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Abstract

Introduction: The appendix though a vestigial organ in humans, appendectomy is one of the most commonly 
performed surgical procedures on emergency basis. Pathologic evaluation of these specimens may reveal unexpected 
findings occasionally.

Aim: A retrospectively study was done to determine histological diagnosis of acute appendicitis and its 
complications, negative appendectomy rate and unusual histopathological findings.

Materials and Methods: Histopathologicalrecords of 240 patients (Male: Female: - 152:88) who underwent 
appendectomy for acute appendicitis between April 2017 to March 2020 at a rural center in Puducherry. The 
patient’s age, sex, macroscopic and histopathological examination findings were noted.

The specimens with unusual histopathological findings were re-evaluated in detail regarding patient’s 
demography and its clinicopathological implications.

Results: Out of 240 casesthepeak age of incidence of appendicitis was between 16 to 30 years in both sexes.
Histological data showed acute appendicitis in 228(95%)which includes acute phlegmonous148(65%), lymphoid 
hyperplasia 46(20%), gangrenous appendicitis 18(8%), perforated 9 (4%) and with unusual histopathological 
findings in 7 (3%). 

Negative appendectomy rate was 5%and it was seen in females between age group of 16 to 30 years.
Conclusion: Our study shows higher number of appendicitis in young adults and negative appendectomy rate 

in females of reproductive age group. So we recommend all appendectomy specimens even having normal gross 
appearance should undergo routine histopathological examination to avoid any clinically important and treatable 
conditions.
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Introduction

Appendicitisis the most common acute condition 
of the abdomen and most frequently treated with 
emergency appendectomy.1 If treated early, it 
reduces the complications such as perforation, 
peritonitis and mortality. But how ever early 
diagnosis and emergency surgery had led to 
increase in the number of negative appendectomy.2 

The life time risk in every person for appendicitis 

is 7%, commonly occurring in adolescents and 
young adults.3 Various etiologies for this condition 
have� been� identi�ed.� But� luminal� obstruction� is�
considered the most important factor as it triggers 
the�in�ammatory�process.�Obstruction�of�the�lumen�
is mostly due to fecolith, lymphoid hyperplasia or 
�brosis,� other� unusual� factors� have� rarely� been�
associated with the condition. Which includes 
mucocele, helminths, tuberculosis, adenovirus and 
rarely by appendicial malignancies and lymphoma. 
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Aberrant��ndings�which�occur�in�small�percentage�
of these patients can have major consequences.4

Despite advances in imaging modalities and 
laboratory� investigations,� there� are� dif�culties�
in clinical diagnosis of acute appendicitis5. 
Histopathological examination still remains gold 
standard�for�con�rmation,�but�practice�of�sending�
resected specimens for histopathological study 
varies among hospitals as there are no proper 
guidelines to whether all appendix to be sent as a 
matter�of� routine,�as� it� is� justi�ed�by� the�rarity�of�
aberrant��ndings�and�cost�of�specimen�processing.�
Though intraoperative normal appendix may have 
abnormal� incident��nding�at�cytology�which�may�
impact on patient management.6,7

This retrospective study was performed to study 
the various histological diagnosis (non-neoplastic 
and neoplastic) of all appendectomy specimens and 
to��nd�out�age�and�sex�correlated�to�appendicitis.�
And�we�also�attempted�to��nd�the�rate�of�negative�
appendectomy in our hospital.

Materials and Methods

This retrospective study was carried out at 
Vinayaka Missions Medical College and Hospital, 
Karaikal over a period of three years between April 
2017 to March 2020.Karaikal is a rural costal center 
with approximate population of two lakhs. Medical 
records of 240 patients (Male: Female: - 152:88) 
who underwent appendectomy (either open or 
laparoscopic) for acute appendicitis including age, 
sex, brief clinical history, physical examination, 
operative��ndings,�available�relevant�investigations�
and�histopathological��ndings�were�evaluated.

We had an inclusion and exclusion criteria for 
our study.

Inclusion Criteria

•� All patients above 16 to 70 years of both sex.
•� All patients with only Acute appendicitis. 

Exclusion Criteria

•� Appendectomy incidental to other surgeries.
•� Appendectomy due to chronic appendicitis. 
Based� on� histopathological� �ndings� specimens�

were�classi�ed�either�positive�or�negative�for�acute�
appendicitis features. Positive specimens showed 
some pathology due to obstruction with features of 
in�ammation.

Negative� appendectomy� was� de�ned� as�
one which appeared macroscopically and 
histopathologically normal with no clue of 
in�ammation.� The� specimens� with� unusual�
histopathological� �ndings� were� re-evaluated� in�
detail. The case notes of these patients were further 
examined for subsequent investigations, follow-
ups and outcomes. Data were statistically evaluated 
with IBM SPSS statistics for windows, version 20, 
IBM corp, Chicago, Illinois.

