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Abstract
Acute appendicitis is one ofthe most comnon surgical emergencies in lbe world. The aim of

the present prcject was to study the clinical presentations, pathological features and labomtory test of
acute appendicitis in Babylon province"IRAQ.
A total of 2000 patients witl susp€cted acute appendicitis who urderwent surgery were included in
this prosp€clive study. Clinjcal history , detailed physical examination, pathological f€atures and
laboratory investigations were reviewed,
The results showed in this study showed that 1240 patients (62%) had appendicitis, 320 patients
(16%) of them had acute appendicitis with complications , and the remainiry 440 p^tie\ts (22%)
had nomal appendicitis . Right iliac fossa pain, naus€a and vomiting were seen in 85%of cases.
Tachycardia, fever seen in 95% cases.
Tondemess in the dght iiiac fossa and rebound tondemess were seen in 88% . The WBC count was

over 10.000. ilr 85%.the WBC count was sensitive and valuable test. Ultrasound examination found to
be low sensitivity. ceneral urine examihation was not valuable in the diagnosis.
It is concluded thar acute app€ndicitis is a condition, which requires immedjale $eatmenl. Thc use of
highly sensitive tests favon the appropriaie diagnosis and treatment and minimizes the risk ofmissing
acure infect ion (dses,
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lntroduction
Acute appendicit is is one of (he mosl

common surgical emergencies in the
world (l- l0). early diagnosis and prompt
operalive trealment prevention ol serious
complications especiall l  perforation.

There is some difnculty in establishing
an accuate early diagnosis in patienls at
the extemes of age and in pregnant
females this difficulty is rcflected in the
number of normal appendices removed
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in the different goups : 30-50o/o in
women of childbearing age and 30-40%
in children as compared to 5-22V. (2) in
young males. On the other hand, the
difficulty in the diagnosis of acute
appendicitis in the older age groups is
rcflected by the high late of pedoration
found at surgery (11-13). Although
senior surgeons are able to diagnosis
acute appendicitis accuately in over
80%
Junior surgeons are often in charge of
establishing the diagnosis and
performing the surgery. Some studies
have shown that an incorect diagnosis is
made in 5070 of such cases(14-16).
Another possible source of difficulty, is
the prior administration of antibiotics
and antispasmodics which might
complicate the situation by delaying
corect diagnosis and thereby increase
the mte of complications. This study has
been performed in order to estimate the
Pathological changes and the important
signs and s)'mptoms commonly
considered in the diagnosis of acute
appendicitis along with colnmonly
rcquested labomtory investigations.

Material and Methods
This study was conducted in the teaching
hospital of Babylon Province Iraq
dudng the 3 years period from 1998-
2001. A total of 2000 suspected
appendicitis who admitted to our
hospitals and underwent surgery durirg
lhat period were included in lhe sludy .
A complete medical history and physical
were perlormed on each palient
operative findings werc obtained ftom
ihe sugeon s operation notes in the case
sheets .The white blood cell count was
considered positive wh€n it was equal to
or greater than 10x10' lL. The general
urine examination (G.U.E) were done in
every case and was considered positive
for urinary tact infection when the pus
cell count was equal to or more than 5
celV HFP in males and 10 cells /HFP in
females. The calculation of th€

sensitivity , specificiry, and positive
predicative value (PPV) for each of the
signs, symptoms, and investigations
included, was based on tlle condition of
the appendix. t i lher negari\e for nomal
appendices or positive for inflamed
appendices (with or
complications).

