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ABSTRACT

Background: Acute appendicitis is a condition characterized by inflammation of the
vermiform appendix. If untreated, mortality is high, mainly because of rupture leading to
peritonitis and shock. There is limited evidence about operative management outcomes of

acute appendicitis and associated factors.

Objective: The objective of the study is to assess the operative management outcomes of
acute appendicitis and associated factors among patients operated for acute appendicitis

in Felege Hiwot Comprehensive Specialized Hospital.

Methods: Institutional based cross-sectional study design was undertaken for patients
who were managed surgically. Data were collected from surgical registration books and
patient’s medical card. Systematic sampling technique was employed to select charts for
review. The collected data was checked for its completeness, entered, edited and cleaned
using EPlinfo version 7 and analyzed by Statistical Package of Social Science version

25.0. Logistic regression analysis was employed.

Results: Among 300 patients operated with a diagnosis of acute appendicitis with its
complication 51 (17%) developed unfavorable treatment outcomes. Patients who had
perforated appendicitis (adjusted odds ratio=5.3; 95% confidence interval (2.07, 13.51)),
intraoperative appendiceal mass (adjusted odds ratio = 6.7; 95% confidence interval
(1.78, 25.18)) and generalized abdominal tenderness (adjusted odds ratio = 3.7; 95%
confidence interval (1.64, 8.38)) were significantly associated with an unfavorable

appendicitis treatment outcome.

Conclusion and recommendation: Nearly one-sixth of the patients developed
unfavorable treatment outcomes. Perforated appendicitis, intraoperative appendiceal mass
and generalized abdominal tenderness were significantly associated with unfavorable
appendicitis treatment outcome. Therefore, for health professional’s early detection and

treatment of acute appendicitis is crucial for a better outcome.

Keywords: Appendicitis; Appendectomy; Operative outcomes
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1.INTRODUCTION

1.1 Background

Appendicitis is defined as inflammation of the vermiform appendix. Unfavorable
outcome is defined as patients with a clinical diagnosis of acute appendicitis who
improved but developed one or more postoperative complication(s), e.g., wound
infection, intestinal obstruction, or patients with a clinical diagnosis of acute appendicitis
who have died in the intra- or post-operative period (1-3).

Appendicitis in late adulthood is characterized by a delay in treatment, high perforation
rates, and unfavorable outcome parameters, all mutually correlating (4). Complicated
appendicitis and a non-satisfactory outcome in children after operation are associated

with a long preoperative duration of symptoms, young age and long surgical time (5).

The morbidity of immediate operative treatment was 36.5% for complicated appendicitis
(6).The wound infection rate and the incidence of intra-abdominal abscess after the
treatment of perforated appendicitis in children is higher than that of non-perforated

appendicitis (7).

The rate perforation is higher in the elderly than the general population (8). As a result
of increased comorbidities and an increased rate of perforation, postoperative morbidity,
mortality, and hospital length of stay are increased in the elderly compared with younger
populations with appendicitis. And very young children had the greatest risk of

complicated disease (9, 10).

The current standard of care for patients with appendicitis is the surgical appendectomy
(3, 11). Increase in the timing of surgery from the onset of symptoms is associated with

higher risk of complicated appendicitis and postoperative complications (12).

Appendectomy for presumed appendicitis is the most common surgical emergency during
pregnancy. The incidence is approximately 1 in 766 births. Acute appendicitis can occur
at any time during pregnancy but is rare in the third trimester. The overall incidence of
fetal loss after appendectomy is 4%, and the risk of early delivery is 7%. Rates of fetal
loss are considerably higher in women with complicated appendicitis than in those with a

negative appendectomy or with simple appendicitis (13, 14).



1.2. Statement of the problem
Acute appendicitis is the commonest surgical emergency (3, 15, 16). It is a challenging

task for the surgeons worldwide. The perforated appendix and its complications are
associated with significant morbidity and even mortality in the developing world like
Pakistan. Poverty, misdiagnosis because of variability in symptomatology, late clinical
presentation, elderly age and lack of modern diagnostic aids with expertise in the
Emergency Departments are the major factors responsible for the advanced disease
profile and its complications. Acute appendicitis is the most common causes of acute
abdomen which accounts 57.6%. Acute appendicitis is a condition that requires an
immediate decision and intervention. The difficulty in distinguishing appendicitis from
other common causes of abdominal pain, and the increase in morbidity and mortality

accompanying perforation makes appendicitis an important disease entity (17).

The incidence of appendicitis in Northern America is 100 per 100,000 person-years with
nearly 400,000 diagnoses in 2015. In contrast, incidence is increasing in Asia, the Middle
East, Southern America, and Africa (18).

Post-appendectomy mortality rate was 2.1/1000. Increased mortality was found in
patients over 60 years of age. Negative appendectomy and complicated appendicitis were
associated to mortality. Surgical site infection was observed in 13% and pelvic abscess in
2% of the patients (19, 20).

The major causes of morbidity and mortality in acute appendicitis are perforation and
gangrene. perforation rate was correlated mostly with the pre-hospital and the in-hospital
delay 86% and 14% respectively (21, 22). Similarly studies showed that increase in the
timing of surgery from the onset of symptoms is associated with higher risk of
complicated appendicitis and postoperative complications (12, 23, 24). In contrary study
done in 2016 showed that lengths of hospital stay were not significantly associated with
the risk of perforation but, complicated appendicitis was 3.46 more likely to develop
unfavorable outcome than simple appendicitis (25-27).

A study done in Veterans Affairs Medical Centers showed that 16% of patients had one

or more complications after surgery (28).



However, Study done in Africa showed that appendicitis remains a significant health
challenge in Africa due to the attendant high incidence of perforations and complications
(29). Retrospective study showed that from patients from acute appendicitis 28.5% had
appendiceal perforation. The peak age was in the second and third decades of life with
male predominance. The most common complications were Surgical site infections,
wound dehiscence and pelvic abscess, 18.6%, 15.2%, 13.5% respectively (30). Severe
forms of acute appendicitis and post-operative morbidity are higher in the elderly
population which accounts 39.2% (31).