Results

Total of 240 specimens which was received for 
histopathological examination all went emergency 
appendectomy. Most cases underwent open 
surgery 186 (77.7%) and the remaining laparoscopic 
procedure. There were 158 males(65%) and 88 
females (35%), the male female ratio was 1.8:1. 
The mean age of male was 29 years, female was 
24.5 years both ranging from 16 to 70 years. Most 
number of cases were in the age group between 
16 to 30 years with 51.2% in males and 61.3% in 
females. The distribution of acute appendicitis 
according to age group is shown in Table 1.
Table 1: Distribution of acute appendicitis according to age 
group.

Age group Male 158(65%) Female 88(35%)

16–30 81 54

31–40 36 16

41–50 23 11

51–60 11 5

61–70 6 2

Fig. 1: Photomicrographof Enterobiousvermicularis infiltration 
inappendix (H&E stain, 100x).
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Fig. 2: Photomicrographof Granulomatous infiltration of 
appendix with secondary Tubercular infection (H&E stain, 
100x).

Fig. 3: Photomicrograph ofMucinous cyst adenoma of appendix  
(H&E stain, 100x).

Fig. 4: Photomicrograph showing solid nests, cords and islands 
of tumor cells in mucosa and submucosa in carcinoid appendix 
(H&E stain, 100x).

According to clinical history and examination 
�ndings� recorded� in� case� sheets� has� shown�most�
patients presented with pain in the right iliac 

fossa in 192 (80%), followed by fever 149 (62%) 
and generalized abdominal pain 29 (12%). The 
other associated symptoms reported were nausea, 
vomiting, anorexia and paralytic ileus.

Investigating blood reports showed increase in 
total leukocyte count (>11,000) was found in 200 
(83%) and neutrophilia (neutrophils >75%) was 
seen� in� 226� (94%)� of� the� patients.� Other� �ndings�
such as increase in body temperature, fall in 
hematocrit� and�urine� pus� cells� had� no� signi�cant�
association with acute appendicitis.

Most case records did not mention the position 
of�appendix,�any�associated�in�ammatory��ndings�
with or without perforation. Of 192 case records had 
recorded the intraoperative position of appendix 
of which showed retrocaecal in 154 (80%), pelvic 
in 29 (15%), pre-ileal in seven (3%), post-ileal and 
subcaecalone each. 

The patients were divided in to two groups on 
the�basis�of�histopathological��ndings.

1. Positive appendectomy rate.
2. Negative appendectomy rate.
In our study 228 (95%) patients had a positive 

appendectomy�rate,�which�was�further�subclassi�ed�
into, acutephlegmonus, gangrenous, perforated, 
suppurate, lymphoid hyperplasia and unusual 
histopathological findings. As illustrated in 
Table 2.
Table 2: Histopathological classification of 228 specimens with 
acute appendicitis.

Type of appendicitis No. of 
patients Percentage

Acute phlegmonous 148 65
Lymphoid hyperplasia 46 20
Gangrenous 18 8
Perforated 9 4
Unusual histopathological findings 7 3

We had seven cases with unusual pathological 
�ndings,� Enterobiousvermicularis� in� three� cases,�
granulomatous� in�ammation� secondary� to�
tuberculosis in two cases, mucinous cyst adenoma 
and carcinoid tumor with one case each.

Negative appendectomy rate was 5% (12 cases) 
and all cases were in females between age group of 
16 to 30 years.

Discussion

Acute appendicitis is the most common general 
surgical emergency and appendectomy is the 
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most frequently performed abdominal procedure. 
In developing countries the incidence is on 
increase due to the adaption of western diet and 
lifestyle.3 The incidence varies by country, race, 
socioeconomic status, dietary habits, geographic 
region, hygiene, age and sex. In western world 
acute appendicitis accounts for 40% of all surgical 
emergency.8 The incidence of appendicitis roughly 
parallels the lymphoid development with peak 
incidence occurring between the age of 10 and 30 
years. The sex ratio is equal before puberty, the 
ratio gradually doubles in male by the age of 25 
years.9,10 In our study the overall ratio was 1.8:1. 

