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Our Surgical Experience and Clinical Results in Non-
traumatic Small Bowel Perforations

Non-travmatik ince Bagirsak Perforasyonlarinda Cerrahi Deneyimlerimiz
ve Klinik Sonuclarimiz
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[HT ABSTRACT I —

Aim: In this study, we aimed to share our surgical experiences and clinical results in non-traumatic small bowel perforations.

Method: Patients who underwent surgical treatment for non-traumatic small bowel perforation between 2009-2019 were included in the study. Patients
were divided into two groups according to postoperative 90-day mortality status: Group 1 (no mortality), Group 2 (mortality). The demographic,
clinical features, treatment methods and results of the patients were compared between the groups.

Results: Forty-two patients participated in our study. Group 1 consisted of 25, and Group 2 consisted of 17 patients. Male sex was dominant in Group
2 (48% vs 76.5%, p=0.062). Mean age was higher in Group 2 (54 vs 61, p=0.218). American Anesthesiology Association score (ASA) was statistically
significantly higher in Group 2 (12% vs 58.8%). Forty-two percent of patients had abdominal surgery and 30% had a history of malignancy. The
presence of electrolyte imbalance was similar in the groups (56% vs 76.5%, p=0.049). The days between the first complaint and laparotomy were
similar between the groups (6.40 vs. 5.70 p=0.699). In perforated areas, jejunum was dominant in Group 2 with 64.7%, and ileum in Group 1
with 68%. The multiple perforation rate was higher in Group 2, but was not statistically significant (12% vs 23.5%, p=0.284). From postoperative
complications, anastomosis leakage was higher in Group 1, but it was not statistically significant (12% vs 5.9%, p=0.501).

Conclusion: Morbidity and mortality of non-traumatic small bowel perforations is high. While the ASA score and hypoalbuminemia were associated
with postoperative mortality in non-traumatic small bowel perforations, we did not find the localization of the perforation and the time between the
first complaint and laparotomy to be related to mortality.
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Jamosers

Amag: Bu calismada non-travmatik ince bagirsak perforasyonlarindaki cerrahi deneyimlerimizi ve klinik sonuclarimizi paylasmay1 amacladik.
Yontem: 2009-2019 yillar1 arasinda non-travmatik ince bagirsak perforasyonu nedeniyle cerrahi tedavi uyguladigimiz hastalar calismaya dahil edildi.
Hastalar postoperatif 90 ginlik mortalite durumuna gore iki gruba ayrildi: Grup 1 (mortalite yok), Grup 2 (mortalite var). Gruplarda hastalarin
demografik, klinik ozellikleri, labarotuvar parametreleri, uygulanan tedavi yontemleri ve sonuclar1 karsilastirildi.

Bulgular: Calismamiza 42 hasta dahil edildi. Grup 1: 25, Grup 2: 17 hastadan olusuyordu. Grup 2’de erkek cinsiyet baskind1 (%48 vs %76,5 p=0,062).
Grup 2’de yas daha buytuk (54 vs 61 p=0,218). Grup 2’de Amerikan Anesteziyoloji Dernegi siniflandirmasi, simiflandirmas: (ASA) istatistiksel olarak
anlamh o6lcude daha ytiksekti (%12 vs %58,8). Hastalarin %42’sinde gecirilmis batin cerrahisi, %30’'unda malignite oykusti vardi. Elektrolit imbalansi
varligi gruplarda benzerdi (%56 vs %76,5 p=0,049). lk sikayet ile laparotomi arasindaki stre gruplar arasinda benzerdi (6,40 vs 5,70 p=0,699).
Perforasyon alani acisindan Grup 2’de jejunum %64,7 Grup 1'de ileum %68 agirliktaydi. Multiple perforasyon orani Grup 2’de daha fazla idi fakat
istatistiksel olarak anlaml degildi (%12 vs %23,5 p=0,284). Postoperatif komplikasyonlardan anastomoz kacagi Grupl’de daha fazla ancak istatistiksel
olarak anlamli degildi (%12 vs %5.,9 p=0,501).

