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Introduction:
Appendicitis is the most common surgical emer-
gency of the abdomen; thus appendicectomy is 
one of the most frequently performed surgical 
procedures.1 Approximately 7% of the popula-
tion will have appendicitis in their life time with 
the peak incidence between the ages of 10 and 
30 years.2 Th e mainstay of treatment for this 
common malady has been appendicectomy for 
nearly three hundred years. However, diagnos-
ing acute appendicitis remains a challenge1; mis-
diagnosis is not uncommon.3

Th e diagnosis of acute appendicitis is made 
mostly on clinical grounds.1 Typically, a pa-
tient with acute appendicitis presents with pain 
in right iliac fossa which starts initially in the 
peri-umbilical region in half of the patients. Th e 
pain is colicky in nature and is associated with 

anorexia and fever. Muscle guarding, tender-
ness and rebound tenderness in right iliac fossa 
further aid the clinical diagnosis.4 Once clinical 
diagnosis has been made, observation is not the 
ideal solution as it can be followed by serious 
complication like perforation which can lead 
to peritonitis5; hence, early surgical interven-
tion has continued to remain the most logical 
approach. Inevitably, this policy has resulted in 
an appreciable incidence of normal appendices 
being removed. In some studies, this rate has 
been reported to be as high as 10-30%.6-9 Th ere 
are signifi cant economic repercussions for pa-
tients undergoing negative appendicectomies 
during the treatment of presumed appendicitis5. 
To minimize the frequency of negative appen-
dicectomies, various diagnostic modalities like 
ultrasonography and CT (computed tomogra-
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phy) scanning, alongside of the clinical picture, 
are employed; but none of these completely 
precludes a negative operation.3,10,11 Th ence, the 
surgeon mostly relies on his/her clinical acumen 
and experience, oft en supplementing it with a 
scoring system. Needless to say, this confi dence 
oft en gets challenged by the fi nal histopatholo-
gy, which remains the gold-standard of the fi nal 
diagnosis.

Th e Alvarado score originally employed a total 
of 10 points, consisting of 6 clinical items and 
two laboratory values.12 A modifi ed score with a 
total of 9 points was introduced for clinical set-
tings where a diff erential leucocyte count may 
not be readily available in emergency13. Gener-
ally, the scores are considered fairly reliable clin-
ical tools, with scores of 7 and above considered 
‘highly probable’ for the diagnosis of acute ap-
pendicitis3.

In the local context, Alvarado scoring is the most 
frequently employed clinical tool. Th is is espe-
cially true of the public sector hospitals, where 
radiological tools may not be available in the 
emergency room. Th is study was conducted to 
measure the effi  cacy of Alvarado score in terms 
of precluding a negative operation in a public 
sector hospital of Karachi.

Methodology:
Th is prospective observational study was con-
ducted at Department of Surgery Unit VI, Dow 
University of Health Sciences and Civil Hospi-
tal Karachi, from February 2011 to December 
2013. All patients > 12 years of age, of either 
sex, diagnosed preoperatively as having acute 
appendicitis based on Alvarado Score >7 were 
enrolled in the study. A formal informed con-
sent was duly taken. Patients with appendicular 
mass, appendicular abscess and those found to 
have perforated appendix at surgery were ex-
cluded. Similarly, patients found to have obvi-
ous pathology other than, or in addition to, an 
infl amed appendix (e.g. right sided ovarian cyst, 
infl amed Meckel’s diverticulum etc.) were not 
included.

Aft er standard pre-operative optimizations, the 

subjects underwent appendicectomy through a 
right grid-iron incision centered at the McBur-
ney’s point. Th e specimen was appropriately 
labeled and sent for histopathology. All speci-
mens were sent to a single laboratory with a 
pre-defi ned protocol for pathological diagnosis 
of acute appendicitis (two essential criteria: sub-
serosal congestion and neutrophil exudation in 
mucosa, submucosa and muscularis; two sup-
portive criteria: foci of suppurative necrosis and 
those of gangrene). Patients with uneventful 
post-operative course were discharged aft er 36-
48 hours of surgery; those with some morbidity 
were retained longer, depending on the nature 
of complication and its management. 