Retrospective cohort study done to identify clinical factors predictive of appendicitis in
pregnant women and associated obstetric outcomes showed that women with appendicitis
had a higher rate of pregnancy loss <20 week (32).In the study done in South Africa and
USA showed that patients from more rural environments demonstrate poorer outcomes
(33).

Study done in Ethiopia, Mizan Aman Hospital, showed that 31.9% of them had
unfavorable outcome. Postoperative wound infection was the predominant postoperative
complication in 66% of patients and paralytic ileus was found in 12%, Pneumonia in
11%, peritonitis in 6% and fecal fistula 2% of patients (1). Study done in Saint Luke
catholic hospital, wolliso, 10.2% of them had unfavorable outcome (34). Study done in
Ambhara region showed that 26.6% of them developed unfavorable treatment outcomes

There is greater variation in operative management outcomes of acute appendicitis
among studies done in different areas of Ethiopia like, Saint Luke Catholic Hospital,
Oromia Region (10.2%), Nekemit (29.3%), Mizan Aman (31.9%), Debre Markos,
Amhara Region (26.6%) (1, 34-36). Therefore, the present study was clearly show
operative management outcomes of acute appendicitis.

In addition to these even though there are studies have been conducted to assess the
operative management outcomes of acute appendicitis in Ethiopia, only limited studies

assess the associated factors of operative outcomes of acute appendicitis.

Study done in Gimma University, Mizan Aman General Hospital showed that; those who

cannot read and write, with fever, perforated appendix, post-operative length of hospital
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stays, who had right lower quadrat mass had more likely to have unfavorable
management outcomes (1). However, study done in Oromia, Wolliso, showed that only
those who had elevated WBC count were more likely to have unfavorable outcomes (34)
Study conducted in Amhara region, showed that elevated WBC count and intraoperative
appendiceal abscess were more likely to have unfavorable treatment outcomes (36). This

study will narrow these gaps.

In this study comorbid illness, prophylactic antibiotics, duration of surgery, type of
anesthesia, position of the appendix, post-operative analgesia added as a variable which is
not included in the studies done in Nekemit and Debre Markos (35, 36). As far as to my
review no similar studies were documented in the study area, this shows that knowing
relevant factors for operative management outcomes of acute appendicitis may be used
for stakeholders, policy makers to improve developed strategies by using the finding of
this study.

Therefore, this study aimed to assess operative management outcomes and associated
factors of acute appendicitis at FHCSH.

1.3 Significance of the study

The significance of this study is to assess and show the effect of the disease for those who
are responsible directly or indirectly in giving health care service and also to contribute
practicable recommendations based on the study findings, so that proper planning,
implementation and evaluation of the perspective health activities will be conducted in
the study area. The findings of this study would help to have additional and recent
information on the problem and provide some knowledge and insight on operative
management outcomes and associated factors of acute appendicitis in FHCSH, Amhara
region. In addition, the finding of this study will be used as a guide for the governmental,
nongovernmental organization and the local health workers as addition information to
provide quality health care service, early diagnosis and treatment, for those patients with
acute appendicitis. It will also use as aspiring for those who need to conduct similar study

on the issue which is not addressed in this study in the region and FHCSH.



2 LITERATURE REVIEW

2.1 Socio demographic characteristics

Worldwide studies showed that a total of 78% of children with age less than 6 years and
44% of children age greater than 10 years had a non-satisfactory outcome (5).

The study conducted by Addis and associates nearly 70% of patients with acute
appendicitis are less than 30 years of age. In addition the study illustrated that acute
appendicitis is slightly more common in males, with a male: female ratio of 1.4:1. In a
lifetime, 8.6% of males and 6.7% of females can be expected to develop acute
appendicitis (15, 37)

The American Academy of Pediatrics released a study done on acute appendicitis risk of
complications. Accordingly, appendicitis was more common in boys of all ages with

annual incidence greatest for boys 10 to 14 years and girls 15 to 16 years old (10).

A retrospective population-based cohort study conducted in Canada showed that, 58% of
the patients were male, 35.5% had perforation. The incidence was highest in those aged
10-19 years. The female: male age-adjusted ratio was 1:1.4 (38). In study done on
outcomes of operative management of appendicitis, the average age was significantly
greater for patients with complicated versus uncomplicated appendicitis (47 vs. 33 years,
respectively), and by logistic regression, age was a significant factor for complicated

appendicitis (39).

A study conducted by Bech-Larsen showed that total of 78% of children < 6 years and
44% of children > 10 years had a non-satisfactory outcome (5, 40).

Study conducted in Taiwan showed that age 1.05 and male sex 1.96 more likely had

appendiceal rupture (8).

Prospective case series study done to evaluate the major factors affecting the clinical
outcome in the management of acute appendicitis showed that age ranged from 13-65



years and 57% of the patients were male (20). Contrarily, study done on epidemiologic
Features of Acute Appendicitis in A Tropical African population there has been an
increasing incidence in both sexes almost in a similar pattern. The highest incidence in
males and females occurred in the second and third decades, respectively (41).

In a study carried out at Zewditu Memorial Hospital, showed that a male to female ratio
of 2.6: |. The patients' ages ranged between 13 and 75 with the peak occurring between
13-30 years (42). Equivalent study was carried out at Tikur Anbessa Teaching Hospital
where acute appendicitis accounted for just over half of the acute abdomen cases 52 %, of
whom 67% were males and 34% were females (M: F =2:1). The majority of the cases
were in their second and third decades of life. Four patients (3.3%) with acute
appendicitis had died (43).