Sonuc: Non-travmatik ince bagirsak perforasyonlarinin morbidite ve mortalitesi yiitksektir. Travmatik olmayan ince barsak perfosyonlarinda ASA
skoru ve hipoalbunemi postoperatif moratalite ile iliskili iken perforasyonun lokalizasyonu ve ilk sikayet ile laparotomi aras: sireyi mortalite ile
iliskili bulmadik.
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Introduction

Although small bowel perforations, which are generally
caused by non-traumatic
spontaneous, some call this condition as non-traumatic
small bowel perforations. Non-traumatic perforation of
the small intestine is an emergency that surgeons often
encounter in developing countries.!

reasons, are considered

The most common causes include various malignancies,
infections, non-specific inflammation and, in children,
necrotising enterocolitis.>> The causes of non-traumatic
perforation of the small intestine in developing countries
are different from those observed in developed countries.
While malignancies and inflammatory bowel disease are the
most common aetiological factors in western populations,
infections and typhoid fever are the leading causes in
developing countries.*?

Rapid diagnosis is vital in these patients to achieve the best
possible outcome. Unfortunately, non-specific clinical and
laboratory findings associated with the underlying disease
cause a delay in diagnosis. Patients often apply to the hospital
late with purulent peritonitis and poor general condition.*°
Although radiological imaging procedures help diagnosis,
early diagnosis is low, and most cases are diagnosed during
laparotomy.”

repair or resection-anastomosis is surgical
procedures performed with or without ileostomy depending
on the disease’s cause and the degree of peritoneal
contamination. Despite advances in surgical techniques and

Primary

improved intensive care conditions, non-traumatic small
bowel perforation mortality remains high, and some report
a mortality rate of up to 42%.%°

In this study, we aimed to group patients who underwent
surgical treatment in our clinic for non-traumatic small
bowel perforation according to mortality and presented our
own experiences in light of the literature.

Materials and Methods

Patients who underwent surgical treatment due to small
bowel perforation between 2009 and 2019 were included
in the study. Patients with duodenal ulcer perforations,
traumatic small bowel perforations and missing medical
records were excluded. A common database was created
by examining patient files and hospital information system
records. Patients were analysed retrospectively using this
database.

Patients were divided into two groups according to
their postoperative 90-day mortality status: Group 1 (no
mortality) and Group 2 (mortality).

Demographic and clinical features of patients, their
presenting complaints, the time between the first complaint

and the laparotomy, American Anesthesiology Association
score (ASA), laboratory findings, presence of electrolyte
imbalance, immunosuppression history, history of
abdominal surgery, presence of malignancy, inflammatory
bowel disease, the location and number of the perforated
areas, the type of surgery and anastomosis performed,
additional organ resection, length of hospital stay and
postoperative complications were compared between the
groups.

The surgical procedure was decided according to the
patient’s haemodynamic parameters and the findings during
the operation.

Anastomosis leak was defined as a disruption in the integrity
of the anastomosis documented by the combination of
clinical, radiological and operative tools. Wound infection
was defined as a superficial or deep incisional surgical site
infection occurring in the surgical wound, according to the
definition of the Centers for Disease Control.'

Statistical Analysis

SPSS 23.0 package programme was used for statistical analysis
of the data. Categorical measurements were summarised as
numbers and percentages, and continuous measurements
as mean and standard deviation (median and minimum-
maximum, where necessary). Pearson’s chi-square test
was used to compare categorical variables. In comparing
the groups’ continuous measurements, the distributions
were checked, and an independent Student t-test was used
for binary variables. The statistical significance level was
accepted as 0.05 in all tests.

Results

Forty-two patients participated in our study. Group 1
consisted of 25, and Group 2 consisted of 17 patients.
The male sex was dominant in Group 2 (48% vs 76.5%,
p=0.062). The mean age was higher in Group 2 (54 vs 61
years, p=0.218). Patients with ASA 3 score was statistically
significantly higher in Group 2 (12% vs 58.8%). A history
of immune suppression (p=0.433), previous abdominal
surgery (p=0.310), history of malignancy (p=0.065) and
type (p=0.0320), number of comorbid diseases (p=0.883),
presenting complaint (p=0.448) and inflammatory bowel
disease (p=0.200) between the groups. Demographic and
clinical characteristics are shown in Table 1.

