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ABSTRACT

Objective: Diagnostic accuracy of modified alvarado scoring system in acute appendicitis.
Study Design: Observational study
Place and Duration of Study: This study was conducted at the Department of Surgery, Liaquat and Peoples
University of Medical and Health Sciences Hospital Hyderabad and Nawabshah from Jan. 2015 to Dec. 2016.
Materials and Methods: This study was carried out on 227 consecutive patients of suspected acute appendicitis in
the Physical examination started from general look of the patient, pulse, blood pressure, temperature and respiratory
rate. Systematic examination included examination of central nervous system, respiratory system, cardiovascular
system and spines. Examination of abdomen including distention, various signs, exact location of tenderness, signs
of peritoneal irritation like guarding, rigidity, rebound tenderness. In group 1 all patientg treated conservatively and
discharged to home with advice that if symptoms persist or condition detonates, viSit emergency department
immediately. In group 2 all patients kept under observation for 24 hours and reassess hourly intervals. Those
who improve on conservative treatment were discharged to home. Others in w| n is not improved and
the score increased then the later group patients were be submitted to group 3.
Results: Out of 227,150 (66.7%) were male and 77(33.92%) were fe from 10-62 year with mean
age was 23.4+7.7 years. 33(14.54%) patients had an alvarado score gt 1-4. of thern were discharged after initial
assessment and symptomatic treatment. 3 patients were readmittefl due to)increase in severity of symptoms and
required surgical intervention. Operative findings confirmed acut icitis . 49 (21.59%) patients with an
Alvarado score of 5 were admitted for observation and evaluation.37 patients required appendicectomy because of
persistence of symptoms and 12 patients were dischargeg aftgr 24 \hours of observation . 61 (26.87%) patients had
score of 6-7 and were admitted for observation and evaluaj he patients had increased severity of symptoms
and required surgical intervention 37% out of 227 patigotsWere in the score range of 8-10, all of the underwent
o

emergency surgery.
Conclusion: We conclude that modified Alvarad ystem is a reliable, cheap, handy tool for diagnosis of
acute appendicitis. Q
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|NTRODUCT|ONx their life time2 In the United States, 2,50,000 cases of
m

appendicitis are reported annually, occurring mostly in

nd urgent surgical  the second and third decades of life®.
egn’in young and middle ~ The incidence is highest in the teenage group, in which
age with male dominan®y. is one of the most it is about 233/1,00,000 of the teenage population. In
common causes of abdom¥al surgical emergencies ~ Asian and African countries, incidence of acute
with a lifetime prevalence of approximately 1in7  @appendicitis is lower". In mild cases it may resolve
population. It has been estimated that approximately without treatment but in most cases require removal of

6% of population suffer from acute appendicitis during 'm?rggé 255‘:”3:};303(]%2;22%2%%3; ‘1; lﬁfc?srt?;cgll)i?’{ical

Acute Appendicitis is
illness. “It is most co

 Department of Surgery, Peoples University of Medical ~ With typical features®. In order to reduce the negative
and Health Sciences Nawabshah appendectomy rate, various scoring systems have been

2 Department of Surgery, Liaquat University of Medical devised to aid diagnosis of acute appendicitis. The
and Health Sciences Hyderabad Alvarado score is the most well-known and best

performing in validation studies®. One such scoring
Correspondence: Dr. Altaf Hussain Ghumro, Senior Registrar, ~ System is modified Alvarado scoring system (MASS)
Department of Surgery, Peoples University of Medical ~ Which is based on statistical analysis of symptoms signs

and Health Sciences Nawabshah and laboratory data. The MASS has been shown by
Contact No: 0333-7560170 recent studies to be easy, simple and cheap for
Email: altafkhadim@yahoo.com supporting the diagnosis of acute appendicitis®.