A study done in Ethiopia in Saint Luke Catholic Hospital Oromia region, male patients
with a clinical diagnosis of acute appendicitis were 63% less likely, risk of developing
unfavorable outcome as compared to their female counterparty (34). Whereas study done
in Nekemit Referral Hospital showed that, not only being male but also age less than 30
year, being married, being Oromo were 20.246, 0.411,5.27 times more likely to develop
bad management outcomes respectively (35). In another study done in Debre Markos
being male is more likely to develop acute appendicitis than female, with the commonest
age group of less than or equal to 20 years (36).

2.2. Operative management outcomes of acute appendicitis

In study done in Worldwide on outcomes of operative management of appendicitis, the

overall rate of complicated appendicitis was 13% (39).

A Cross-Sectional study done in Rajshahi medical college hospital showed that post-
operative complications occurred 80% of cases. Post-operative complications were
monitored and addressed as: prolonged ileus, wound sepsis as major and minor wound
infection, intra-abdominal sepsis as pelvic abscess and fecal fistula (22). But cross-
sectional study done in India showed that post-operative complications were noted in

51% of the patients, commonly paralytic ileus (46%) and wound infection (20%) (44).



Study conducted by Bech-Larsen showed that 73% of patients with a non-satisfactory

outcome had complicated appendicitis (5).

Study done by Samuel Chidi Ekpemo in Aba, Nigeria showed that those with
postoperative outcome with wound infection recorded in 20%, wound break down 10%,
septicemia 15%, pelvic abscess 5% and death 1% (45). Study conducted in Sudan
showed that complications were seen in 16.5% and no mortality was reported in this

study. Surgical site infection accounts 9.7% (46).

Study done in Zewditu Memorial Hospital showed that following appendectomy, the

postoperative mortality rate was 1.2% (42).

According to the study done in Saint Luke Catholic Hospital, Oromia Region, 39 (10.2%)
of them had negative outcome where they have improved but developed one or more
postoperative complication(s). Postoperative wound infection was the predominant
postoperative complication 48.7% patients and bowel adhesion was found 26% (34).
Whereas study done in Nekemit Referral Hospital showed that 29.3% have develop bad
outcome where they have improved but develop one or more complication (35).

A study done in Debre Markos hospital showed that among 169 patients who underwent
appendectomy for treatment of acute appendicitis, 45(26.6%) of them developed

unfavorable treatment outcomes (36).

2.3 Disease related factors

2.3.1 Clinical signs and symptoms and Intra-operative findings

The American Academy of Pediatrics study showed that 24% of children with the disease
had gross perforation, while 8% had acute appendicitis complicated by peritoneal
abscess. Young children had the lowest incidence of acute appendicitis, but they had a 5
times risk of complicated disease than those with 15 - 16-year-old. Children, 5 years old
had 46% risk of gross perforation and 19% had abscess formation, compared with 19%
and 16% than the above age (10).



Study done in India showed that all the patients had typical right iliac fossa pain, with
tenderness and localized guarding in 37%. Ultrasound diagnosed appendicitis in 80% of
cases. Leukocytosis was seen in 71% with neutrophil shift in 85% of patients. 60% of

patients had perforation and abscess formation, gangrene in 45% and mass in 37% (44).

Study conducted in Taiwan showed that fever >38 degree centigrade 2.59, left shift in
leucocyte counts greater than seventy-six present 2.34, anorexia 2.03, and a retrocecal

positioned appendix 1.93 more likely had appendiceal rupture (8).

Study done in Africa showed that patients had different intraoperative findings like
appendix abscess 10%, appendix mass 15%, perforated appendix 30%, gangrenous
appendix 5% (45).

A retrospective study conducted at South Africa showed that 56% was from the urban
area.60% of appendices were perforated and associated with intra-abdominal
contamination with 40% risk of re operation (47).

A case-control study done in 402 patients with acute appendicitis showed that 45% of the

patients with appendiceal perforation had post-operative complication (48).

Study carried out at Zewditu Memorial Hospital, showed that the natural course of the
disease comprised 70.6% simple appendicitis, 17.4% perforated appendix, 9.5%

gangrenous appendix, and 2.5% appendiceal abscess with amputated stump left (42).

A study done in Ethiopia, Oromia Region, showed that patients with WBC>10,000
cellssmm3 with clinical diagnosis of acute appendicitis were 3.6 times more likely have

unfavorable outcome as compared to their counterparts (34).

Study done in Nekemet Referral Hospital. All the cases presented with abdominal pain
and a shift of peri -umbilical pain to the right lower quadrant. The commonest sign was
right lower quadrant tenderness. The rate of simple and perforated appendicitis was
65.2% and 21.5%, respectively. Patients who develop past operative wound infection
were 19.9%. There was no death encountered (35).

Study conducted at Attat General Hospital, Gurage Zone Abdominal pain (100%),
vomiting (79%) and nausea (81%) were the main complaints of appendicitis. Half of



patients had body temperature of >= 37.5 ¢ 41 (50%) and the rest < 37.5 °C. Acute
appendicitis (simple) contributes 85.4% and high in 2" decade, appendiceal abscess
(6.1%) and perforated appendicitis accounts 8.5%. The most post op complication in this
study was surgical site infection which was 8.5%. one death following appendectomy
plus abscess drainage. The complication was within 5™and 6™decades and who comes
after two days of illness (49).

Similarly, Retrospective study done at MizanAman General Hospital in 182cases
showed that all presented with abdominal pain, 58.2% had right lower quadrant
tenderness. The rate of perforated appendix was 40 (22%).The commonest post-
operative complication was wound infection 66% (1, 35, 44).

A study done in Debre Markos showed that two variables were statistically associated
with the treatment outcomes of acute appendicitis. These were elevated WBC count at the
time of presentation and intraoperative appendiceal abscess. Patients who had elevated
WABC count at the time of presentation were 4.7 times more likely to develop unfavorable
treatment outcome. Those who had an intraoperative appendiceal abscess were 3.8 times
more likely to develop unfavorable treatment outcome as compared to their counter
parts(36).