The albumin value was lower in Group 2 (3.05 vs 2.53,
p=0.049). The presence of electrolyte imbalance was similar
in the groups (56% vs 76.5%, p=0.049). Other laboratory
parameters were similar. Laboratory parameters are shown
in Table 2.

The days between the first complaint and laparotomy were
similar between the groups (6.40 vs 5.70 days, p=0.699). In
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the perforated areas, the jejunum was dominant in Group
2 with 64.7%, and the ileum in Group 1 with 68%. The
multiple perforation rate was higher in Group 2 but was
not statistically significant (12% vs 23.5%, p=0.284). The
surgical techniques (p=0.366) and anastomosis techniques
(p=0.635) applied were similar. From postoperative
complications, anastomosis leakage was higher in Group
1, but it was not statistically significant (12% vs 5.9%,
p=0.501). Intraoperative and postoperative outcomes are

shown in Table 3.

Table 1. Demographic and clinical characteristics

Male 12 (48.0)
Sex
Female 13 (52.0)
Age (years) 54.08+21.24
1 11 (44.0)
ASA 2 11 (44.0)
3 3(12.0)
Immunosuppression history 7(28.0)
Previous abdominal surgery 12 (48.0)
History of malignancy 5(20.0)
Lung 1(4.0)
Colon 2(8.0)
o Stomach 0(0.0)
Type of malignity Ovary 1 A
Rectum 1(4.0)
None 20 (80.0)
Multiple 6 (24.0)
Comorbid disease Single 9 (36.0)
None 10 (40.0)
Diarrhoea 0 (0.0)
Abdominal pain 13 (52.0)
Abdomingl pain and 7 (28.0)
Presenting complaint constipation
é(l;)i?trinnlgal pain and 4(16.0)
Abdominal pain and 1 (4.0)
nausea
Inflammatory bowel disease history 3(12.0)

ASA: American Anesthesiology Association score, SD: Standard deviation

Discussion

Spontaneous small bowel perforations are rare but essential
because of their high morbidity and mortality rates.
Currently, it remains an important problem in clinical,
surgical practice.

Today, treatment results of non-traumatic small bowel
perforation cases are better than in the last decade, due to
improvements in imaging methods, surgical techniques
and intensive care conditions. Although the mortality rate
of small bowel perforation has decreased from 40% to
20%, it remains high.®%%!" The most commonly blamed

13 (76.5)
4 (23.5)
61.47+14.30
4(23.5)
3(17.6)
10 (58.8)
6 (35.3)
6 (35.3)
8 (47.1)
2(11.8)
4 (23.5)
1(5.9)

0 (0.0)
1(5.9

9 (52.9)
5(29.4)
529.4)
7(41.2)
1(5.9)
11 (64.7)

0.062

0.218

0.005*

0.433
0.310
0.065

0.320

0.883

2(11.8)
0.448

3 (17.6)
0 (0.0)

0(0.0) 0.200
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reason for the poor outcomes is the late presentation to the
hospital.”!* Early diagnosis is a critical factor in morbidity
and mortality. The delay in surgical treatment worsens
electrolyte imbalance and systemic toxaemia due to the
rapid progression of peritonitis.”> The study of Ben-Baruch

should be considered that 78.5% of the patients in the study
were operated on within the first 24 hours after the onset of
their symptoms. In our study, admission time to the hospital
was not related to mortality.**

In the Uzunoglu et al.? study series of spontaneous small

et al.'* found that mortality rates were as low as 7.1%. It bowel perforations, the most common admission types were

Table 2. Laboratory parameters

WBC (mm?/L) 13.03+4.73 12.55+10.21 0.840
Neutrophil (mm?/L) 10.80+4.85 10.96+9.48 0.943
Lymphocyte (mm?/L) 1130.40+637.19 978.23+753.60 0.485
Platelet (mm?/L) 339.08+123.81 282.41+191.42 0.250
Haemoglobin (g/dL) 11.99+2.66 12.61+2.94 0.482
Albumin (g/dL) 3.05+0.84 2.53+0.79 0.049*
Electrolyte imbalance 14 (56.0) 13 (76.5) 0.151

WBC: White blood cell, SD: Standard deviation

Table 3. Intraoperative and postoperative outcomes

Days between first complaint and laparotomy 6.40+6.44 5.70+4.26 0.699

Hospital stay (days) 33.41+41.74 11.94+9.71 0.045*
Illeum 17 (68.0) 6 (35.3)