. . However, variations in clinical presentation occur
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appendix’.“Acute appendicitis sometimes may be
difficult to diagnose. Frequently appendix removed on
clinical suspicion is reported histopathological as
normal. The acceptable negative appendectomy rate in
most surgical units varied from 5-25 percent®. Although
nowadays normal appendectomy is considered to be
quite a safe procedure but still associated with
significant morbidity and may cause complications in
6-18% cases®.”

Like elsewhere acute appendicitis is the most common
general surgical emergency confronted in accident and
emergency department. Appendectomies comprised
about 50% of all cases admitted through emergency
department, so a prospective study was carried out at
surgical department Hyderanad and Nawabshah to
ascertain the diagnostic accuracy based on clinical
findings in accordance with the MASS.

MATERIALS AND METHODS

This observational study was carried out on 227
consecutive patients of suspected acute appendicitis in
the department of surgery of Liaquat and Peoples
university of Medical and Health Sciences Hospital
Hyderabad and Nawabshah from January 2015 to
December 2016 over a period of 2 years.

Physical examination started from general look of the
patient, pulse, blood pressure, temperature and
respiratory rate. “Systematic examination included

examination of central nervous system, respiratory ®

system, cardiovascular system and spines. Examination
of abdomen including distention, various signs, exa
location of tenderness, signs of peritoneal irritatio
guarding, rigidity, rebound tenderness. Presence
intraabdominal mass /  visceromegaly, ;

examination was conducted in all patienlian®yaginal
examination in selected patients. m tfgation

lo

routine blood examination, includingfbloo§ CP, urine

analysis, blood sugar, ultrasgnogr. domen and

pelvis was done in all caseqarnd uga creatinine in

selective patients. Scor @ calfylated for each patient
PAIENT

based on clinical res ere divided in three
groups with respective WgoreZ Group 1: immediate
discharge and sent home grolp with judicious follow up
(SCORE 1-4), Group 2: observation group (5-7) and
Group 3: immediate appendicectomy (8-10). Age less
than 5 vyears, evidence of generalized peritonitis,
evidence of appendicular mass and evidence of
ruptured appendix were excluded from this study.”

In group 1 all patients treated conservatively and
discharged to home with advice that if symptoms
persist or condition detonates, visit emergency
department immediately. In group 2 all patients kept
under observation for 24 hours and reassessed at 6
hourly intervals. Those who improve on conservative
treatment were discharged to home. Others in whom
condition is not improved and the score increased then
the later group patients were be submitted to group 3

RESULTS

Table No.1: Demographic Variable of Patients N=227

Variable | No.Patients | Percentage
Age
e 10-12 years 12 5.31%
e  13-20 years 120 52.91%
e 21-30 years 81 35.71%
o  31-40 years 7 3.01%
e 41-50 years 4 1.76%
e >50 years 3 1.32%
Modified Alvarado scoring
e 1-4 SCORE 33 47.5%
e 5SCORE 49 67.4%
e 6SCORE 37 80.6%
e 7SCORE 24
e B8SCORE 52
e 9SCORE A4 18
e 10SCORE 4 ; 14
Clinical Presentatio G
e Distension 440 80%
e Dehydratj 24 48%
o Tﬁﬂérne 22 44%
o erationy 15 30%
. %wernia 11 22%