2.3.2 Duration of Illness and length of hospital stay

A study conducted in America showed that there was two times risk of complication in
patients with delayed presentation more than 48hrs (12, 24, 50, 51). Similarly, In
Tomisoara, Romania, it was found that high morbidity and mortality rates from acute
appendicitis were due to delay that led to higher incidence of perforation (52). The
hospital length of stay was 2.3 times longer for patients with complicated appendicitis
(4.4 vs. 1.9 days) (39).

Study done in Pakistan showed that patients with perforated appendicitis had a
significant pre hospital interval (2.67 times longer) in contrast to patients having

appendicitis without perforation (50).



Study conducted in Taiwan showed that preadmission duration of pain and interval of
time from admission to surgery had risk of appendiceal rupture by 1.23and 1.02 times

respectively (8).

In a study conducted in South Africa, all of the patients who died during post
appendectomy period (1.2% mortality rate), were presented more than four days after the

onset of symptoms (53).

Cross-sectional study done in Rajshahi medical college hospital showed from the risk
factors studied, the patient’s pre-hospital time delay was the most important risk factor
for perforation 86% (22). In contrary in another study delayed operation was associated
with significantly fewer overall complications, wound infections, abdominal/pelvic

abscesses, ileus/bowel obstructions, and reoperations (16, 54, 55).

However study done in Ethiopia, Nekemit Referral Hospital showed that, duration of
presentation to hospital after illness >24hrs and duration of hospital stay > 7 days were
significantly associated with the bad management outcomes by, 0.342, 5.072, times

respectively (35).

2.4 Treatment Related Factors:

2.4.1 Duration of surgery, Type of procedure and Type of abdominal incision

Worldwide retrospective study showed that surgical time was significantly shorter in the
group of patients with a satisfactory outcome and in those with simple appendicitis than
in the other groups (5).

Prospective study conducted in Sudan showed that the approach to appendicectomy was
through Grid Iron incision in 88.3% patients, through Lanz incision in 9.5% patients and
through Lower right paramedian incision in 1.5% patients. All patients who underwent
surgical interventions received prophylactic antibiotics in the form of Ceftriaxone

1gram+ Metronidazole 500 mg intra-venously at induction of anesthesia (56).
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2.4 Conceptual framework

Demographic

Factors

Disease Related Factors:

e Pre-operative WBC
count

e Appendiceal abscess

e RLQ mass

e Perforation

e Position of the appendix

e Duration of illness

e Clinical symptoms

e Clinical signs

e Comorbid illness

e Length of hospital stay

e Duration of illness

e Age

ﬁ e Sex
e Residence I '|

e Ethnicity

Management
outcomes of acute
appendicitis

—

Treatment Related
Factors:

Type of abdominal
incision

Procedure performed
Duration of surgery
Medications taken
prior to hospitalization
Prophylaxis antibiotics
Type of anesthesia

Post-operative
analgesia

rigure 1. Conceptual frame work show factors associated with management outcomes of
acute appendicitis developed by reviewing different literatures (1, 16, 34, 36, 48).
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3. OBJECTIVES
3.1. General objective
v' To assess the operative management outcomes of acute appendicitis and
associated factors among patients operated for acute appendicitis in FHCSH,
from September 2018 to September 2020.

3.2. Specific objectives
v" To describe the operative management outcomes of acute appendicitis.

v To identify factors associated with unfavorable operative management

outcomes of acute appendicitis.
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4. METHODS
4.1. Study design and study period

Facility based cross sectional study design was conducted from march 1-30, 2021 by
reviewing patient cards who get operated for acute appendicitis from September 1,2018
to September 1, 2020.

4.2. Study area

The study was conducted in Felege Hiwot comprehensive specialized hospital which is
found in Bahir Dar city. Bahir Dar is the capital city of Amhara National Regional State
(ANRS), located 565 km north west of Addis Abeba. The city has two comprehensive
specialized hospital, one District Hospital, ten health centers, ten health posts, four
private hospitals, and higher clinics. The hospital gives service for an estimated of 1.5
million people with different in-patient and out-patient wards. FHCSH has seven wards

with 869 professional and 179 administrative staffs.

4.3. Population

4.3.1. Source population

All patients who were operated for acute appendicitis at FHCSH from September 1,
2018 to September 1, 2020.

4.3.2. Study population
All selected patients who were operated for acute appendicitis in FHCSH from
September 1, 2018 to September 1, 2020.

4.3.3. Eligibility criteria

Inclusion criteria

» All operated patients with acute appendicitis on the study period

Exclusion criteria

» Patients with acute appendicitis who have incomplete records to fill the
dependent variable
» Patients intra operative diagnosis other than appendicitis.
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4.4. Sample size determination and sampling technique.

4.4.1. Sample size determination
The required sample size was determined by using single population proportion formula,

with the assumption of 95%confidence level, 5%margin of error (d), and estimating a
proportion (p) 26.6%,from unfavorable operative treatment outcome.(36)

n= [(Zo/2)2 %P (1-P)]/d2=300
The total sample size is 300.
Sample size for the second objective by use Fleiss formula was calculated from the study
conducted in the significant variables associated with operative treatment outcome of
acute appendicitis.

Table 1: SaMple size determination for associated factors for operative treatment outcomes
of acute appendicitis in FHCSH, Northwest, Ethiopia, 2021

Variables Assumptions
power | Ratio | P1 Cl% | P2 N
WBC count 80% 1 49.3 | 95 10.2 52
Appendiceal abscess 80% 1 59.5 | 95 15.7 46
RLQ mass 80 1 28 95 78.6 36
Length of hospital stay 80 1 15 95 27.8 16

Key; Ratio=unexposed: exposed, P1=% of outcome in exposed group, P2=% of outcome in

unexposed group, N=sample size, RLQ=right lower quadrant
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The sample size is determined through StatCalc function of Epi Info version 7 software
for each objective with the assumptions of 95% confidence interval, 5% marginal error,
80% power, unexposed to exposed ratio, percent outcome in unexposed group, and
adjusted odds ratio of each major factors from the previous studies [(1, 34, 36)] and the

maximum calculated sample size is taken. Therefore, the final sample size was 300.