Result:

without

Of the 2000 cases, 1240 patients
(62%o) were suffedng from acute
uncomplicated appendicitis, 320 patients
(160i,) had complicated appendicit is. and
440 patients Q2Yo) had, normal
appendix. Almost % of all cases of
appendicit is were in the age group o[ ]5-
29 yearc. Table-1 shows the age
dist bution of the study population
according to the resulls of (he operalion.' lhe 

study found that during 3- months
period, cases of appendectomy
constituted abont zlyo of the surgery
conducted and about 15% of the total
admissions in Hil la Teaching Ceneral
Hospital.
Clinical features The usual presentation
of acute appendicitis was with
periumbilical colicky pain and \omiting-
with Lhe pain later localizing in the right
lower abdominal quadrant. These
symptoms werc often accompanied by
fever, leukoc)'tosis, an elevated
er)4hosedimenlation ra(e. and C-
reactive protein. If perforation of the
appendix occured, there might be
temporary relief of pain followed by
signs of acute peritonitis.
Table-2 shows a comparison between the
ftequency distribution of positive signs
and s).rnptoms between appendicitis
patient and rhose who had no
appendicitis No marked differences
found regarding the symptoms of right
iliac fossa pain, anorexia, nausea and
vomiting betr.reen the l\ o groups.
fachycardia and fever. however .were
markedly higher among the patients with
appendicit is. Rebound tendemess were
more frequently found in patients with
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appendicil is in comparison u irh
normal group . Table-3 shows that an
ele\aled \-\ hite blood cell colrnr was
more lrequent in appendicit is patJents in
comparison with normal appendix
There was no significant difference
bel\ een lhe l\ o groupc wilh regard to
urine analysis findings ltable-4,1. fable-5
shows sensitivity ,specificiry and PPV of
clinical symptoms and signs of acute
appendicitis. Nausea, and vomiting were
of moderately high sensitivity and PPV
and of low specificity. The signs of
tachycardia and fever were of low
sensitivi ly and high specificity and PPV.
fenderness in lhe righ( i l iac los"a and
rebound renderness were highly sensitive
signs. All were of low specificity and of
a moderately high PPV. Table 5 also
shows the sensitivity, specificity and

mucosal inflanmation, but these were
not diagnostic of acute appendicitis by
themselves.
The various stages of acute appeidicitis
were designated as acute local. acule
suppuralive. gangrenous (phlegmonou:).
and perlorarive. The Dpe of
inflammatory infiltuate and the
likelihood of recovering bacteria ftom
the appendicaal tissue and pe toneal
fluid differed amorg these vadous
stages. Anaerobic bacteria were found in
half of the cases, perhaps as secondary
colonizers. Cases haring a prominenL
histioc]'tic component with clusters of
xanlhoma-flTe cells $ere referred lo as
xanlhogranulomalous appendicit is. This
was regarded as an unusual healing
pattem of appendicitis, in contrast to the
conr enLional panem. uhich might
feature an intraluminal cord of
granulation tissue.
The most cor non complication ofacute
appendicitis was perforation, which may
lead to diffuse peritonitis or to the
fomation of a periappendiceal abscess
or fibrous induration (Fig. 2). Arother
serious complication was the spread of
lhe inflan'malion via the i leocolic- upper
mesenteric. and portal veins lo lhe l i\er.
with formation of "pylephlebitic
abscesses.

Discussion
Acule appendiciris was the most

common indication of acute abdominal
surgery conducted in the govemorate of
Babylon dudng the study Period . This
uas conelated well with orhers 116- la).
The diagnosis was conect in 87% of the
cases. ln loot. there \ as a dela) in
diagnosis. \ hich led to complications.
Mainly gangrene and perloration
repofied in the U.S.A and England is
slightly higher t20-22). bul it repofied in
the rery young and the elderly. ln our
study. the lact lhal rate of perloration
was highest in the 15-29 age groups
indicates misdiagnosis of the disease at

PPV of WBC
examlnahon,

general udne
ultasound

examination.
Pathologic featurcs Grossly, an
appendices with well-developed acute
inllanmation showed a fibrinous or
prmlent coating of the serosa, with
engorgement of ihe vessels. Thd mucosa
showed areas of ulceration against a
markedly hyperemic background.
Obstruction of the lumen by a lecalith or
some other agent was found in about one
lburth of the cases. Microscopically, the
changes mnged fiom minimal focal
inflammation to total neoosis of the
appendiceal wall, the degrce of
abnormalit ies being paniall l  dependent
on the interval betwee.r the onset of
symptoms ard Lhe operaLJon (Fig. l). In
earlS lesions. neutrophils appeared at Lhe
base of the crypt adjacent 1o a small
defect in t-he epilhelium. After this
inflammalory process reached lhe
submucosa. it spreaded. quickly to Lhe
remaining appendix. In advarced stages,
the mucosa was absent, a.nd the wall was
necrolic. Thrombosed vessels were seen
in one fouth ofthe cases.
Clusters of neutrophils in the lumen
should slimulale a search for evidence of

and
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the age when the index of suspicion
should be at It,s highest.

