; Ishigame, Teruhide; Kitagawa,
Yuko; Kakeji, Yoshihiro; Miyata, Hiroaki; Sakai, Yoshiharu

CITATION:

Hoshino, Nobuaki ...[et al]. Laparoscopic Surgery for Acute Diffuse Peritonitis Due to
Gastrointestinal Perforation: A Nationwide Epidemiologic Study Using the National
Clinical Database. Annals of Gastroenterological Surgery 2022, 6(3): 430-444

ISSUE DATE:
2022-05

URL:
http://hdl.handle.net/2433/278832

RIGHT:

© 2021 The Authors. Annals of Gastroenterological Surgery published by John Wiley & Sons Australia, Ltd on behalf of
The Japanese Society of Gastroenterology.; This is an open access article under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original
work is properly cited, the use is non-commercial and no modifications or adaptations are made.

KURENAI #1

Kyoto University Research Information Repository



A Self-archived copy in B Ghanldors

,f?: ﬁB j( % Kyoto University Research Information Repository KU RENAI

[

KYOTO UNIVERSITY https://repository.kulib.kyoto-u.ac.jp Kyoto Unwersty Research nformation Reposiary

Received: 29 September 2021 | Revised: 16 November 2021 Accepted: 28 November 2021

DOI: 10.1002/ags3.12533

“; AG Slll‘g A.m.ql,ofG;mmumulogw

ORIGINAL ARTICLE WILEY

Laparoscopic Surgery for Acute Diffuse Peritonitis Due to
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peritonitis due to gastrointestinal perforation. This approach may be a useful option
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1 | INTRODUCTION

Elective laparoscopic surgery is now widely performed for both be-
nign and malignant disease because it is less invasive than open sur-
gery and postoperative recovery is more rapid.1® Laparoscopy has
been reported to be useful in various surgical procedures, includ-
ing gastrectomy and colectomy.*” However, its usefulness in the
emergency setting is still unclear. Laparoscopic surgery requires an
experienced surgeon, a patient in stable condition, and appropriate
equipment, not all of which are possible when emergency surgery is
required.® !

Acute diffuse peritonitis is a critical condition that warrants
emergency surgery regardless of the causative disease, which is
often gastrointestinal perforation. Although laparoscopic surgery
would not alter the outcome of acute diffuse peritonitis, its mini-
mal invasiveness might aid the patient's ability to recover in the
emergency setting if they are stable enough to tolerate it.}>* Acute
diffuse peritonitis is a common critical disease, but the number of
patients treated with the disease at a given institution is limited.
Therefore, in this study we aimed to demonstrate trends in the use
of the laparoscopy over time and compare the real-world perfor-
mance of laparoscopic surgery with that of open surgery in patients
with acute diffuse peritonitis due to gastroduodenal or colorectal
perforation using a nationwide surgical database in Japan.

2 | PATIENTS AND METHODS

2.1 | Study design and setting
This retrospective observational study was performed using data
from the National Clinical Database (NCD). The NCD is a nationwide
surgical registration system in Japan that is linked to the Japanese
Society of Gastrointestinal Surgery board certification system and
covers almost all surgical cases in Japan.'>” The database contains
detailed data for patients with acute diffuse peritonitis, including de-
mographic characteristics, laboratory findings, surgical findings, and
postoperative complications. Several reports on emergency surgery
have been published using data from the NCD.18-20

We extracted data from this database for patients aged 218 y
who underwent surgery for acute diffuse peritonitis due to gastro-
duodenal or colorectal perforation between 2016 and 2019. The
study was approved by the Ethics Committee of Kyoto University
(approval number R2777).

2.2 | Statistical analysis

Categorical variables are shown as the number and percentage and
continuous variables as the median and interquartile range. Patient
characteristics, laboratory findings, surgical findings, postoperative

complications, and time trends were compared between patients

.{_;é_ ) AG Surg Annals ofG;mmmccrulogiu _Wl LEY

with gastroduodenal or colorectal perforation according to whether

they were treated by laparoscopic surgery or open surgery.

3 | RESULTS

3.1 | Gastroduodenal perforation

3.1.1 | Patient characteristics

In total, 7898 patients (71.9%) with gastroduodenal perforation
underwent open surgery for acute diffuse peritonitis and 3094
(28.1%) underwent laparoscopic surgery during the study period.
The patient characteristics are shown in Table 1. There were fewer
elderly patients and women in the laparoscopy surgery group than
in the open surgery group. The proportion of elderly patients in-
creased year by year in both groups. Body mass index was similar
between the two groups. Laparoscopic surgery was performed less
often in patients with diabetes or dyspnea, those who were not
independent in activities of daily living, those requiring a ventilator,
and those with chronic obstructive pulmonary disease, pneumonia,
hypertension, history of myocardial infarction, angina, acute renal
failure, dialysis, history of cerebral infarction, bleeding tendency,

or sepsis.

3.1.2 | Laboratory findings

Laboratory findings in patients who underwent surgery for acute
diffuse peritonitis are summarized in Table S1. Patients who un-
derwent open surgery tended to have abnormal values, including a
markedly low white blood cell count (WBC; <3500/uL), low hemo-
globin (Hb; male, <13.5 g/dL; female, <11.5 g/dL) low platelets (Plt;
<150,000/pL), low albumin (<4.0 g/dL), high blood urea nitrogen
(BUN; >20 mg/dL), high creatinine (Cr; >1 mg/dL), high C-reactive
protein (CRP; >10 mg/dL), high activated partial thromboplastin time
(APTT; >40 sec), and high prothrombin time-international normal-
ized ratio (PT-INR; >1.1).