4.4.2. Sampling technique
First, all operative records from major operation register book in the operation room

was reviewed to identify patients operated for acute appendicitis from September
2018 to September 2020 and sorted based on their unique medical register number
starting from the least and was coded (1,2,3). Then using systematic random sampling
technique patient cards was selected until the required sample size is obtained in
every kth (where K=N/n) K=2, N=600. The first study subjects were selected by
using lottery method from the first K of patient charts. Every K" interval the selected
charts was taken out from the card room. The data collectors were fill the required

data from the selected charts.

4.5. Data collection and procedure
Checklist prepared in English was used as data collection and data collection procedure

was started from operation registration logbooks in the operation room of the hospital
followed by collecting the relevant cards from the card room by trained data collectors
under supervision. Based on the inclusion and exclusion criteria of the study, appropriate

information was gathered and entered in to the prepared checklist.

4.6. Data quality control
The data was collected by using semi structured checklist from the patient’s chart. The

selected charts were taken from the card room. Then a total of 2 collectors were trained
who are BSC nurses by the principal investigator. Checklist was distributed to the data
collectors then the required data was filled from the selected charts  Before data
collection is started patients’ card and surgery registration books were collected and cross

matched. The checklist was checked to avoid any errors.
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Completely filled checklists were submitted daily to the principal investigator after

completeness was checked by the principal investigator.

4.7. Study variables

4.7.1. Dependent variables
— Management outcomes of acute appendicitis. (favorable and unfavorable)

4.7.2. Independent variables
Demographic Factors

— Age

- Sex

— Residence
— Ethnicity

Disease Related Factors:

- Duration of illness

- Clinical symptoms

- Intra-operative findings.
- Preoperative WBC count
- Comorbid illness

- length of hospital stay

- position of the appendix

Treatment Related Factors:
-Type of abdominal incision
- Procedure performed
-Duration of surgery
- Medications taken prior to hospitalization
-Prophylaxis antibiotics
- Type of anesthesia
- Post operative analgesia
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4.8. Operational definition
Acute appendicitis: patients having sign and symptoms of appendicitis and diagnosed as

acute appendicitis by the clinician.

Acute abdomen: - any sudden condition with chief manifestation of pain of recent onset

in the abdominal area which may require urgent surgical intervention (49).

Outcome: Condition of the patient at discharge (either improved with no postoperative
complication(s) or developed one or more complications) (36).

Favorable outcome: — patients with diagnosis and operated for acute appendicitis

improved and discharged from hospital with no postoperative complications (36).

Unfavorable outcome: — Patients with a clinical examination (history, physical
examination), laboratory investigation and ultra-sonographic diagnosis of acute
appendicitis who developed one or more postoperative complication. (e.g., wound
infection, fistula, intestinal obstruction, or who have died intra- or postoperatively.) until
the patient is discharged from the hospital (36)

Normal appendix: The vermiform appendix without any sign of inflammation,

gangrene, abscess or perforation (57).

Complicated appendicitis: Defined as appendicitis with perforation, or abscess, or

gangrene or mass formation, or a combination of the above findings.
Appendectomy: -Surgical Removal of appendix (49).
Clinical manifestation: -Sign and symptom of the case (49)

Intra-operative finding: -The finding after abdomen is opened which can be normal,

inflamed, gangrenous, abscess, perforated etc. (49).
Operative management: -Means surgical management.

Procedure performed: -The procedure that can be done after opening the abdomen

which can be appendectomy, appendectomy with abscess drainage etc.
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Postoperative wound infection: An infection in the tissues of the incision and operative
area (57).

Length of hospital stay: — Number of days elapsed while the patient is in the hospital
(36)

Clinical diagnosis of acute appendicitis: - Initial clinical assessment in acute
appendicitis without employment of imaging modalities, laparoscopy or any other
adjunct diagnostic test (57)

Leukocytosis: — laboratory finding of WBC >10,000/mm?®

4.9. Data processing, analysis and interpretation

Data clean up and cross-checking was done before analysis. Data was checked, coded,
and completed. Questionnaires were given identification numbers and entered to Epi info
version 7 then it was exported to SPSS version 25 for analysis. Both descriptive and
analytical statistical procedures were utilized. Descriptive statistics like percentage,
mean, and standard deviation was used for the presentation of socio-demographic data
and operative outcomes of acute appendicitis. Tables were also used for data
presentation. Binary logistic regression was used to identify factors associated with
operative management outcomes of acute appendicitis among patients operated for acute
appendicitis in Felege Hiwot Comprehensive Specialized Hospital from September 2018
to September 2020, North West, Amhara, Ethiopia. All explanatory variables with a p-
value of < 0.25 from bivariable logistic regression model was fitted into the multivariable
logistic regression model to control the possible effect of confounders and finally, the
variables which were have been independent association with operative management
outcome of acute appendicitis were identified on the basis of AOR, with 95% CI and a p-
value less than 0.05 will be significant. Model fitness was checked by using Hosmer and

Lemeshow goodness of a fit test.
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4.10. Ethical consideration
The ethical issue of this study was approved by Institutional Review Board of the Bahir

Dar University, CMHS. Official letter was written to FHCSH, and official permission to
undertake the study was obtained from the Hospital. The supportive staffs (i.e., Card
room workers), Operation Room and surgical staffs was informed about the purpose of
the study and informed voluntary, written and signed consent was obtained from the chief

executive officer. Confidentiality of patient’s information was assured.