The patients usually presents with pain in 
right iliac fossa, its necessary to rule out other 
possible surgical and non-surgical causes of pain. 
The signs and symptoms associated with acute 
appendicitis have sensitivity of 16 to 100 % and 
speci�city� of� 36� to� 95%.11 In our study the most 
common presentation was right iliac fossa pain 
followed by fever. Other diagnostic modalities and 
imaging�may� be�useful� but� none�had� a� de�nitive�
advantage over a careful examination and clinical 
history. Increased neutrophils and total leukocyte 
count aided in the diagnosis of acute appendicitis 
with right iliac fossa pain.12 In our study more than 
83% of cases had both neutrophilia and increase in 
leukocytes, similar to other studies.12,13

The histopathological examination of appendix 
has�two�purpose,��rst�to�diagnose�acute�appendicitis�
in a intra operatively normal appendix, second 
additional� histopathological� �ndings� that� are� not�
evident on gross examination intra operatively and 
helps in the subsequent clinical management of the 
patient.14

In our study 228 (95%) patients had a positive 
appendectomy�rate,�which�was�further�sub�classi�ed�
into, acutephlegmonus (65%), gangrenous(8%), 
perforated (4%), lymphoid hyperplasia (20%) 
and� unusual� histopathological� �ndings� (3%).� The�
�ndings�of�appendix�with�gangrene�and�perforation�
shows delay in seeking medical help. As our center 
is rural and patients with low literacy rate have 
presented for treatment very late hence, so we 
had a perforation rate of 4% which is higher than 
observed in other studies. Fecoliths were found to 
be common cause of obstruction of the lumen in all 
cases of gangrenous appendicitis with perforation 
leading to peritonitis which is a grave abdominal 
emergency hence timely diagnosis and treatment 
of�appendicitis�is�necessary.�Children�less�than��ve�
years, HIV positive patients and elderly more than 
65 years of age have highest rate of perforation.15 

In our study, seven patients (3%) with 

acute appendicitis presented with unusual 
histopathological� �ndings� as� similar� to� other�
studies. Parasitic infestation is one of the causes 
of obstruction of the lumen of appendix leading to 
appendicitis,�profuse�in�ltration�with�eosinophills�
warrants a search for intra luminal parasite, and 
we had two cases of enterobiousvermicularis 
(Fig. 1). Parasite infection of the intestinal system 
often present with generalized symptoms, such 
as�perianal� irritation,� tenesmus,��atulence,� loss�of�
appetite and inability to gain weight. Worldwide 
the incidence of enterobious infestation presenting 
with symptoms of appendicitis ranges from 0.2 to 
41.8%. These patients can be treated by anti-helminthic 
therapy hence surgery could be avoided.4,16 

Granulomatous appendicitis may rarely present 
as acute appendicitis, it can be caused by infectious 
and noninfectious factors. Crohns disease and 
Sarcoidosis most commonly present in western 
world. As tuberculosis is endemic in our country we 
had two case of secondary tuberculosis mimicking 
appendicitis (Fig. 2). In our study the incidence was 
0.8%, the incidence of this rare condition has been 
reported as 0.14% to 0.3% in western world and as 
1.3% to 2.3% in underdeveloped countries.17,18

We had two cases of malignancy, mucinous 
cyst adenoma and carcinoid one each, disguised 
as appendicitis.19,20 Mucinous cyst adenoma are 
premalignant may be associated with synchronous 
large bowel lesions, hence our patient was 
advised for colonoscopy and oncology follow 
up� (Fig.� 3).� Carcinoids� are� typically� small,� �rm,�
circumscribed yellowish lesions and can produce 
appendicitis either by luminal obstruction by 
releasing�vasoactive�in�ammatory�mediators�such�
as� �ve� hydroxytryptamine,� histamine,� and� kinin.�
In our study the tumor was found at the tip of the 
appendix with less than 1cm hence appendectomy 
alone� was� suf�cient,� patient� did� not� have� any�
features of Carcinoid syndrome (Fig. 4).

Our study did not have a spectrum of unusual 
pathological��ndings�as�our�sample�size�was�very�
small, since our center was a rural costal center, with 
only three years of retrospective study period and 
our study included only cases of acute appendicitis.

Negative appendectomy rate was 5% (12 cases), 
which falls within the acceptable range of 3 to 20 
% and in our study all cases were females between 
age group of 16 to 30 years. Therefore especially 
in females with appendicitis other causes of 
abdominal pain should be searched out if the 
appendix appears normal during surgery and a 
more focused utilization of preoperative imaging is 
necessary in females of reproductive age group.21,22
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Conclusion

Our study highlights the importance of 
histopathological examination of every single 
resected appendix, as it remains gold standard 
method� for� con�rming� acute� appendicitis.� As�
intraoperative detection of abnormal appendix by 
the surgeon is mostly unreliable. So we recommend 
all appendectomy specimens to be examined 
by histopathological analysis routinely. We 
recommend long term follow up should be offered 
in patients with granulomatous and neoplastic 
lesions.
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