All patients were called for follow-up in the 
outpatient a week aft er the discharge, with the 
biopsy report. All data were entered on a pre-
designed proforma, including patient’s demo-
graphic features (age and gender), Alvarado 
score, histopathological fi ndings (normal or 
infl ammed appendix, as per pre-set criteria enu-
merated above) and fi nal outcome i.e. negative 
appendicectomy. Th e soft ware program SPSS 
for windows version 17 was used for all statisti-
cal analyses. Mean ± SD were used for continu-
ous variables like age. Frequency and percent-
ages were used for categorical data.

In order to minimize any bias, in favor of or 
against the hypothesis, Alvarado scores were 
entirely calculated by senior trainees who were 
not privy to the research. Th e same strategy was 
enacted for data entry on the proformas.

Results:
Seventy seven cases of acute appendicitis were 
included in the fi nal analysis, all diagnosed on 
the basis of Alvarado Score of 7 or more, and 
treated by emergency appendicectomy. Th e 
mean age of the study population was 30.97 
± 11.56 years (range 14-63 years). Majority 
(n=46, 59.7%) were males, with male to female 
ratio of 1.5:1. (Table 1) 

Th e clinical presentation of patients in this 
study was variable; majority had tenderness in 
right iliac fossa. However, migratory pain was 
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encountered only in 58 (75.3%) cases. Table 1 
summarises the presenting features of the study 
subjects. 

Table 2 shows the number and percentage of 
patients against each Alvarado score, as well as 
the proportion who were found to have non-in-
fl ammed appendix on fi nal histopathology. Th e 
rate of negative appendicectomy in our study 
was thus 16.9% (n=13). Majority of these pa-
tients were females (n=8; 61.5%). Th e Alvarado 
scores of these women were 7-8, and nearly all 
were below 25 years (n=11; 84.6%). Th us the 
typical patient with a negative appendicectomy 
in this study was the young female with Alvara-
do score of less than 9.

Discussion:
Appendicitis is a very common disease with a 
lifetime occurrence of 7%.2 A missed diagnosis 
may lead to perforation and generalized perito-
nitis, with signifi cant morbidity. Th erefore, early 
surgical intervention is the favored option em-
ployed by most surgeons. Th is strategy has re-
sulted in high rates of negative appendicectomy, 

ranging between 10-30%.6-9 Not surprisingly, 
negative exploration itself carries the risks of 
substantial morbidity and unnecessary hospital 
costs.14

To minimize the rate of negative exploration in 
right iliac fossa pain, Alvarado devised an in-
genious scoring system12, slightly modifi ed by 
Kalan and colleagues a few years later13. How-
ever, the profusion of high resolution imag-
ing has prompted many institutions to employ 
ultrasound and/or CT scan as benchmarks for 
diagnosis of appendicitis.10, 11, 15 In public sector 
hospitals in a developing country like Pakistan, 
such tests may not always be available; this is 
especially true in the emergency circumstances. 
Furthermore, the rates of negative appendicec-
tomies have remained unchanged even with 
the use of such super-sensitive investigations15. 
Hence, the Alvarado score and clinical diagnosis 
of appendicitis have continued to remain rele-
vant concepts even in the developed world, and 
especially in the third world. 

From a demographic perspective, our study 
sample was fairly comparable to the local and 
international literature,1,15,16 although the mean 
age was higher than other research conducted 
on Pakistani population.1,9,16 Th is may be re-
fl ective of the heterogeneity of urban Karachi, 
as compared with more provincial catchments 
where other studies were conducted. 