4.11. Dissemination of results

The result of the study will be present to Bahir Dar University community as part of
IESO thesis; and it will be disseminated to Bahir Dar university college of health

sciences, Department of Integrated Emergency surgery and Obs/Gyn, Regional health
bureau, FHCSH, zone and district health offices.
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5. Results

5.1 Sociodemographic characteristics

From all 300 patients operated for appendicitis and with its complications 177(59%) were
males and 123(41%) were females. Moreover, 165 (55%) of patients were urban and 135
(45%) were rural dwellers. Most of the patients (41.3%) were within the age of 21-30

years. The median age of the patient was 25years with inter quartile range of 12years.

Table 2 Sociodemographic characteristics of patients operated for a clinical diagnosis of
acute appendicitis from September 1 2018 to 2020 (n =300).

Variables Frequency Percentage
Sex Male 177 59
Female 123 41
Residence Urban 165 55
Rural 135 45
Age group <20 years 99 33
21-30 124 41.3
years
30 10.0
31-40
years
>50 years
Ethnicity ~ Amhara 286 95.3
Oromo 8 2.7
Tigre 6 2.0
Others 0 0
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5.2 Clinical symptom, sign and investigation profile of patients with
appendicitis

5.2.1 Clinical symptoms

Abdominal pain was the main presenting complaint of patients with acute appendicitis.
Among the patient of appendicitis, 220 (73.3%) had an initial periumbilical pain that
latter shifted to the RLQ of the abdomen, 58(19.3%) had RLQ abdominal pain, 22 (7.3%)
had unspecified abdominal pain. From those operated patients 125(41.7%) presented
within 24hr with the median duration of illness of 48hrs. Additionally, from the study
participants who presented with loss of appetite, vomiting, nausea and fever were
247(82.3%), 247(82.3%), 267(89%) and 187(62.3%) respectively. Out of the patients, 18
(6%) had urinary symptoms like dysuria, hematuria 17 (5.7%) had diarrhea and 6 (2%)
had constipation as their presenting complaints. From subjects who participated in the

study 208 (69.3%) did not taken any medication before admission.

5..2.2 Clinical signs
The physical finding of the patients showed that 77 (25.7%) patients had positive

obturator sign, 70 (23.3%) of patients had positive psoas and 70(23.3%) had positive
rovising sign. Majority of patients 247 (82.3%) had RLQ abdominal tenderness. Twenty-

nine patients were presented with RLQ abdominal mass.

5.2.3 Investigation profiles
CBC was done for all patients. Of whom, 231 (77%) had raised WBC count

(>10,000cells/mm3).
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Table 3 clinical symptoms of patients operated for acute appendicitis in FHCSRH from

1/2018-1/2020

Variables Frequency Percentage
Abdominal pain  Periumbilical pain shifting to RLQ 220 73.3
RLQ 58 19.3
Unspecified site 22 7.3
Loss of appetite yes 247 82.3
No 53 17.7
Vomiting lepisode 103 34.3
2 episodes 63 21
3 episodes 59 19.7
24episodes 22 7.3
No vomiting 53 17.7
Nausea yes 267 89
No 33 11
Fever No fever 113 37.7
Low grade 169 56.3
High grade 18 6
Diarrhea yes 17 5.7
No 283 94.3
Constipation yes 6 2
No 294 98
Urinary symptom yes 18 6
No 282 94
Medication taken yes 92 30.7
prior to admission NO 208 69.3
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Table 4 clinical sign and laboratory investigations of operated patients for acute
appendicitis in FHCSRH from 1/2018-1/2020

Variables Frequency Percentage
Psoas sign yes 70 23.3
No 230 76.7
Obturator sign yes 77 25.7
No 223 74.3
Rovising sign yes 70 23.3
No 230 76.7
Abdominal tenderness RLQ 247 82.3
location Unspecified 12 4
Generalized 41 13.7
RLQ mass yes 29 9.7
No 271 90.3
Raised WBC yes 231 77
>10000cells/mm3 No 69 23
Chronic illness yes 7 2.3
No 293 97.7
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Duration of iliness prior to admission

= <24 hours
= 24-48 hours

= >48 hours

rigure 2 ; Duration of illness prior to admission of acute appendicitis patients at FHCSH
from September 2018-2020
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5.3 Management procedures for acute appendicitis
Majority of patients (98.3%) were given preoperative 1V antibiotics. The most common

type of abdominal incision was RLQ transverse incision (82.7%; n=248) followed by
lower midline vertical incision (12.7%; n=11). Majority of patients (95%) were taken
general anesthesia. The most common intraoperative findings were an inflamed appendix
(42.7%; n =128) followed by perforated appendix (22.7%; n=68). The position of
appendix of the patients were retrocecal (71.7%; n = 215). The commonest operative
procedure done was appendectomy (73.3%; n=220) followed by appendectomy with
peritoneal lavage (17%; n =51) and abscess drainage with lavage (9.7%, n=29). Duration
of surgery for most of patients were less than one hour with a median duration of 60
minutes. (75%, n=225).

All most all operated patients were taken post-operative analgesia (99.7%, n=299).

Among 300 patients who were operated, 51 (17%) of them developed postoperative
complications (unfavorable treatment outcomes). The major postoperative complications
were wound infection (10%; n =30), wound dehiscence (2.7%, n=8) pneumonia (2.3%;
n=7), fistula (0.7%; n =2) and death (0.7%; n = 2). Majority of operated patients (157
(52.3%)) stayed in the hospital for <3 days with the median of 3days.
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Table 5 Management related profiles of patients operated for a clinical diagnosis of acute

appendicitis from 2018 to 2010 (n =300).

