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Timing of Surgery and the Risk of Complications in Acute
Appendicitis
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Abstract

Background: Delays surgery in patients with acute appendicitis there may be increase the risk of various complications. These
risks must be balanced with the theoretical risk of night time operations.

Objective: To evaluate the effect of time of surgery for acute appendicitis on surgical outcomes to optimize the timing of
appendectomies.

Materials and methods: This was a cross-sectional comparative study carried out in the Department of Surgery of Diabetic
Association Medical college Hospital Faridpur from January 2016 to December 2021.The study population consisted of 400
patients who were diagnosed as acute appendicitis. They were separated in 2 groups according to timing of surgery, under 24
hours (group A) and 24 to 96 hours (group B) from the time of symptoms appear and had their rate of complications like
perforation of appendix, post operative paralytic ileus, pelvic abscess, infection of surgical wound assessed.

Result: One hundred forty patients underwent surgery less than 24 hours after symptoms appear (group A) and Two hundred
sixty patients were operated between 24 to 96 hours of symptoms appearance. Groups A and B had significant difference
regarding the complications.

Conclusions: In our study, timing of surgery for acute appendicitis had great impact on the occurrence of complications.

Keywords: Acute Appendicitis, Appendix Perforation, Intra abdominal Abscess, Antibiotic Therapy, Wound Infection.

Introduction

Acute appendicitis, the term we use today and the
pathological abnormality we understand in the 21" century,
is attributed to Fitz.' Acute appendicitis is the most
common conditions of the abdomen in both sexes of any
ages requiring acute surgical intervention.” The time-
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honored notion that the “goal should be accelerate
diagnosis and to operate before perforation occurs” has
been challenged from child group in the past 5-10 years.’
Similarly, a study by Henry et al, 2007, has shown that non-
surgical management of perforated acute appendicitis was
associated with low rate of complications and shorter
hospitalization, when compared to matched controls.’

Yardeni et al., recommend that in non perforated acute
appendicitis, antibiotic treatment should be initiated when
surgery is delayed 2-4 hours after admission. That way,
surgery must be postponed within 24 hours of admission
with no significant increase in complications, duration of
surgery and hospitalization.’

Teixeira et al., have shown that in patients with non-
perforated acute appendicitis, delaying surgery
significantly increased the rate of surgical site wound
infection but not the risk of perforation.” Some authors
suggest that tachycardia at admission in patients with acute
appendicitis may be significant as a predictive factor of
higher risk of perforation.’

In acute appendicitis patients who are treated conventionally,
time seems to be the most important element in acute
appendicitis progression towards complete obstruction and
perforation. Patients at a high risk of perforation may undergo
surgery sooner or receive pre-operative antimicrobial therapy.
But it appears most likely that perforation occurs before
hospital admission and is not time dependent.”

Other authors have said no significant increase in the rate of
perforation and infection of the surgical wound when
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appendectomy was delayed. However, a higher risk of
wound infection was associated with prolong duration of
symptoms.’In a multicenter study of large numbers of
patients, infection of the surgical wound occurred in 5 to
10% of the patients with complicated acute appendicitis
and in 1-3% of the patients with uncomplicated acute
appendicitis. Time of surgery signiﬁcantly increase the
occurrence of such complications.

The objective of our study was to evaluate the rate of
complications (perforation, use of peritoneal drainage,
post operative paralytic ileus and surgical wound infection
) related to timing of surgery in acute appendicitis patients
admitted to the surgery wards from the time of symptoms
onset of the Diabetic Association Medical College
Hospital, Faridpur, Bangladesh.

Materials & Methods

This cross-sectional comparative study was carried out in
department of Surgery, Diabetic Association Medical
College Hospital, Faridpur from January 2016 to December
2021. The study population consisted of 400 patients who
were diagnosed as a case of acute appendicitis. Patients
present with acute appendicitis above 13 years age of both
sexes are included in this study. The hospital is a regional
teaching hospital with surgical facilities available 24 hours
a day and admits 150 patients with a diagnosis of acute
appendicitis per year. Data were generated through record
review of the respective study duration.

