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CLINICAL STUDY

Association between red cell distribution width and mean

platelet volume with appendicitis: a myth or a fact?
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ABSTRACT

OBJECTIVES: The aim of our study was to identify if there was a relation between red cell distribution width,
mean platelet volume, platelet distribution width, leukocyte count and thrombocyte count at the time of presen-
tation to hospital and acute appendicitis.

BACKGROUND: Acute appendicitis is one of the most common surgical emergencies. Misinterpretation of
symptoms and findings in acute appendicitis may lead to removal of normal appendix and delayed diagnosis
can result in perforation and peritonitis. Many studies tried to delineate the relation between acute appendicitis
and laboratory findings. Latest studies focused on components of complete blood count such as red cell distri-
bution width and mean platelet volume.

METHODS: This was a retrospective clinical study that enrolled 638 patients with abdominal pain and open
appendectomy for acute appendicitis. Complete blood count results including red cell distribution width were
retrieved from medical charts of patients and analyzed.

RESULTS: There was no statistically significant difference between appendicitis, non pathological appendix
and perforated appendicitis in terms of red cell distribution width or other blood count components except leu-
kocyte level.

CONCLUSION: Despite current findings in medical literature indicating predictive value of red cell distribution
width in acute appendicitis; its utility for differential diagnosis might be overestimated (Tab. 1, Ref. 22). Text in
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Introduction

Acute appendicitis (AA) is one of the most common surgi-
cal emergencies where delayed diagnosis might lead to mortality
and morbidity (1). Lower quadrant abdominal pain, nausea and
findings of local peritonitis can be seen in 70—80 % of patients in
AA (1, 2). Misinterpretation of these symptoms and findings may
lead to removal of normal appendix and delayed diagnosis can
result in perforation and peritonitis (3). Several studies showed
that perforation rate and negative laparotomy rates are 20 % and
30 %, respectively in suspected AA (1, 4). Ultrasonography (US)
and computerized tomography (CT) can be used in diagnosis of AA
(5, 6). Many studies tried to delineate the relation between AA and
laboratory findings (7, 8). Latest studies focused on whether red
cell distribution width (RDW) and mean platelet volume (MPV)
could be utilized as early predictors in AA (9, 10, 11).

The aim of our study was to identify if there was a relation
between AA and red cell distribution width (RDW), mean platelet
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volume (MPV), platelet distribution width (PDW), leukocyte count
(LEU), thrombocyte count (PLT), neutrophil count (NEU) and
lymphocyte count (LYM) at the time of presentation to hospital.

Materials and methods

This was a retrospective clinical study that enrolled 638 pa-
tients who were submitted to Ankara Numune Teaching Hospital
Emergency Surgery Clinic between 03/01/2010—03/01/2012 with
abdominal pain and had open appendectomy for acute appendicitis.
This study was approved by Ankara Numune Teaching Hospital
Ethics Committee. Diagnosis of appendicitis was made based on
patient history and physical examination, laboratory results, US
or CT findings. RDW, MPV, PDW, LEU, PLT, NEU, LYM test re-
sults retrieved from complete blood count measured with a standart
machine (Coulter® LH780- Beckman Coulter, Inc. Tokyo, Japan)
were recorded. Demographic findings were also analyzed along
with pathology results. According to pathology report patients
were divided into three groups: Group 1 (no pathological find-
ing), Group 2 (appendicitis), Group 3 (perforated appendicitis).

Statistical analysis

Statistical analysis was performed using SPSS 15.0 for Win-
dows. Analysis of the data distribution was assessed by the Kol-
mogorov-Smirnov test. For normally distributed data , the null
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Tab. 1. Comparison of age, gender and laboratory findings in patient groups.

Group 1 (n=23) Group 2 (n=498) Group 3 (n=117) p*
(Mean£SD) (Mean=SD) (Mean+SD)
Age 28.86+11.34 32.73+12.99 34.74+15.54 0.266
Gender Female (%) 17 (%2,67) 217 (%34.01) 34 (%5.33) 0.002
Male (%) 6 (%0,94) 281 (%44.04) 83 (%13.01)
RDW (%) 13.38+1.56 12.92+1.56 12.91+1.21 0.285
MPV (fL) 8.16x1.16 8.69+3.35 8.26£1.06 0.767
PDW (%) 15.95+1.53 15.42+2.13 15.65+1.88 0.800
LEU (x10°uL) 10.84+3.41 13.36+4.22 15.86+4.59 0.0001
PLT (x10°uL) 238.04+69.03 243.37+68.96 245.15+58.47 0.636
NEU (x10°uL) 8.02+3.29 10.75+9.8 12.35+4.51 0.187
LYM (x10°uL) 1.95+0.691 2.11+0.88 2.21£1.316 0.716