Variable’s frequency
Percentage
Type of abdominal incision
RLQ transverse 248 82.7
Lower midline 38 12.7
McBurney 13 4.3
Others 1 0.3
Position of appendix
Retrocecal 215 71.7
Pelvic 50 16.7
Sub cecal 34
11.3
Others 1 0.3
Length of hospital stay
< 3 days 157 52.3
3-5 days 107
35.7
= 6 days 36 12
Condition at discharge
Improved 295 98.3
Complicated 3 1
Dead 2 0.7
Procedure performed
Appendectomy 220 73.3
Abscess drainage and lavage 29 9.7
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Peritoneal lavage & appendectomy

51

17
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Intra operative finding

22.70%
17%
12.70%
Inflamed appendex Gangrenous Perforated appendex Appendiceal absecess Appendiceal mass
appendex

Figure 3: Intra operative finding of patients operated for acute appendicitis in FHCSH from
September 2018-2020
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= Surgical site infection
= \Wound dehisence

= Fistula

= Pnemonia

= Others

rigure 4: POSt-operative complication of acute appendicitis patients at FHCSH from
September 2018- September 2020
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5.4 Factors affecting treatment outcomes of acute appendicitis
In bivariable logistic regression analysis, age, fever, abdominal pain location, history of

vomiting, abdominal tenderness location, intraoperative finding, type of procedure done
and duration of illness were statistically associated with treatment outcome of acute
appendicitis. However, only three variables were statistically associated with treatment
outcome of acute appendicitis after adjusting for possible confounders. These were
generalized abdominal tenderness, perforated appendicitis and appendiceal abscess.
Patients who had generalized tenderness were 3.7 times more likely to develop
unfavorable outcome than those with RLQ tenderness. Those patients who had
intraoperative perforated appendicitis were 5.3 times more likely to had unfavorable
treatment outcome as compared to patients who had an inflamed appendix. Similarly,
patients who had an intraoperative finding of appendiceal mass were 6.7 times more
likely to develop unfavorable treatment outcome as compared to those who had inflamed
appendix.
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Table 6 Factors affecting treatment outcome of acute appendicitis from 2018 to
2020(n=300)

Variables Unfavorable favorable COR [95%CI] AOR [95%CI] P-value

Abd tenderness location

RLQ 28 219 1 1
Unspecified 5 7 5.6 (1.66,18.79) 3.98 (1.08,14.59) 0.37
Generalized 18 23 6.1 (2.95,12.72) 3.7 (1.64,8.39) 0.002

Intra operative finding

Inflamed appendix 8 120 1 1
Gangrenous appendix 7 44 2.4 (0.82,6.97) 1.9 (0.62,5.63) 0.265
Perforated appendix 25 43 8.7 (3.66,20.79) 5.3(2.07,13.51) 0.001
Appendiceal abscess 6 32 2.8 (0.91,8.69) 2.03 (0.62,6065) 0.244
Appendiceal mass 5 10 7.5 (2.06,27.25) 6.7 (1.78,25.18) 0.005

Duration of illness

<24hours 14 111 1 1
24-48hours 5 62 0.64 (0.22,1.86) 0.5(0.15,1.53) 0.218
>48hours 32 76 3.3 (1.67,6.67) 1.4 (0.59,3.33) 0.434

Types of procedure done

Appendectomy 26 194 1 1
Abscess drainage & lavage 7 22 2.4 (0.92,6.10) 1.4 (0.27,7.07) 0.70
Appendectomy & 18 33 4.1(2.01,8.24) 0.63 (0.15,2.56) 0.52

peritoneal lavage
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Table 7 Factors affecting treatment outcome of acute appendicitis from 2018 to 2020(n=300)

Variables Unfavorable favorable COR [95%CI] AOR [95%CI] P-value
Age
<20years 10 89 1
21-30years 18 106 1.5(0.66,3.44)
31-40years 7 23 2.7 (0.93,7.89)
41-50years 6 13 4.1 (1.28,13.2)
>50years 10 18 4.9 (1.79,13.63)
Fever
no fever 17 96 1
Low grade fever 29 140 1.2 (0.61,2.25)
High grade fever 5 13 2.2 (0.69,6.88)
Abd pain location
Periumbilical shifting to RLQ 34 186 1
RLQ 11 47 1.3 (0.6,2.71)
Unspecified 6 16 2.1 (0.75,5.62)
Vomiting
No vomiting 11 42 1
One episode of vomiting 13 90 0.6 (0.23,1.33)
Two episodes of vomiting 9 54 0.6 (0.24,1.68)
Three episodes of vomiting 10 49 0.8 (0.30,2.02)
2 four episodes of vomiting 8 14 2.2 (0.73,6.51)
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6 Discussion
In this study 17% of patients developed unfavorable treatment outcomes of acute

appendicitis with postoperative complications. The most common unfavorable outcomes
were wound infection, wound dehiscence, pneumonia, fistula and death. This study is in
line with the studies conducted in Jimma university, Sudan and America 14.3%, 16.5%,
16% respectively. (28, 46, 57). However, this finding is lower than studies conducted in
Debre Markos (26.6%), Mizan Aman (31.9%), India (51%). (1, 36, 44) In this study the
commonest unfavorable outcome was wound infection which accounts 10%.. This
finding is lower than studies done in Debre Markos (13.6), Nekemit (19.9%), Woliso
(48.7%), Mizan Aman (66%), Nigeria (18.6), India (20%), Pakistan (13%), Finland
(13%). But higher than the study done in Mettu Karl hospital (7.4%). This study is
comparable with the study done in Sudan (9.7%) (1, 19, 20, 30, 34-36, 44) The possible
explanation for the above discrepancy could be the difference in socioeconomic and

organizational set-up among countries.

