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ABSTRACT 
Objective: To determine diagnostic accuracy of increased mean platelet volume as inflammatory marker in 

diagnosis of acute appendicitis taking histopathology as gold standard. 
Study Design: Cross Sectional Study. 
Setting: Department of Surgery, Abbasi Shaheed Hospital, Karachi. 
Duration: From 28th October 2016 To 27thApril 2017. 
Material and Methods: Total 229patients suffered from acute appendicitis were included. Venous blood (<20 ml) 

for complete blood count was sent to lab before surgery. MPV >11fl was taken as increased value. Post-
appendicectomy appendix was sent for histopathology. Sensitivity, specificity, positive and negative predictive 
values were calculated. Stratification was done. Chi-square test was applied post stratification and p-value ≤0.05 
was considered as significant. 
Results: There were 128 male and 101 female. Mean age was 34.09±6.63 years. Mean duration of symptoms 

was 28.97±11.89 hours. 107 patients were observed with total leukocyte count >10X103µL. Mean platelets 
volume was more than 11 fl in 47.2% patients. Sensitivity, Specificity, PPV, NPV and accuracy were 74.6%, 
91.6%, 92.5%, 71.9%, and 81.6% respectively. 
Conclusion: In conclusion in patients with temporary diagnosis of acute appendicitis, high MPV “≥ 11fl” can 

assist in the identification of acute appendicitis hence negative rate of appendectomy can be decreased.. 
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INTRODUCTION 
Worldwide acute appendicitis is one of the most commonly 
encountered abdominal emergencies. Despite recent 
advances in imaging and laboratory parameters, the 
diagnosis still remains clinical. About acute appendicitis the 
surgical principal "when in doubt, take it out", is not right 
because often this procedure shows some complications. 
Although it’s a very common problem but still diagnosis of 
acute appendicitis is a challenge for medical practioners.1 
 One of the common reasons of emergency 
laparotomy is acute appendicitis (AA). The accurate 
diagnosis of this common problem still problematic as 
sensitivity of clinical examination range from 71% to 97%.2 
In support of clinical history and examination, laboratory 
studies provide help in its diagnosis. So distinguishing 
general pain of abdominal from acute appendicitis is of 
much importance. The sensitivity of different parameters 
like WBC (white blood cell), CRP (C-reactive protein), 
leucocyte/lymphocyte ratio, ESR (erythrocyte 
sedimentation rate), alpha tumor necrosis factor (α TNF), 
fibrinogen, D-lactate and α 2-macroglobulin have been 
studied.3 
 Overall where diagnostic outcomes support the 
laparoscopic procedure there are also some diagnostic 
inaccuracies reported which comes in median incidence of 
accuracy of 20% and rate of negative laparotomy to be 
30%.4 Because there is a direct consequence of missed 
rupture appendixes, traditionally surgeons accepted rate of 
negative findings of appendectomy up to 20% and surgical 
removal of normal appendix.5  