* p <0.05 is accepted as statistically significant. RDW — Red cell distribution width, MPV — Mean platelet volume, PDW — Platelet distribution width, LEU — Leukocyte,

PLT — Platelet, NEU — Neutrophil, LYM — Lymphocyte

hypothesis was based on the assumption that no difference in val-
ues existed between the 3 groups that were studied in the present
trial. One-way ANOVA for 3 independent samples was used for
inter-arm comparisons. In the case of unequal data distribution ,
the Kruskal-Wallis test (nonparametric independent-group com-
parison) was used to compare groups. Mann-Whitney U Test was
applied to compare different groups among themselves. Demo-
graphic variables were analyzed by means of * analysis. Statisti-
cal significance was set at a 5% level (2-sided).

Results

There were 268 (42 %) females and 370 (58 %) males. Mean
age of patients was 32.82 + 13.56 (min: 10, max: 84). There were
23 patients in Group 1, 498 patients in Group 2 and 117 patients
in Group 3. Distribution of patients in groups is shown in Table 1.

RDW, MPV, PDW, LEU, PLT, NEU, LYM values for each
group were analyzed and statistically compared. There was no
statistically significant difference (p > 0.05) between groups in
MPV, RDW, PDW, PLT, NEU and LYM values. On the other
hand, the difference in LEU values was statistically significant
(p=0.0001) (Tab. 1).

Discussion

AA is a frequently encountered condition in emergency clin-
ics while its overall lifetime risk is 8.6 % for males and 6.7 % for
females and its frequency increases in second and fourth decades
(12, 13, 14). In our study, mean age was 32 and AA rate was higher
in males as indicated in medical literature.

Delayed diagnosis in AA can lead to perforation and peritonitis
while fear of these complications might lead to negative laparoto-
mies. Especially in rural hospitals where CT and/or US is not avail-
able, laboratory tests with high sensitivity and specifity become
essential in reaching a reliable differential diagnosis. Utilization
of RDW for diagnosis of pancreatitis and mesenteric ischemia as
proven by Senol et al is an example for such a scenario (15, 16).

The principal use of RDW is in differential diagnosis of iron
deficiency anemia, thalassemia and hemomoglobinopathies. But
there are studies which showed that RDW could be used in diag-
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nosis of AA, colonic cancer, cardiac diseases and celiac disease
(17, 18, 19). Narci et al showed that preoperative low RDW is
associated with AA (11). Despite these associations we could not
find a relationship between AA and RDW in our study.

Apart from RDW high and low MPV values were also found
to be associated with AA (9, 10) although it was indicated that
MPV is not a predictive factor for AA diagnosis in pediatric pop-
ulation (20). In our study, preoperative MPV was not helpful in
AA diagnosis.

Leukocytosis is the earliest and the most common laboratory
finding in AA (1, 21). In our study LEU was the only laboratory
test associated with AA diagnosis. LEU was higher in patients
with pathological diagnosis of AA and in those with perforated
appendicitis. Despite this association, subgroups of LEU (ie NEU
and LYM) were not related with AA diagnosis

The changes in platelet values in sepsis are well known. Pa-
tients with severe sepsis have lower platelet count and increased
PDW compared to patients with sepsis (22). Although numerous
studies evaluated changes of MPV in AA there is no study in medi-
cal literature assessing the relation between PDW, PLT and AA. In
our current study we could not show any statistically significant
change in these two variables in AA. Our study is the first in medi-
cal literature evaluating the interaction between PDW, PLT and AA.

The shortcoming of our study is as this was a retrospective
study we could not evaluate other parameters of inflammation/
infection such as C-reactive protein or CD64+ on neutrophils.

Conclusion

Complete blood count is an inexpensive, easily accessible
and routinely performed test for almost all patients admitted to
primary care health facilities. Endeavours to utilize components
of this simple laboratory study for AA raised hope in rural and
third world country emergency settings where more advanced
diagnostic methods are not available.

Despite current findings in medical literature indicating pre-
dictive value of RDW in AA, we could not verify this association
in our study. This was also true for MPV, PDV and PLT, NEU and
LYM. Our findings question the utility of RDW and other com-
plete blood count laboratory findings for diagnosis of AA. Thus
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we conclude that utility of RDW or MPV for differential diagnosis
of AA might be overestimated.
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