3.1.3 | Surgical findings

Surgical findings in patients who underwent surgery for acute dif-
fuse peritonitis caused by gastroduodenal perforation are summa-
rized in Table 2. Anesthesia time and operating time were longer
in the laparoscopic surgery group than in the open surgery group.
Estimated blood loss and transfusion requirements were smaller and
the length of hospital stay was shorter in the laparoscopic surgery
group. The proportion of patients who underwent concurrent sur-
gery with abdominal drainage was similar between the laparoscopic
surgery group and open surgery group (Table 2). Surgical findings in
2016 were similar to those in 2019.
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high APTT, and high PT-INR. The proportion of patients with high

C-reactive protein was similar between the two groups.

3.2.3 | Surgical findings

Surgical findings in patients who underwent surgery for acute dif-
fuse peritonitis are summarized in Table 5. Anesthesia and oper-
ating times were similar between the laparoscopic surgery group
and the open surgery group in 2016. The operating time became
shorterin the laparoscopic surgery group but remained unchanged
in the open surgery group through to 2019. Estimated blood loss
and the transfusion requirements were smaller and the length of
hospital stay was shorter in the laparoscopic surgery group. The
proportion of patients who underwent concurrent surgery with
abdominal drainage was higher in the open surgery group than in

Laparoscopic surgery

the laparoscopic surgery group and increased over time in both

groups (Table 5).

3.2.4 | Postoperative complications

Postoperative complications are summarized in Table 6.
Complications were less common in the laparoscopic surgery group
than in the open surgery group. The frequency of infectious com-
plications, such as deep surgical site infection and sepsis, increased
year by year in both groups. There was a decrease in the incidence of
pneumonia and acute renal failure in the laparoscopic surgery group
and increased urinary tract infection, cardiac arrest, and deep vein
thrombosis rates in the open surgery group. The 30-day mortality
was similar between patients with malignancy and those without

malignancy in the open surgery group, while it was higher in patients
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observational and the possibility of patient selection bias stemming
from the severity of disease cannot be excluded. Most of the stud-
ies that have investigated the usefulness of therapeutic laparoscopy
have acknowledged the need for both a stable patient and an expe-
rienced laparoscopic surgeon as limitations of laparoscopic surgery.

In the present study, we used acute diffuse peritonitis due to
gastrointestinal perforation as an example of a disease that typically
needs emergency surgery and found that the mortality and com-
plication rates were lower in patients who underwent laparoscopic
surgery than in those who underwent open surgery. However, it was
not our intention to demonstrate the superiority of laparoscopic
surgery for acute diffuse peritonitis due to gastrointestinal perfora-
tion; we merely wanted to show the current status of laparoscopic
surgery and open surgery for acute diffuse peritonitis. Laparoscopic
surgery cannot be performed in patients who are in an extremely
poor condition, and there is nothing unusual about the longer length
of hospital stay and the higher complication rate in our open surgery
group. Acute diffuse peritonitis is common but not a condition that
would cause many patients to present at each institution. Therefore,
we demonstrated the real-world performance of laparoscopic sur-
gery in this disease using data from a nationwide database.

We found that laparoscopic surgery was more common in pa-
tients with acute diffuse peritonitis as a result of gastroduodenal
perforation than in those in whom the cause was colorectal perfo-
ration. There was an increase in both the proportion of institutions
where laparoscopic surgery was performed and the proportion of
laparoscopic surgeries performed at each institution over time. The
proportion of concurrent surgeries performed for abdominal drain-
age did not change over time in patients with gastroduodenal per-
foration but increased in those with colorectal perforation. These
findings indicate that emergency laparoscopic surgery for acute dif-
fuse peritonitis is gradually becoming more common even though
the proportion remains low, particularly in colorectal surgery.

We exploratorily compared the laparoscopic surgery and open
surgery regarding mortality and morbidities and the results showed
the superiority of laparoscopic surgery after adjusting for potential
confounding factors available in the database. However, we did not
present the analysis because we believe that the selection bias be-
tween laparoscopic surgery and open surgery could not be reason-
ably resolved and the results may mislead surgeons regarding the
choice of surgical approach in surgery for acute diffuse peritonitis.

The strength of this study is that it used a nationwide surgical
database in Japan. The NCD database covers almost all surgeries per-
formed in the country. Moreover, it included data for the two main
types of causes of acute diffuse peritonitis. However, the study also
has some limitations, which stem mainly from its retrospective de-
sign. For example, the accuracy of the data collected relied on the
accuracy of data input at each institution and whether data were en-
tered into the NCD on an annual basis. Although there might be an
effect of recall bias and transcription errors during the input proce-
dure on the quality of data in the NCD, the quality of these data has
been reported to be high.23 Patient selection bias was inevitable, and

.{_;é_ ) AG Surg Annals ofG;mmmccrulogiu _Wl LEY

we did not investigate for this according to whether surgery was lap-
aroscopic or open. However, the trend observed over time suggests
the increased use of laparoscopic surgery for acute diffuse peritonitis
over time and its potential usefulness in the emergency setting.

In conclusion, laparoscopic surgery is becoming common
for acute diffuse peritonitis due to gastrointestinal perforation.
Although the number of candidates for emergency laparoscopic sur-
gery might be limited, laparoscopic surgery may be a useful option

for acute diffuse peritonitis.
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