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ABSTRACT

Background: Acute appendicitis is one of the important causes of emergency surgeries. Diagnosis
of acute appendicitis remains to be challenging with up to 30% negative exploration rates. In addition
to careful clinical history and physical examination, we still need easily applicable, cheap and effective
biomarker. Complete blood count is the primary investigation for any inflammatory condition. Total WBC
count and neutrophil percentage are widely used biomarkers to diagnose acute appendicitis. Mean
platelet volume (MPV) is an emerging biomarker that has been considered to be affected by inflammatory
burden. MPV value is also estimated during complete blood count. This study may help to reveal the
change of MPV in acute appendicitis.

Study design: This was a prospective observational type of study.

Study setting and period: The study was carried out in the Surgery In-patient Department of Dhaka
Medical College Hospital, Dhaka from 15-11-2013 till 15-04-2014.

Materials: A total of 150 patients of both sex aged 15-65 years who got admitted in the surgery
department for acute appendicitis were selected. Pediatric patients (aged less than 14years), patients
with co morbid illness like ischemic heart disease, inflammatory bowel disease, general peritonitis and
the patients having lack of necessary investigations were excluded from the study.

Methods: The variables like total WBC count, neutrophil percentage, platelet count and mean platelet
volume (MPV) of all 150 selected patients were noted after admission by doing complete blood count
and compared with normal value. The appendix samples obtained after surgery were sent for
histopathological confirmation and reports were collected.

Results: A total of 150 patients with the mean age of 25.72 (ranging 15-65) years were studied.
Among them 93(62%) were male and 57(38%) were female. Mean MPV value was 11.7 £ 0.183 fL (p
value 0.02). 122 patients have increased MPV value (81.33%). Among them 113 were eventually
diagnosed as acute appendicitis. Negative exploration rate was 14%.Negative exploration was less
among MPV raised patients (7.38%). Whereas negative exploration was more among normal MPV
patients (21.42%).Total WBC count and neutriphil percentage are important biomarkers to diagnose
acute appendicitis which is accepted. However this study revealed MPV value is an important biomarker
in acute appendicitis also which is statistically significant and can reduce negative exploration.

Conclusion: In this study mean platelet volume increases in acute appendicitis. MPV can be used as
a biomarker in diagnosis of acute appendicitis.
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Appendicitis is the most common abdominal
emergency and accounts for more than 40,000 hospital
admissions in England every year. The diagnosis of
acute appendicitis is predominantly clinical one; many
patients present with a typical history and examination
findings. The cause of acute appendicitis is unknown
but is probably multifactorial; luminal obstruction and
dietary and familial factors have all been suggested’.
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Acute appendicitis is a common surgical condition of
the abdomen, the prompt diagnosis of which is
rewarded by a marked decrease in morbidity and
mortality?. Classically, the diagnosis of acute
appendicitis is based on a brief history of abdominal
pain, nausea, migration of pain to the right iliac fossa,
and signs of local peritonitis; diagnostic accuracy
based on these symptoms ranges from 70% to 80%32°.
Acute appendicitis is one of the most frequent causes
of emergent exploration due to acute surgical
abdomen. Despite, the improvements in diagnostic
techniques, negative laparotomy or laparoscopy rates
can be reached up to 30%*.

Efforts to avoid unnecessary explorations were
enforced surgeons to find reliable biomarkers for
accurate diagnosis of acute appendicitis>-’. Although,
the value of careful clinical history, physical
examination and commonly used laboratory
parameters (white blood cell count, neutrophil
percentage and C-reactive protein) are upmost
important, a reliable bio-marker could help the
physician to make a clear final decision. Up to date,
alot of markers have been proposed, but none of them
were commonly accepted, so we still need easily
applicable, cheap and effective biomarker for help-ing
the diagnosis of acute appendicitis*8. Several
parameters (i.e. C-reactive protein (CRP), white blood
cell count, lymphocyte/ leukocyte rate, interleukin-6,
interleukin-10, interleukin-4, interleukin-5, interleukin-
12, tumor necrosis factor alpha endotoxin, erythrocyte
sedimentation rate, procalcitonin, fibrinogen, alpha 2
-macroglobulin, alpha1-antitrypsin, D-Lactate for the
diagnosis of acute appendicitis have been investigated
in the literature?.

The mean platelet volume (MPV) is a routinely reported
parameter in complete blood count. CBC was
generally thought to unimportant by physicians for
the diagnosis of acute appendicitis, except white blood
cell (WBC) count and neutrophil predominance®.

Platelet count (PC) is a part of complete blood count
(CBC) and one of the most commonly used laboratory
tests. There are three CBC parameters related to
platelets; plateletcrit (PCT), mean platelet volume
(MPV) and platelet distribution width (PDW). MPV is
the most well-known of these parameters and is a
marker of platelet function and activation®. MPV has
been shown to reflect inflammatory burden and disease
activity in several diseases including pre-eclampsia,
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acute pancreatitis, unstable angina, myocardial
infarction, and systemic inflammation such as
ulcerative colitis and Crohn’s disease3.