Talsle No.2: Clinical presentation and laboratory findings
ptoms N (%) Score P
(mean+SD)| Value
pigratory Pain
e Present | 108(47.5%) | 57+20 | <
e  Absent 109(52.4%) | 7.1+£1.6 | 0.001
Nausea/Vomiting
e Present | 153(67.4%) | 6.8+1.9
e  Absent 74(32.5%) 55+1.7 | <0.001
Anorexia
e Present | 183(80.6%) | 6.4+2.1
e  Absent 44(19.3%) 6.3+0.6 | 0.76
SIGNS
Tenderness +ve
in RIF 212(93.3%) | 6.5+1.8
o Present | 15(6.6%) 4.8+2.6 <0.001
e  Absent
Rebound 149(65.6%) | 6.6+1.8 0.06
Tenderness 78(34.3%) 6.1+2.1
e  Present
e  Absent 156(68.7%) | 6.3+2.3 0.14
Elevated 71(31.2%) 6.7+0.8
Temperature
e  Present
o Absent
Investigation
Leukocystosis
e Present | 157(69.1%) | 6.71+1.9 | 0.002
e Absent 70(30.8%) 5.8+1.9
Neutroplilia
e Present | 189(83.2%) | 6.6+1.8 0.002
e  Absent 38(16.7%) 5.5+2.5
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Out of 227,150 (66.7%) were male and 77(33.92%)
were female. Age ranged from 10-62 year with mean
age was 23.4+7.7 years (Table No.1). 33(14.54%)
patients had an alvarado score of 1-4. All of them were
discharged after initial assessment and symptomatic
treatment. 3 patients were readmitted due to increase in
severity of symptoms and required surgical
intervention. Operative findings confirmed acute
appendicitis. 49 (21.59%) patients with an Alvarado
score of 5 were admitted for observation and
evaluation. 37 patients required appendicectomy
because of persistence of symptoms and 12 patients
were discharged after 24 hours of observation . 61
(26.87%) patients had score of 6-7 and were admitted

Table No.3: Mode of treatment findings on exploration

for observation and evaluation .All the patients had
increased severity of symptoms and required surgical
intervention 37% out of 227 patients were in the score
range of 8-10, all of the underwent emergency
surgery(Table No.2).”

“Out of 227, 185 patients underwent surgery in this
series, the operative finding included acute inflamed
appendix in 145 patients (78.3%). In 40(21.6%) cases,
the appendix was found to be normal, resulting negative
appendicectomy. The other pathology revealed in 5
patients including mesenteric lymphadenitis, rupture
ovarian cyst, meckel’s diverticulitis and twisted ovarian
cyst one patients each and no pathology was found in 1
case (Table No.3).

Group Score (N=227)
1-4 5 6-7 >8 Total P

Treatment (n=33>) (n=49) (n=61) n:84)'\ Value

e  Operative 3(9.1%) 37(75.5%) 61(100%) | 84( 185 <0.001

e Conservative 30(90.9%) 12(24.5%) 0 42

Findings on Exploration

e Inflamed appendix 3(1.6%) 20(10.8%) 40(2A.6% 145

(44:3%) (78.3%)

e Normal appendectomy 0 16(8.6%) 18(10.2%) 0 35(18.9%)

e  Mesenteric lyphadentitis 0 1(0.5%) 0 1(0.5%)

e  Ruptured ovarian cyst 0 0 . 0 1(0.5%) 1(0.5%)

«  Meckels diverticulitis 0 i (0.5%) 0 1(0.5%) | <0-001

e  Twisted ovarian cyst 0 L 0 1 (0.5%) 1 (0.5%)

e No pathology found 0 0 1 (0.5%) 0 1 (0.5%)
DISCUSSION Q Proceeding to exploration in children should not be
Appendix is a most frequent organ remo &t)ody. nece§sarily determine(_j by_ scores , higlg comp_lication
The popularity this approach once g N Sy to ratg is very common in this age group. In this study

lagnosis patients below the age of ten years were kept in

unreliable, and without routifyhissglogical examination
of the excised specim i ssibility for our
diagnostic appendicitis iT¥®xamination is made
a routine the problem jgdiagnosis is still not
completely solved. Understg9fdably in larger number of
operations one does not suppose acute appendicitis, but
there is high incidence of ‘acute appendicitis’ on
histopathology®.

According to some studies the clinical scoring system
like Alvarado scoring can be used as quick and handy
tool to apply in emergency departments and in rural
area clinics to rule or rule out acute appendicitis™.

In last few years several scoring system have been
developed for supporting the diagnosis of acute
appendicitis **. Alvarado score has been found a good
aid in making the diagnosis of acute appendicitis. It is a
mathematical tabulation of a common clinical signs and
symptoms found in patients of acute appendicitis.
Usage of this scoring in children remains debatable and
various modifications are under trial at various centers.

understand. The surgeon’s per op%ativi
based on naked eye findings L@c own to be

er

exclusion criteria.