 Negative appendectomy (in which surgeon remove 
appendix which is normal in patients other than reason of 
abdominal pain) rate is observed 20 percent to 30 
percent.5,6  The diagnosis which become late may enhance 
the chances of morbidity and also increase the cost. 
Average size of thrombocyte is measured by means of 
Mean platelet volume (MPV) which is provided by CBC 
analyzers as per routine part of complete blood count.  Also 
there are a lot of researches which proved that mean 
platelet volume is disturbed by inflammation.3,7 
 For platelet function mean platelet volume is most 
accepted substitute marker and had been proved to 
intimate inflammatory burden in general inflammation like 
Crohn’s disease and ulcerative colitis8 and activity of 
disease in many diseases like myocardial infarction and 
acute pancreatitis. In acute inflammatory situation of 
gastrointestinal tract mean platelet volume (MPV) reduced; 
the given reason is sequestration and consumption of 
platelets vascular sections of inflammatory bowl.8 
 The aim of treatment by means of surgery is the 
removal of swollen appendix before perforation with a slight 
number of negative appendectomies. Limited  study have 
been conducted in our local population hence this study is 
planned to use MPV level  as an inflammatory marker in 
acute appendicitis cases as the postponement in diagnosis 
of appendix may possibly increase the morbidity and costs 
to the patient. If it is proven than it will be helpful for 
surgeons to diagnose acute appendicitis and distinguish 
nonspecific abdominal pain from acute appendicitis.  
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MATERIAL & METHODS 
Overall 229 cases which fulfilled the criteria of 
inclusion/exclusion were registered from the outpatient 
Department of General Surgery, Abbasi Shaheed Hospital, 
Karachi from 28thOctober 2016 to 27th April 2017.  First, the 
approval of research/ethical committee of the hospital was 
acquired and then the study was conducted. An informed 
consent of the patients was obtained to include their data in 
the study and their confidentiality was ensured. Sample 
size was calculated of 229 cases while taking P= 82.6% (8) 
margin of error for sensitivity =15%, margin of error for 
specificity =13%, sensitivity = 66%(5) and specificity = 
51%.(5) Non-probability consecutive sampling method was 
adopted. Study design was cross sectional. Patients of 16 
to 60 years of either gender suffered from right lower 
abdomen pain and fever with clinical and lab diagnosis of 
acute appendicitis were included in the study. Patients 
having signs and symptoms of urinary tract infection, 
patients who were unable to give informed consent, 
pregnant woman, morbid obesity >35 BMI were also 
excluded from the study. 
 Brief history was taken for duration of symptoms and 
co-morbids and examination was done for collection for 
relevant data on annexed pro-forma. Venous blood for 
complete blood count was sent to lab (< 20ml) before going 
for surgery. MPV >11fl was taken as increased value, 
surgery was performed and postappendicectomy appendix 
was sent for histopathology, of which histopathology report 
followed, this information alongwith age, gender, duration 
of symptoms, co-morbids conditions like diabetes, 
hypertension were included in proforma. The biasness and 
confounding variables were controlled through exclusion 
and inclusion criteria.  
 The data were entered and analyzed using SPSS V-
19. For continuous variables like age, duration of 
symptoms mean and standard deviation were calculated. 
For categorical variables like increased mean platelet 
volume and acute appendicitis on histopathology, co-
morbids condition like diabetes mellitus and hypertension 
frequencies and percentages were calculated. 2x2 table 
was used to calculate sensitivity, specificity, PPV, NPV, 
and diagnostic accuracy for increased mean platelet 
volume as inflammatory marker taken histopathology as 
gold standard. Stratification was done with age, gender, 
duration of symptoms, DM, and hypertension to check its 
effect on outcome. Post stratification, Sensitivity and 
specificity positive and negative predictive values and 
diagnostic accuracy were calculated. 
 

RESULTS  
There were 128 male and 101 female patients in the study. 
The overall mean age of patients was 34.09±6.63 years. 
Further age is stratified in 2 groups, 126 patients of ≤35 
years and 103 patients of age >35 years. The overall mean 
duration of symptoms was 28.97±11.89 hours. The duration 
of symptoms is further stratified in two groups, 91 patients 
had symptoms from ≤24 hours and 138 patients had 
symptoms since >24 hours. 
 Out of 229 study subjects, 12.2% patients were found 
with diabetes while 17% patients were found with 
hypertension. 

 Among 229 study subjects, 107 patients were 
observed with total leukocyte count >10X103µL. 
 Among total study subjects, it was observed that with 
mean platelets volume was more than 11 fl in 47.2% study 
subjects. As far as Histopathology is concerned, the results 
showed that appendix was found positive in 58.5% study 
subjects. 
 Positive Predictive values, diagnostic accuracy, 
specificity and sensitivity of MPV for the detection of 
appendix taking histopathology as gold standard were 
calculated. The results showed that there were 100 
patients were true positive, correctly diagnosed and 87 
patients were true negative, correctly diagnosed. 
Sensitivity, Specificity, PPV, NPV and accuracy were 
74.6%, 91.6%, 92.5%, 71.9%, and 81.6% respectively as 
shown in Table 1. 
 The stratification of obtained results was done 
according to gender, age groups, duration of symptoms, 
diabetes mellitus and hypertension and post stratification 
sensitivity, specificity, and diagnostic accuracy were also 
calculated with these effect modifiers by applying chi 
square=X2 test taking p value less than 0.05 as significant. 
 
Table 1: Diagnostic accuracy of mean platelets volume (MPV) ≥ 
11fl with histopathology as gold standard to diagnose appendix 

MPV ≥ 11fl Histopathology P-Value 

Yes 
(n=134) 

No 
(n=95) 

TOTAL 0.000* 

Yes 
(n=108) 

100 8 108 

No 
(n=121) 

34 87 121 

TOTAL 134 95 229 

Sensitivity Specificity PPV NPV Accuracy 

74.6% 91.6% 92.5% 71.9% 81.6% 

* Significant at 0.05 

 

CONCLUSION 
In conclusion in patients with temporary diagnosis of acute 
appendicitis, high MPV “≥ 11fl” can assist in the 
identification of acute appendicitis hence negative rate of 
appendectomy can be decreased. As value of MPV is 
counted in analysis of CBC, the value of MPV might be 
considered with TLC in patients with suspected acute 
appendicitis. 
 

REFERENCES 
1. John H, Neff U, Kelemen M. Appendicitis diagnosis today: 

clinical and ultrasonic deductions. World J Surg 1993; 
17:243 -249. 