ln 22%o of the cases , appendicitis
was l1o1 prcsent, this is higher than that
by others.(23-25) the over-diagrosis
might be att buted to over- zealous or
inexperienced house officers. At the
pr€selt time, there is a shortage of
taining opportunities as a result of the
limitation of elective surgery due to a
shortage of anesthetics and equipment
resulting from the blockade imposed on
Iraq.

The validity of diagnostic was
studied by calculating sensitivity,
specificity, and positive predictive
value(ppv)( 26-28 ) for each. A highly
sensitive test is usually positive in the
presence of the disease and is of great
importance. A sensitive test is useful
when there is reason is r€ason to suspect
a dangerous but teatable condition such
as acute appendicitis. Specificity
confums a diagnosis suggested by other
data. Highly specific test is rarely
positive in the absence ofthe disease i.e.
rarely gives false positive results. Thus
its desirable to use a test that'is both
highly sensitive and highly specific. The
PPV is the probability of disease in a
patient with a positive test result. The
positive predictive value is calculated by
dividing the number of tlue positive
values by the sum of all positive ( both
true ard false) test result.

No of true positive value
PPV -----------------

Sum ofpositive test ( true & false)

CJinical symptom< of acure appendicit is
are highly sensitive with a high positive
predictive value, but the specificity rs
low. Thus, if the examining physician
depends only on symptoms, there will be
over diagnosis and an inqease in the of
unnecessary appendecectomies. The
same \ras true with the clinical signs.
The diagnosis of acure appendiciris
based on clinical signs only is, thus,

very(sensitive), but not very ( specifrc)
this finding is similar to that noted by
other observe$ (25-28) .

The study also found that more than
70% of the patients who were diagnosed
uTith acute appendicitis had an elevated
white blood count. This was
significanrl) higher than thal found in
those cases who had normal appendices.
Other studies have reported similar
findings. Some studies have suggested
that if the WBC count is repeated afler
some hours, it remains high in patients
with acute appendicitis, but tends to fall
in those without appendicitis. Thls
practice is followed by us. It was also
lound lhat an increased WBC count in
acute appendicitis is relatively highly
sensitive wirh a high PPV. bui that it is
Ilot a very specific test. There was no
significant differelce observed between
cases of acute appendicitis and nomal
appendix regarding the general urine
examination.(28-33 ). A urinalysrs
sho\ ing no elements of inlection is
considered a positive in the diagnosis of
acute appendicitis, but the presence of
inlection does nor exclude the diagnosis.
Ultrasound examination for acutc

appendicids has a sensitivity mnging
tiom 75- 89% and a specificity ranging
fiom 86-100% reported ir the literatue
(14,15 ,25) in addilion to being highly
specific when conducted by experienced
staff. Ultasound examination has further
advantages, it is accurate in exclusion of
diseases that do not require surgical
jnlenention such as mesenteric adenij is,
terminal ileitis, uetedc stones and
gynecological conditions. In addition, it
is helpful in diagnosing surgical
conditions other than appendicitis such
as ectopic prcgnancy . In spite of the
impofiance of this examination, it was
conducted in only 190 patients in this
study. This is due to the unavailability of
this examination except for limited
moming hour's. In addition, there is a
lack of awareness of its importance by
the examining physicians.
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In rhis studl lhe preoperatr've
diagnosis using ulrracound was incorrect
95 out of 190 cases. In addition to the
use of ulrasound , the use ofthe barium
enema has been suggesled as a lest with
high sen<il iviry and specifici ly . Olher
studies have shown that the use of TC-99
mlg C scintigraphy can provided rhe
clinician with a simple. rapid. and ver)
valid test (29-33 ). laparoscopy has also
been suggested to reduce sugery when
appendicitis is not present. Elevated
serum C- reactive protein level has been
found to suppoft the clinical evaluation
and diagnosis.