Perforated area localisation Ileum + colon 1(4.0) 0(0.0) 0.054
Jejunum 7 (28.0) 11 (64.7)
Single 22 (88.0) 13 (76.5)

Perforation 0.284
Multiple 3(12.0) 4(23.5)
Resection + anastomosis 5(20.0) 529.4)

Performed surgery 0.366
Resection + stoma 20 (80.0) 12 (70.6)
Hand-sewn 2 (8.0) 3(17.6)

Anastomosis technique Stapler 3(12.0) 2(11.8) 0.635
None 20 (80.0) 12 (70.6)
Colon 4 (16.0) 1(5.9)

Additional organ resection 0.315
None 21 (84.0) 16 (94.1)
Anastomosis leakage 3(12.0) 1(5.9)
Acute kidney failure 1 (4.0) 1(5.9)

Postoperative complication 0.501
Wound site infection 5(20.0) 1(5.9)
None 16 (64.0) 14 (82.4)

SD: Standard deviation



Dal et al.
Non-traumatic Small Bowel Perforations 29

abdominal pain (100%), vomiting (76%) and constipation
(31%). In their series, 28% of patients had a history of
abdominal surgery, and 42% had comorbid diseases. In
88% of patients, there was a perforation in one area, and
ileal perforation rate was higher (71%). In their series, the
primary repair rate was 11%, resection-anastomosis rate
was 62% and resection stoma rate was 26%.* The rate of
abdominal surgery in our series was similar to that in the
literature. In our series, 60% of patients had another disease.
Almost all our patients presented with abdominal pain,
typically accompanied by constipation and vomiting, similar
to the literature. Perforated areas were dominated by the
ileum, similar to the literature; however, the jejunum was
predominant in patients with mortality. Our perforations
frequently developed from a single region. In the decision
of the surgical procedure, we considered the aetiology and
degree of peritoneal contamination. We did not perform
anastomosis on many patients after resection. We associated
this with the degree of peritonitis due to patients’ admission
to the hospital with an average delay of six days. We also
attributed the high rate of anastomosis leakage to patients’
late admission, low albumin values, comorbid diseases and
electrolyte imbalance. The development of postoperative
complications did not increase patient mortality. We linked
our low hospital stay in the mortality group to the mortalities
developing due to early term sepsis.

Albumin is known as a nutritional marker, representing
malnutrition in patients. It is also known that albumin is a
negative acute phase protein. Therefore, hypoalbuminaemia
represents the patient’s increased inflammatory state."
In a series of 204,819 cases, 25.4% of whom had major
cardiovascular surgery, 19.0% had orthopaedic surgery
and 55.6% had oncological surgery, mortality rates were
approximately four times higher (3.81% vs 0.87%; p<0.001)
in the hypoalbuminaemia cohort.'® Our series supported the
literature, and the albumin level was lower in the mortality
group.

Inflammatory bowel diseases, such as Crohn’s disease
and ulcerative colitis, can lead to a perforation in the
gastrointestinal tract. Crohn’s disease is typically a chronic
disease that involves transmural inflammation of the
intestinal wall. As a result of Crohn’s disease, intestinal
perforation usually occurs during an acute exacerbation.
Perforation in Crohn’s disease continues to be an ongoing
cause of acute surgical intervention. Perforation of the small
or large intestine secondary to Crohn’s disease requires
resection, primary anastomosis, or stoma.'” In our series,
three patients had a history of Crohn’s disease.

Tan et al." found that ASA 3-4 scores were associated
with postoperative poor results and mortality in a far-east
study. They evaluated the factors related to morbidity and

mortality in small bowel perforations.™ It was expected that
mortality would be more common in patients with various
comorbid diseases, immunosuppression and malignancy
and high ASA scores.

Study Limitations

Our study’s most important limitations were that it was a
single centre study and had a retrospective design. However,
considering the low incidence of spontaneous small bowel
perforations, our series was more extensive.

Conclusion

Patient mortality from spontaneous small bowel perforations
was due to the other diseases of the primary patient and the
albumin level before the operation. The surgical technique,
the perforation location and the time of admission to the
hospital did not increase mortality.
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