2. Karagulle E, Turk E, Ezer A, Nursal TZ, Kulaksızoglu S, 
Moray G. Value of plasma viscosity in acute appendicitis: a 
preliminary Study. J Med Sci. 2010;1(9):423–25. 

3. Beyazit Y, Sayilir A, Torun S, Suvak B, Yesil Y, Purnak T, et 
al. Mean platelet volume as an indicator of disease severity 
in patients with acute pancreatitis. 2012; 36(2):162–68. 

4. Albayrak Y, Albayrak A, Albayrak F, Yildirim R, Aylu B, 
Uyanik A, et al. Mean platelet volume: A new predictor in 
confirming acute appendicitis diagnosis. Clin Applied 
Thrombosis/Hemostasis 2011;17: 362-6 

5. Jones PF. Suspected acute appendicitis: trends in 
management over 30 years. Br J Surg 2001;88:1570 -1577. 

6. Lee SL, Walsh AJ, Ho HS. Computed tomography and 
ultrasonography do not improve and may delay the 



Diagnostic Accuracy of Increased Mean Platelet Volume as Inflammatory Marker in Diagnosis of Acute Appendicitis 

 
2792   P J M H S  Vol. 15, No.10, OCT  2021 

diagnosis and treatment of acute appendicitis. Arch Surg 
2001; 136:556 -561. 

7. Yuksel O, Helvaci K, Baar O, Köklü S, Caner S, Helvaci N, 
et al. An overlooked indicator of disease activity in ulcerative 
colitis: mean platelet volume. Platelets. 2009;20:277-81. 

8. Narci H, Turk E, Karagulle E, Togan T, Karabulut K. The role 
of mean platelet volume in the diagnosis of acute 
appendicitis: A retrospective case-controlled Study. Iran red 
crescent Med J 2013;15:e11934.  

9. Körner H, et al: Incidence of acute nonperforated and 
perforated appendicitis: Age-specific and sex-specific 
analysis. World J Surg 1997; 21:313-317.  

10. Wagner JM, McKinney WP, Carpenter JL: Does this patient 
have appendicitis? JAMA 1996; 276:1589-1594.  

11. Brown TW, McCarthy ML, Kelen GD, Levy F: An 
epidemiologic study of closed emergency department 
malpractice claims in a national database of physician 
malpractice insurers. Acad Emerg Med 2010; 17:553-560.  

12. Seal A: Appendicitis: A historical review. Can J Surg 1981; 
24:427-433.  

13. Vastag B: Medicine on the Lewis and Clark Trail: Exhibit 
explores expedition’s medical adventures. JAMA 2003; 
289;1227-1230. 

14. Smith S: Appendicitis, appendectomy and the surgeon. Bull 
Hist Med 1996; 70:414-441. 

15. Randal Bollinger R, Barbas AS, Bush EL, Lin SS, Parker W: 
Biofilms in the large bowel suggest an apparent function of 
the human vermiform appendix. J Theor Biol 2007; 249:826-
831. 

16. Klingler PJ, Smith SL, Abendstein BJ, Brenner E, Hinder RA: 
Management of ingested foreign bodies within the appendix: 

A case report with review of the literature. Am J 
Gastroenterol 1997; 92:2295-2297.  

17. Hadi HI, Quah HM, Maw A: A missing tongue stud: An 
unusual appendicular foreign body. Int Surg 2006; 91:87-89.  

18. Watters JM, Blakslee JM, March RJ, Redmond ML: The 
influence of age on the severity of peritonitis. Can J Surg 
1996; 39:142-146.  

19. Ramsden WH, Mannion RA, Simpkins KC, deDombal FT: Is 
the appendix where you think it is—and if not does it matter? 
Clin Radiol 1993; 47:100-103. 

20.  Andersson RE, et al: Diagnostic value of disease history, 
clinical presentation, and inflammatory parameters of 
appendicitis. World J Surg 1999; 23:133-140. 

21.  Dixon JM, Elton RA, Rainey JB, Macleod DA: Rectal 
examination in patients with pain in the right lower quadrant 
of the abdomen. BMJ 1991; 302:386-389.  

22. Bundy DG, et al: Does this child have appendicitis? JAMA 
2007; 298:438-451.  

23. Hale DA, Molloy M, Pearl RH, Schutt DC, Jaques DP: 
Appendectomy: A contemporary appraisal. Ann Surg 1997; 
225:252-226.  

24. McLario D, Rothrock S: Understanding the varied 
presentation and management of children with acute 
abdominal disorders. Pediatr Emerg Med Rep 1997 Nov. 

25. Webster DP, Schneider CN, Cheche S, Daar AA, Miller G: 
Differentiating acute appendicitis from pelvic inflammatory 
disease in women of childbearing age. Am J Emerg Med 
1993; 11:569-572.  

 

 
 
 
 