The disease can occur at any time in a person’s life the
highest incidence is between the ages of 12-13 years
while the lowest incidence is in individuals over the age
of 60 years. Our data show that the majority of patients
suffering from acute appendicitis were young patients.
88.55% of the patients suffering from were between 13-
20 years of age. However we compare our results with
those reported in other countries™.

Regarding the sex males had a highest incidence of
acute appendicitis than females in nearly in all of age
groups. Here males had a 1.95 times greater risk of
having acute appendicitis than female which is in
agreement in other studies™.

In present study all the patients complained of pain 108
patients presented with typical migratory pain, 38 with
pain right iliac fossa, 60 complained of periumbilical
pain while 21 presented with pain whole abdomen.
Temperature elevation is not an essential finding in
acute appendicitis. The fever may be low grade or high
grade particularly associated with complications like
perforation of appendicular abscess. Fever may be
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associated with chills in out of 227 patients 156 were
having fever 119 with low grade fever (< 100 F) while
37 (23.72%) were having high grade fever (>100F).
Anorexia is an important and prevalent symptom in
acute appendicitis in our study 80.6% of patients
presented with anorexia this is comparable to studies™.
When vomiting occurs in acute appendicitis it nearly
always follows the onset of pain. Vomiting that
proceeds is suggestive of intestinal obstruction. In our
study 67.4% of patients presented with nausea or
vomiting which is comparable with other studies™.
Debate has occurred for many years on the acceptable
rate of negative appendectomy. The major concerns of
surgeons managing a patient with acute right lower
quadrant pain are the risks associated with negative
exploration versus the hazards of the conservative
management which may allow an appendix to perforate.
In our study 185 (81.49%) out 227 patients with
suspected acute appendicitis underwent appendectomy.
Of those operated, 35 (18.94%) patients were found to
have normal appendix while 5 (2.7%) had other
pathologies so total normal appendix were 40
(2.1.64%). Hence, the negative appendicectomy rate in
present study was 21.6% which is comparable with
other studies and reported 9.2% to 15.8% *'.

This highlights the sensitivity of Alvarado scoring
system. In female additional investigation may be
required to confirm the diagnosis .
this series with a score of below 4 had appendicitis. If

this was used as admission criteria 33 patients wit
score of 1-4 did not require admission can be sent ho

remaining twelve patients were di on
conservative treatment. This highl ts that
patients with Alvarado score of 4 e minimal
chances of appendicitis d uy no surgical
intervention is required. ile gt with score with
the score of 5 or abg i ly require surgical
intervention.
“It is also important to emp¥§¥Size that scoring may not
be accurate in patients who are unable to give proper
history, such as wvery young or those with
communication problem®®. Eighty four patients in this
study were in the score range of 8-10. All underwent
emergency surgery and were found to have acute
appendicitis or its complications or found to have other
pathology. The result of this study that clinical
judgement can be prioritized and can lead to good
clinical performance in management of patients with
suspected appendicitis with no significant increase in
rate of complicated appendicitis and negative findings
on appendicectomy?®.”

Modified Alvarado scoring system is easy to apply in
emergency departments to rule in acute appendicitis.
This system is a dynamic one along with observation

with advise to come if symptoms aggravate. For

patients with score of 5 were admitted in h

which 37 patients required appendiz%& e
i r

Only 3 patients in ®

and clinical re-evaluation of the symptoms for the
clinical picture.

CONCLUSION

Acute appendicitis is a diagnostic challenge for the
surgeons. Modified Alvarado scoring system is a
reliable, cheap, handy tool for diagnosis of acute
appendicitis. In  spite  of having radiological
investigations in the modern era there is no laboratory
or radiological test which reliably diagnose the
condition. Alvarado scoring system is found to be
helpful in the diagnosis and management of acute
appendicitis. Diagnosis is virtually confirmed with
score of 7-10 especially in males and they should
undergo appendecectomy
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