This study included all patients who underwent
appendectomy after a diagnosis of acute appendicitis and
were confirmed by postoperative pathological examination
during the study period. The patients excluded were whom
underwent negative appendectomy, incidental
appendectomy, or interval appendectomy. Patients
characteristics including age, sex, white blood cell count, C-
reactive protein, body temperature at admission, abdominal
ultrasonography findings, surgical approach, per-operative
findings, operation time, final pathology report, length of
hospital stay, and complications were obtained from
hospital records. Outcome measures included the presence
of perforation and the development of complications.
Complications were defined as the documented
development of wound infection, intra-abdominal abscess,
or septic shock until 4 weeks after discharge. Patients were
then divided into two groups. The first group (Group-A)
consisted of appendectomy patients with symptoms of <24
hours. Second group (Group-B) included appendectomy
patients with symptoms of >24 hours but <96 hours.

Data analysis were performed using SPSS 17.0 for
windows. One way analysis of variance was used for
comparison of independent continuous variables; Scheffe's
test was used for post hoc examination. For categorical
data, a cross table with the Chi-square test was used. To
clarify the effect of appendectomy and other potential
effectors on appendix perforation and postoperative
complication, multiple logistic regression analysis was
used. A p value 0f <0.05 was accepted as significant.

Results

Table 1: Patient’s characteristic and comparison between different time in appendectomy groups
Attributes 0OT<24 h (n=140) OT>24 h to <96 h (n=260)
Age (years) 43.7 473
Female 80 160
WBC count 13,487 14,425
Neutrophil count (%) 78.4 81.5
Lymphocyte count (%) 13.6 13.1
CRP 37.4 50.3
Body temperature ('C) 37.1 37.9
With abdominal ultrasonography 140 260
Operation method
Laparoscopic appendectomy 60 60
Open appendectomy 80 200
Complication
Mortality 0 0
Nil 120 205
Perforated appendicitis 10 30
Wound infection 12 42
Post operative paralytic ileus 3 15
Intra abdominal abscess 3 11
Length of hospital stay(day) 3.7 5.8
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Data are presented as CRP=C-reactive protein; OT<24 h=Appendectomy done within 24 hours after appearance of symptoms.
OT>24 h and<96 h=Appendectomy done after 24 hours but before 96 hours. WBC=white blood cell count.

Table 2: Overall patient's characteristic and comparison between non perforated and perforated groups.

Attributes Total (n=400) Non perforated (n=360) Perforated (n=40)
Age (y) 44.04 41.0 50.5
Age>55y 60 40 20
Female 160 140 20
WBC count 13,487 13,200 14,500
Leukocytosis of >16,000 120 90 30
Neutrophil count (%) 78.4 77.2 84.2
Lymphocyte count (%) 13.6 13.7 10.3
CRP 37.4 36.3 533
Body temperature ('C) 37.1 37.2 38.5
Complication

Mortality 0 0
Nil 305 20
Wound infection 30 24
Post operative paralytic ileus 3 15
Intra abdominal abscess 3 11
Length of hospital stay(days) 3.7 6.2
Septic shock - -

Data are presented as CRP=C-reactive protein; OT<24 h=Appendectomy done within 24 hours after appearance of symptoms.
OT>24 h and<96 h=Appendectomy done after 24 hours but before 96 hours. WBC=white blood cell count.

Table-3: Characteristic of patient's without and with
complications.