Th e rate of negative appendicectomy in our sam-
ple is similar to that reported nationally. Khan 
and Rehmàn3 have reported a rate of 15.6%. Jan 
and Khan17 found a normal appendix in 14.75% 

Table 1: Patient Characteristics
Characteristics Frequency (n=77)
Age (mean + SD) 
Gender (male/female) 
Symptoms 

Migratory pain 
Anorexia 
Nausea/vomiting 

Signs 
Tenderness 
Rebound tenderness 
Temperature elevation 
Other signs (Rovsing, psoas etc.) 
 (Not part of Alvarado score)

Leucocyte count 
Leucocytosis (> 11000/mm3 ) 
Left  shift  neutrophilia 

30.97 + 11.56 years
 46/31
%
 75.3
 84.4
 68.8
%
 88.3
 87
 81.8
 32.5
 
%
 90.9
 59.7

Table 2: Alvarado Scores & Frequency of negative appendicectomies

Score Frequency
(N=77)

Percentage
(%)

Proportion of 
negative appendi-
cectomy

07 18 23.3 4

08 23 29.9 5

09 25 32.5 3

10 11 14.3 1

Figure 1: Negative appendicectomy
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of their sample. Th e lowest rates reported are 
from Malik and Sheikh18. Th ey modifi ed the 
approach slightly: all patients with scores 8-10 
were operated upon, while those with scores of 
5-7 were reassessed aft er a few hours of admis-
sion. Hence, they encountered a normal speci-
men in 11.49%.

Internatioally, however, the rate of negtive right 
iliac fossa explorations has shown a steady de-
cline. In an extensive retrospective series of 
475651 cases, Seetahal19 found that the frequen-
cy of negative appendicetomies declined from 
14.7% in 1998 to 8.47% in 2007. As the authors 
concluded, this was att ributable to availability of 
bett er diagnostic modalities. Th e incorporation 
of ultrasound and CT scan as diagnostic options 
for the investigation of right iliac fossa pain has 
already been mentioned.10,11,15 We believe that 
easy availability of these modalities in public 
sector hospitals of Pakistan is going to take a few 
more years. Till such time, then, clinical diagno-
sis and objective scoring is the most viable op-
tion, and negative appendicectomy remains an 
unavoidable morbidity.

Although our sample was male dominated, 
most negative appendectomy specimens were 
encountered in the opposite gender. Again this 
is well in line with the regional studies.3,17,18 Yuk-
sel et al.20 from Turkey made an interesting but 
logical observation that the rates of negative ap-
pendectomy reduced with increasing Alvarado 
scores. Th ey found that at scores of 5-7, more 
females were found to have normal appendices. 
However, at higher scores, equal proportion of 
males and females had negative specimens. In 
their extensive case series, Seetahal19 found that 
71.6% patients found to have normal appen-
dices were females. We submit that the female 
gender is more likely to have negative appen-
dectomy because of the complex pelvic anatomy 
and function, especially from the perspective 
of a dynamic reproductive physiology. Hence, 
almost all researchers have reported female pre-
ponderance of negative appendectomy in the 
reproductive age group.3,17,18,19,20 Th e common 
pathologies found in women with non infl amed 
appendices have been ovarian cysts, endometri-

osis and pelvic infl ammatory disease.19,20

Finally, we propose to comment on the his-
topathological criteria of labelling an excised 
appendix as ‘normal’. Campbell et al.21 had re-
ported on some minute histological features to 
be found in specimens otherwise reported as 
normal. Th e ambiguous terminology surround-
ing the fi nal diagnosis (e.g. early, resolving, sub-
acute appendicitis) oft en creates confusions, and 
may lead to bias in the fi nal analysis.21,22 Th us we 
had ensured before undertaking the study that 
the histological criteria had been decided upon, 
and the concerned pathologist taken on board in 
this regard. We employed the pathological fea-
tures outlined by Herd, Cross and Dutt .22 Since 
histological diagnosis is the gold standard, we 
propose that any future research undertaken for 
this hypothesis must clearly defi ne these citeria 
for a worthwhile comparison between studies.

Conclusion:
We conclude that there is a constant patt ern 
of negative appendicectomies using Alvarado 
Scoring system, which is consistent with inter-
national literature. Particularly, females in repro-
ductive age group are more likely to have nega-
tive appendectomy with the use of this scoring 
therefore they need to be evaluated more thor-
oughly.
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