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ABSTRACT

Acute appendicitis is the most common severe surgical condition of the abdomen. The
accurate diagnosis of appendicitis is difficult, resulting in a higher incidence of negative
laparotomies especially in females, as well as delayed diagnosis and rupture of appendix in
others. The aim of the present work was to assess the diagnostic accuracy of the combination
of white cell count (WCC) and neutrophil differential (ND) on the diagnosis of acute
appendicitis.

Methodology: A prospective study was carried out on one hundred consecutive patients. The
white cell count (WCC) and neutrophil differential (ND) tests were done for every patient.
The sensitivity (SN), specificity (SP), positive predictive value (PPV), and negative predictive
value (NPV) of the individual test were assessed at different values. The SN, SP, PPV, NPV,
and efficiency of WCC>10x10°/L, and ND>75% which are the upper limits of normal tests,
were measured, as well as the combination of the two tests.

Results: There were 46 males and 54 females with 80% of the patients in the range 10 to 30
years. The acutely inflamed appendix was found in 80.4% of male, and 64.8%of female
patients. The specificity of the WCC was 100 if the value was set at (>16x10°/L), and of ND
was 93 if the value was set as >85%.

Conclusion: In this study WCC at cut off >10x10°/L and ND>75% gave the highest
efficiency of 75% for each test on its own. The combination of the two tests gave an
efficiency of 83%, a sensitivity of 93.1%, and positive predictive value of (84.8%), which is
reasonably accurate to diagnose acute appendicitis, and avoid negative laparotomy.

Keywords: White cell count, neutrophil differential, specificity, sensitivity.

INTRODUCTION

The overall mortality rate for appendicitis is less than 1%, but it increases to 3% if the

appendix is ruptured and approaches 15% in the elderly.” The diagnosis of
appendicitis is more difficult in the extremely young and the elderly, resulting in a higher
incidence of delayed diagnosis and rupture in these populations. Because a ruptured appendix
can be associated with increased morbidity and mortality, it is felt that a certain number of
negative laparotomies is acceptable (approximately 15% in the United States). However,
negative laparotomies are twice as common in young women as in men (20% vs. 9%,
respectively). >**

ﬁ cute appendicitis is the most common severe surgical condition of the abdomen!".

Combining various signs and symptoms into a scoring system may be more useful in
predicting the presence or absence of appendicitis. The Alvarado score, originally described
in 1986, is the most widely reported scoring system for acute appendicitis > (Table 1). The
Alvarado score combines patient symptoms, physical examination results, and laboratory
values to assign a score from 0 to 10.
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Table 1: Alvarado score in acute appendicitis.

Symptoms Migration 1
Anorexia-acetone (in the urine) 1
Nausea-vomiting 1
Signs Tenderness in right lower quadrant 2
Rebound pain 1
Elevation of temperature (>37.3°C measured orally) 1
Laboratory Leukocytosis (>10,000/mm®) 2
Shift to the left (>75% neutrophils) 1
Total score 10

Wang © reported a positive likelihood ratio of 9.8 for both elevated white blood cells(WBC)
count and left shift, but the diagnostic value of the WBC count remains controversial’. Many
authors found a relatively unimpressive positive likelihood ratio (LR) between 1.59 and 2.7
and a negative ratio between 0.25 and 0.50 for the WBC count in appendicitis. *-°- 10!
Nearly over 50% of all emergency appendectomies were performed on normal or mildly
inflamed appendix. This figure rises to 60% if we consider females alone. '* > These patients
would definitely benefit from conservative treatment with observation and antibiotics, if we
can identify them preoperatively.”’15 Hence the recent trend for more conservative treatment
and more diagnostic accuracy of non inflamed appendix to avoid negative appendectomies.
This paper tries to assess the diagnostic accuracy of the combination of white cell count
(WCC) and neutrophil differential (ND) on the diagnosis of acute appendicitis.

MATERIAL AND METHODS

This was a prospective study which was carried on one hundred consecutive patients admitted
with the diagnosis of acute appendicitis through the emergency room of a district hospital and
subjected to surgery for that diagnosis. The white cell count (WCC) and neutrophil
differential (ND) tests were done for every patient prior to surgery. The histopathology of the
removed appendix was taken as the golden standard for the presence or the absence of acute
appendicitis. Different values of WCC and ND were assessed against the presence or absence
of acute appendicitis. The sensitivity (SN), specificity (SP), positive predictive value (PPV),
and negative predictive value (NPV) of the individual test were assessed at different values
including the upper normal limit of each test and for the combination of the two tests.