Without ~ With (n=75)

(n=325)
Age (y) 43.7 48.0
Female >55 y 40 20
Female 110 50
WBC count 13,487 14,425
Neutrophil count (%) 80.4 83.5
Lymphocyte count(%) 13.6 13.7
CRP 37.4 50.3
Body temperature ("C) 37.1 37.9
With abdominal ultrasonography 325 75
Operation method
Laparoscopic appendectomy 97 23
Open appendectomy 228 52
Perforated appendicitis 143.7 26
Length of hospital stay(day) 5.8

Data are presented as CRP=C-reactive protein; OT<24

h=Appendectomy done within 24 hours after appearance of
symptoms. OT>24 h and<96 h=Appendectomy done after
24 hours but before 96 hours. WBC=white blood cell count.

In this study, a total of 400 patients with acute appendicitis
underwent appendectomy at the Diabetic Association
Medical College Hospital Faridpur, between January 2016
and December 2021. Perforation occurred in 10% (40/400)
and postoperative complications developed in 18.75%
(75/400) of these patients. There were 260 patients
appendectomy had done between 24 to 96 hours; patients
with appendectomy >24 hours had a significantly longer
hospital stay (p <0.01) compared with the other group. The
mean age was 46.04 years. Female patients accounted for
60% (240/400) and leukocytosis (>16000) presented in 30%
(120/400) of all patients. All patients received abdominal
ultrasonography before operation. None of the
ultrasonography reports definitively described appendicular
lump. Despite pathologic examination demonstrating the
presence of perforation in 60 (15%) of the surgical
specemens, none of the patient had a preoperative diagnosis
of perforated appendicitis. Overall 120(30%) of the
appendectomies were performed as laparoscopic procedures.
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The patients with perforated appendicitis were more likely
to be aged >55 years and more likely to have higher
neutrophilic leukocytosis, lower lymphocyte count, and
higher C-reactive protein than patients without perforation.
Open appendectomy was more frequently chosen in
perforated appendicitis (70% vs. 30%), but no significant
difference was observed. Comparison of outcomes between
the two groups demonstrated that patients with perforated
appendicitis were more likely to develop complications,
such as intra-abdominal abscess and sepsis, and more likely
to have a significantly longer hospitalization.

Patients who developed complications were more likely to
be older, and to have higher neutrophil count, higher body
temperature, higher open appendectomy rate, higher
perforation rate, and longer hospitalization than patients
without complications. After logistic regression analysis,
age> 55 years, perforated appendicitis, and open
appendectomy were found to be independently associated
with an increase in development of complications.

Discussion

Our study have suggested that delayed appendectomy for
acute appendicitis is unsafe because of the risk of
developing advanced pathology and postoperative
complications increasing with time following the
appearance of symptoms.'’ The large study by Teixeira et al
demonstrated that delayed appendectomy did not increase
the risk of perforation but was associated with a
significantly increased risk of surgical site infection in
patients with non perforated appendicitis. Other current
studies suggested that delayed appendectomy does not
result increased morbidity and that appendicitis could be
managed as a semi-elective condition' . The findings of
this study demonstrated that delay of appendectomy
increases appendix perforation and postoperative
complication rate, also associated with longer
hospitalization stay. Increased postoperative complications,
with or without perforation of appendicitis, have been
attributed to a negative impact on outcome associated with
delayed appendectomy. Busch et al” found that an
appendectomy delayed for >24 hours was associated with a
significant increase in the rate of perforation.

Meanwhile, the study revealed, that appendectomy
delayed >24 hours increases the length of hospital stay.
This result was in agreement with that reported by
Omundsen and Dennett,"” who demonstrated that
appendectomy delayed >4 hours increased the
postoperative length of stay. Ingraham et al's"* population
—based study using the American College of Surgeon
National Surgical Quality Improvement Program data-
base likewise showed a compatible result.

Limitations

The study was done limited time of span, samples were
collected single centre also sterility of operation theatre
and wards may reflect result of surgical outcome.

Conclusion

The present study suggest that delayed appendectomy for
acute appendicitis is unsafe because of the risk of
developing more complications. Our results incline toward
the position that appendectomy can be performed as soon
as after diagnosis of acute appendicitis.
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