There are only a few studies reporting that MPV levels
may be valuable in the diagnosis of acute appendicitis
and the results are controversial®®. In the present
study we aimed to seek whether MPV level is
important in the diagnosis of acute appendicitis. This
prospective study we will compare WBC count,
neutrophil percentage, platelet count, and MPV values
of a group of pathologically confirmed acute
appendicitis with a group of healthy patients.

Methods

This was a prospective observational type of study
conducted in Surgery Department of Dhaka Medical
College Hospital.

A total of 150 patients of both sex aged 15-65 years
were selected who got admitted in the surgery in-
patient department with suspected acute appendicitis.
Pediatric patients (aged less than 14 years), patients
with co-morbid illness like ischemic heart disease,
inflammatory bowel disease, generalized peritonitis
and the patients having lack of necessary
investigations were excluded from the study.150
patients were included.

Data was collected in a pre-designed data collection
sheet. All patients of clinically suspected acute
appendicitis were evaluated by complete blood count.
Different variables like total WBC count, neutrophil
percentage, platelet count and mean platelet volume
(MPV) are to be noted. Appendix sample obtained
after surgery are to be sent for histopathological study
for confirmation. Data were processed and analyzed
using computer software SPSS (Statistical Package
for Social Sciences). After compilation these data
were shifted to statistical analysis software for further
analysis. Then the results were taken in bar chart
and table format.

All the relevant data were compiled on a master chart
first. Statistical analysis of the results is obtained by
using windows based computer software and SPSS.
The continuous data are expressed as mean + SD.
The categorical data are expressed as number and
percentage. The results are presented in tables and
diagrams. Data were assessed using t test.
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Results

Over the 6 months of the study, 150 patients of age
range 15-65 years were selected from different units
of department of Surgery, DMCH. Among them
93(62%) were male and 57(38%) were female (Shown
in Table 1).

Table 1. Patients sex distribution (n=150)

Sex Number Percentage (%)
Male 93 62%
Female 57 38%

Male: Female is 1.6: 1.
Mean age was 25.72+ 4.6 years that means younger
males were more affected.

Table 2. Different Age Group of Patients (n=150)

Age Group Patient Number Percentage (%)

0-10 _ -
11-20 22 14.67%
21-30 53 35.33%
31-40 45 30%
41-50 17 11.33%
51-60 10 6.67%
61-70 03 2%

Maximum number of patient age was within 21-30
years.

Table 3. Clinical Presentation (n=150)

Features Present (%) Absent (%)
Classical Pain 98 (65.33%) 52(34.67%)
Nausea/ vomiting 99 (66%) 51(34%)

Fever 103 (68.67%) 47(31.33%)

McBurney’s Tenderness 127(84.67%) 23(15.33%)

Rebound Tenderness 115(76.67%) 35(23.33%)
Pointing Sign 130(86.67%) 20 (13.34%)
Rovsing’s Sign 39 (26%) 111(74%)

Most of the patient complained of periumbilical pain
(74.67%) and on examination McBurney’s tenderness
was the most frequent sign (84.67%).

B Increased MPV(>9.2fL)

Figure 1. Mean Platelet Volume Distributions

Table 4. Complete blood count (CBC) Presentation (n=150)

Biomarkers Normal Range Mean Value P Value
Total WBC Count 4.0-11.0x 10°/L 14.5+0.4x10°/L 0.04
Neutrophil (%) 50-70 79.12+1.08 0.014
Total platelet count 150-400x10%/L 244.79+ 12.64x109L 0.4
MPV(fL) 7.2-9.2 11.7£0.18 0.02

Among the biomarkers total WBC count, neutrophil percentage and MPV were increased than the normal

range which were statistically significant.
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Table 5. Histopathological variations (n=150)

Histopathology Number Percentage
of patients (%)
Acute Appendicitis 68 45.33%
Acute Suppurative Appendicitis 39 26%
Acute Gangrenous Appendicitis 20 13.33%
Follicular Hyperplasia 9 06%
Normal Appendix 14 9.33%

14 patients diagnosed as acute appendicitis underwent
exploration but eventually revealed having normal
appendix on histopatholgical report. Overall negative
exploration rate 9.33%.

Table 6. Histopathological Confirmation of MPV
Raised Patients

Histopathological Number Percentage
Variations of Patients (%)
Acute Appendicitis 113 92.62%
Normal Appendix 09 7.38%
Total 122 100%

Table 7. Histopathological Confirmation of Normal
MPV Patients

Histopathological Number Percentage
Variations of Patients (%)
Acute Appendicitis 22 78.58%
Normal Appendix 06 21.42%
Total 28 100%

Negative exploration rate among the patients who had
normal MPV was 21.42%.