RESULTS

A total on one hundred patients were included in this study. There were 46 males and 54
females. The range of age was from 7 years to 45 years, with 43% between 10 to 20 years,
and 37% between 20 to 30 years, accordingly, 80% of the patients were in the range 10 to 30
years. According to the histopathology records; acute appendicitis either perforated or non-
perforated was found in 72% compared to normal appendix in 28%. The acutely inflamed
appendix was found in 37 males (80.4% of all males), and 35 females (64.8%of all females).
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Table (2) shows the mean values of WCC and ND in both acutely inflamed appendix and
normal appendix groups. Using t-test there is a significant difference (p<0.05) between the
two groups in both WCC and ND.

Table 2: showing the mean values of WCC and ND in both appendicitis and
non-appendicitis groups.

WCC(x10°/L 10.8 11.7 8.5
ND (%) 72% 77% 59%

The specificity of the WCC was 100 if the value was set at (>16x10°/L), but the sensitivity
was only 19.4 at that set value, which means that if you suspect acute appendicitis and
WCC>16x10°/L, then it is very likely that the appendix is inflamed, but only a small
proportion of acute appendicitis present at that level.

The specificity of the ND was 93 if the value was set as >85%,but the sensitivity at that value
was only 33.3,which means that if you suspect acute appendicitis and ND>85% then it is
likely that the appendix is inflamed , but only a third of acute appendicitis can be detected at
that level(Table 3).

Table 3: showing Sensitivity and Specificity to WCC (>16x 10°/L) and ND (>85%)

9
WCC>16x10"/L 19.4 100

ND>85% 333 93

Table(4) shows the sensitivity(SN), Specificity(SP),positive predictive value(PPV), negative
predictive value(NPV),and efficiency of WCC>10x10°/L which is considered as the upper
limit of normal WCC, and ND>75% which is considered also as the upper limit of normal
neutrophil percentage. The combination of these two upper normal limits of WCC and ND is
also shown in the table. The relative efficiency of these two tests is 83, comparing with a
figure of 75 for each test on its own.

Table 4: showing SN, SP, PPV, NPV and efficiency of WCC>10x 10°/L and ND>75%
and the combination of the two tests

9
WCC>10x10"/L 76.4 71.4 87.3 54 75%
ND>75% 79.2 64.3 85 54.6 75%
WCC+ND 93.1 57 84.8 76.2 83%
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DISCUSSION

This was a prospective clinical study on 100 consecutive patients with appendicectomy
operations. Appendiceal inflammation proved by histopathology in 72%, with negative
laparotomy in 28% and perforation in 9%.These figures are compatible with other studies
with laparotomy ranging from 11-76% and perforation rate ranging from 8-29%.>'>'® The
diagnostic accuracy was 80.4%for males, but only 64.8%for females, which is compatible
with other studies.>'*"’

The mean values for WCC and ND of the appendicitis group were 11.7x10%/L and 76.9%.In
non-appendicitis group the values were 8.49x 10°/L and 59.3% respectively. There was a
significant difference between the mean values of the groups, which reflects clinical values of
WCC and ND in the diagnosis of acute appendicitis.

The diagnostic accuracy of any test could be improved by changing the cut off values above
which the test is considered positive. By lowering this level the sensitivity of the test
increases, but at the expense of the specificity of the test. If the cut off is elevated then the
sensitivity detected by the test decreases, while the specificity increases. The optimal
discriminating point is that one which gives the highest efficiency.

In this study WCC at cut off >10x10°/L and ND>75% gave the highest efficiency of 75% for
each test on its own. The combination of the two tests gave an efficiency of 83%, which is
reasonably good for any test or combination of tests. Also this combination has a sensitivity
of 93.1%, which means that the false negatives are very low relative to the true positives.
Also the positive predictive value is reasonably good (84.8%), which means that the false
positives are reasonably low relative to true positives.

The clinical application of this data means that if you apply this combination of tests on
clinically suspected cases of acute appendicitis, then you can pick up the vast majority of true

acute appendicitis. Good clinical acumen would compensate for the low specificity and
reduce the rate of negative appendicectomy operations.
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