A s)stem o[ scoring signs. s]mproms.
and WBC count has been
proposed.{ 34.l5.lot lhe sensidvirJ and
specihcity of this method may approach
90%

2004 Volume - I - no.2 ,r.ri JJj!llcr 2004 +lr !q"s

Unnecessary appendectomies could be
reduced b) abour l0oo usirg such a
sysrcm .
Conclusion
Acule appendiciris requJres prompt
diagnosis and nealmenr Lests of high
sensitivity and high predictive value
should be used even when specificity ts
Iow 6qqsu5s il is of rhe u(most
impofiance that no cases of appendicitis
should be undiagnosed.
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FIG L Acute appendicitis with massive inflammatory infiltrate, extensive ulceration,
and hemonhage. An isiand ofheavily inflamed residual mucosa is seen in the center.

FIG 2. Acute appendicitis with obstruction,
inflammation.
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Table I Age distribution ofacute appendicitis cases according to the operation results.

Age
group uear)

Result of laparotomy

Acute appendicitis Complicated
appendicitis

Normal appendix

No % No % No Yr

0-14 r86 l 5 48 1 5 75 1'7
15-)9 868 70 224 70 313 '7  |
30-44 t62 1 3 39 t2 44 1 0
> 4 5 25 2 1 0 3 9 2
total 1240 620/" 320 t6% 440 22%

Table 2 Clinical symptoms and signs in patients diagnosed as acute appendicitis .

Clinical synptoms and
srgns appendicitis

Conplicated
appendicitis

Normal
appendix

total

% % % %

R.LF pain Tvp 80 65 50 75
aryp 20 50 25
yes 85 90 t 0 85

1 5 t 0 90 1 5

Yomiting
70 90 l 5 80

l 0 85 20
Tachycardia v€s 85 95 80

I 5 20
Fever 80 20 65

35 20 80 35

In Rl.F
YES 100 '75 95

NO 5 25 5
Rebound yes 100 70 90

5 0 30 1 0
Rovsin s

sign
80 90 60 75

20 l 0 40 25

1 6 8
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Table 3 WBC count in patients with appendectomy according to the operation results.

Diagnosis. +ve WBC count
Normal ** Positive+ +*

no % no %
Acute
appendicitis

240 t 9 1620 8 i

Cbronic
aDpendicitis

3-20 1 0 1800 90

Normal
appeildix

440 70 600 30

*cases ofappendicitis were compared with cases ofnormal appendix in both
mstances . p< 0.001.
*x normal value when WBC < l0x 109/L
*** positive value when WBC >10X109/L

Table4 The rcsult of G.U.E in patients accordirg to opention results*

Diagnosis G.U.E
Nomal* U.T.I**

No % no Yo
Acute appendicitis t240 '75 500 25
Complicated
appendicitis

320 72 560 28

Normal appendix 440 69 620 3 1

2000 100

*Cases ofappgndicitis were compared with cases ofnormal appendix in both
instances .p>0.05
+* Udnary tract infection (UTI)was considered when the pus cells are equal
or more than 5,4lPFin males and 1 0,4IPF in females.

Table 5 Sensitivity ,specificity and PPV ofclinical symptoms and signs ofacute
appendicitis

Symptoms and signs Sensitivity (%) Specificityt%)P.P.V(%)
symptom
Typical R.I.F. pain 80 50 86
anolexra 85 1 5 '75

Nausea/vomitins 80 20 '16
tachycardia t 0 90 86
fever l0 80 78
Tenderness in R.LF 98 5 85
Rebound tendemess 95 40 82
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rovsrng 75 45 80
eXaminations
WBC count 75 50 82
C.U.E 80 30 75
ultrasound 35 55 70
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