Intraoperative finding of perforated appendicitis, appendiceal mass and generalized
abdominal tenderness were the factors associated with treatment outcome of acute
appendicitis in this study. Patients who had intraoperative perforated appendicitis were
more likely to develop an unfavorable acute appendicitis treatment outcome as compared
to those who had simply inflamed appendicitis. This was supported by a study done in
Mizan Aman, Mettu Karl hospital, India, Rajashali medical college hospital and America
(1, 22, 25-27, 48, 57). Patients with generalized abdominal tenderness were more likely
to develop unfavorable treatment outcome. Similarly, those patients who had an
intraoperative appendiceal mass were more likely to develop unfavorable acute
appendicitis treatment outcome as compared to patients with acutely inflamed
appendicitis. This finding was in line with the study done in Mizan Aman and Mettu Karl
hospital (1, 57). The possible explanation might be due to the fact that prolonged duration
of illness prior to admission to hospital that is most of perforated patients come after
48hours (60.3%). The other explanation might be prolonged hospital stay (54.4% stay 3-5
days).
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7 Conclusions and Recommendations

7.1 Conclusions

The treatment outcome of acute appendicitis was almost good relative to study done
elsewhere

Majority of patients with acute appendicitis were in the second and third decades of life.
Majority of complicated patients come from rural area.

Males are more affected than females.

Periumbilical pain shifting to the RLQ is invariably the main presenting complaint.

In this study the mortality rate was 2/300(0.7%).

In this study intraoperative finding of perforated appendicitis, mass and generalized
abdominal tenderness independently affects the management outcomes of acute
appendicitis.
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7.2 Recommendations
Based on the study findings the following recommendations were forwarded:

When patients who are in their second and third decades of life present with abdominal
pain, they need to be assessed thoroughly for acute appendicitis.

The treating clinicians need to have high index of suspicion of acute appendicitis for

male patients.

Patients with generalized abdominal tenderness should be assessed carefully and act

immediately.

Patients with an intraoperative finding of perforated appendicitis and appendiceal mass

should be managed appropriately and followed closely in the post-operative period.

Surgical ward and operation theater staffs should revise their infection prevention and

adhere to universal infection prevention protocol.
Early referral of patients with sign and symptom of abdominal pain, anorexia and RLQ
abdominal tenderness and linkages between peripheral health facilities and the hospital

should be strengthened.
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ANNEXIS

Annex 1: Consent Form

My name is I am working with Selamawit Shitie who

is doing a research as partial fulfililment for the requirement of in Partial Fulfillment of
the Requirements for Master of Science in Integrated Emergency Obstetrics, Gynecology
and General Surgery at Bahir Dar University. We are going to collect information from
the clients’ card to assess the operative management outcomes of acute appendicitis and
associated factors among patients operated for acute appendicitis in Felege Hiwot

comprehensive specialized Hospital, from September 2018 to September 2020.

The patient’s name will not be written in this form and the information I get from
the client’s card is kept confidential. If you do not want to allow me to collect
information from the clients’ card, you have the right to do so. However, your

willingness to allow me to do so will be appreciated.

Thanks.
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Annex 2. Data Extraction Format

This questioner designed to assess the operated management Outcomes of Acute
Appendicitis and associated factors, in Felege Hiwot comprehensive specialized Hospital,
Northwest, Amhara, Ethiopia.

Part I: Patient’s Demographic Data

Que. No.  Questions Coding Category

1 Coding

2 Age in year

3 Gender 1. Male

2. Female
4 Residence 1. Urban
2. Rural
5 Ethnicity 1.Amhara 2. Oromo.3 Tigray 4. Others
Part 11: Disease Related Data
Q.n  Question Category
1 Duration of illness prior to admission  ..................
in hrs./days

2 Abdominal pain location 1.periumblical pain shifting to RLQ

2.RLQ3.unspecified site
Decreased or loss of appetite 1. yes 2. No

4 Vomiting A.1 episode B.2-episode C 3. episodes D.4/>, multiple
E 5.no vomiting.

5) Nausea...........cceeunenn. 1. Yes 2. No

6 Fever 1. Normal 2.low grade 2. High grade.

7 Associated symptoms 1. Diarrhea 2. Constipation 3. Dysuria 4. Hematuria 5.
Other specified ...6.no associated symptoms.

8 Any medication taken prior to admission. 1. Yes 2. No

9 Psoas sign 1. Yes 2. No

10 Obturator sign 1. Yes 2. No

11 Rovsing sign 1. Yes 2. No

12 Abdominal tenderness location 1.RLQ2.unspecified3. generalized
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13
14
15

N RS0

10

11

12

RLQ mass

Raised WBC>10,000cells/mm3

Chronic illness

1.yes 2.n0
1.yes 2.n0
1.yes 2.n0

Part 11I: Treatment Related Data

Question

Prophylactic antibiotics
Type of abdominal
incision

Type of anesthesia

Intraoperative finding

Position of the
appendix

Procedure
performed
Duration of
surgery
Post-operative
analgesia

Post op diagnosis

Post op complication

Length of hospital stay

in days

Management out comes

Category

lyes 2.no

1.Rockey Davis/ RLQ transverse 2. Lower midline3.Mcburne 4.

other....
1. General 2. Regional

1. Inflamed appendix.2. gangrenous appendix.

3. perforated/ruptured appendix .4. appendiceal abscess.
5.appendical mass.6. normal appendix. 7.. Others specified
1. Retrocecal 2. pelvic 3. sub cecal 4. other................

1. Appendectomy 2. Abscess drainage and lavage.

3. Negative laparotomy 4. Peritoneal lavage and appendectomy

1.yes 2. No

1.Same as preoperative dx (Acute appendicitis or
complications)

2.Different from preoperative diagnosis

1. Surgical site infection 2, Wound dehiscence, 3. fistula.

4. Pneumonia 5. other. 6.no complication.

1. favorable outcome.2. unfavorable outcome

its
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Condition at discharge

Name of data collector

1. Improved 2. complicated 3. dead

4. Referred. 5. Discharged against medical advice.

Signature

Date---
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