Discussion:

The pathophysiology of acute appendicitis is
characterized by the mucosal ischemia of the appendix
that results from ongoing mucus secretion from the
appendiceal mucosa distal to an obstruction of the
lumen, elevating intraluminal and, in turn, venous
pressures. Once luminal pressure exceeds 85 mmHg,
venules that drain the appendix become thrombosed
and, in the setting of continued arteriolar in flow,
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vascular congestion and engorgement of the appendix
become manifest'?. Infection is added to the
inflammation of appendicitis.

Acute appendicitis is one of the most frequent surgical
problems encountered in hospitals. Acute appendicitis
is common between the ages of 10 and 20 years, but
no age is exempt. A male preponderance exists with
a male to female ratio 1.4:1". In this study, the study
design was prospective and there was no control
group.150 patients of acute appendicitis were enrolled
in this study. Their CBC reports were analyzed. The
mean age was 25.72 years and most of them (62%)
were male (Table 1).The maximum number of patient
aged between 21 to 30 years. And male female ratio
was 1.6:1.

In recent studies, a relationship between the rise of
leukocyte count and appendicitis diagnosis have been
shown. It has been reported that in patients with acute
appendicitis, the sensitivity of leukocyte is between
60-87%, and specificity 53—100%. Its increase with
CRP can assist diagnosis with a sensitivity reaching
98%. It has been shown that leukocyte count
increases during the early stages of the disease and
prior to perforation, but no statistically significant
difference exists between leukocyte counts of patients
with perforated appendicitis and those without
perforation®.

Several scoring systems are used to reach diagnosis
in acute appendicitis. In every scoring system
biomarkers are used. MPV is an inflammatory marker
hence it might have role in diagnosis of acute
appendicitis.

MPV is easily measured in CBC analysis and it
presumably reflects the functional and activation status
of platelets and their production rate from
megakaryocytes as well. In the literature, MPV value
was shown to be significantly higher in patients with
sepsis, myocardial ischemia and cerebrovascular
diseases compared to MPV values in healthy
individuals'#-'6. Similarly, high MPV values were found
to be independent risk factor in patients with coronary
artery disease and cerebrovascular pathology?®°.

Slavka et al reported a 1.5 fold higher mortality rate in
patients with high MPV (> 11.01 fL) compared to
patients with lower MPV (< 8.7 fL) and they concluded
that an increase in MPV reflected increased platelet
activity®.
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Erdem H et al in a retrospective case control study
reported MPV value as an important parameter in the
diagnosis of acute appendicitis. However, ROC
analysis showed that MPV as a biomarker was a less
superior marker in terms of sensitivity and specificity
compared to leukocyte count and/or neurtrophil
percentage in diagnosis of acute appendicitis*.

Albayrak et al showed low MPV to be statistically
significant in their study which compares adult acute
appendicitis cases with healthy adult control group®.
They have reported that MPV should not be ignored
during the diagnostic stages of patients with suspected
acute appendicitis.

Bilici et al have reported significant reduction in MPV
in pediatric age group acute appendicitis events in
comparison to the control group©.

Narci H et al study revealed increase MPV value in
patients of acute appendicitis®. Whereas Tanrikulu CS
et al found that MPV is significantly decreased in
acute appendicitis, having a greater sensitivity®. Both
the study was retrospective case control study.
Regarding the relation of MPV with acute appendicitis
most of the studies were retrospective.

In this study most of the patient complained of
periumbilical pain (74.67%) and on examination
McBurney’s tenderness was the most frequent sign
(84.67%). Among the cases 81.33% showed
increased MPV and normal in 18.67% cases.

All three variables such as total WBC count, neutrophil
percentage and MPV were increased than the normal
range and statistically significant also as the p value
was 0.04, 0.01 and 0.02 respectively , whereas platelet
count had no significant variation.

14 patients diagnosed as acute appendicitis underwent
exploration but eventually revealed having normal
appendix on histopatholgical report. Negative
exploration rate was 9.33%. Hasan E et al mentioned
negative laparotomy or laparoscopy rate is 30%*.

As is observed in this present study, in 122 patients
MPV is significantly raised (p value 0.02). 28 patients
had normal MPV value. Among MPV raised patients
9 patients underwent negative exploration (7.38%).
On the other hand among patients with normal MPV,
6 patients underwent negative exploration (21.42%).
That means MPV raised group had lesser negative
exploration.

Hence, Mean Platelet Volume may be an important
biomarker in diagnosis of acute appendicitis. This
study may help to design more study to compare
MPV among acute appendicitis patients and healthy
individuals with larger sample size.

Conclusion

This was an observational and prospective type of
study conducted at Dhaka Medical College Hospital,
for a period of 6 months from November 2015 to April
2016. Total 150 patients of acute appendicitis were
selected purposively fulfilling the selection criteria. This
study revealed that mean platelet volume significantly
(P value< 0.05) increase in acute appendicitis. Mean
platelet volume can be an important biomarker in acute
appendicitis.

Recommendation

Further study is required to evaluate the change of
mean platelet volume in acute appendicitis and to
establish it as a diagnostic biomarker. May be in future
MPV would be used to help diagnosis of acute
appendicitis.
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