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Abstract 
 
Acute appendicitis is a common surgical condition that requires prompt diagnosis. However a 
decision to operate based on the clinical suspicion alone can lead to removal of the normal 
appendix in 15-30% cases. Besides the modern imaging techniques, scoring systems, based on 
clinical signs and symptoms and routine laboratory assessments, have been used as a diagnostic 
aid. However, differences in sensitivities and specificities were observed if the scores were applied 
to various populations and clinical settings. The purpose of this paper is to assess the validity of the 
Ohmann score and the correlation of ultrasound in diagnosis of acute appendicitis. A total of 80 
patients were enrolled in this study, 52 male patients and 28 females patients  suspected of acute 
appendicitis that were admitted, investigated and treated. After detailed examination and 
investigations, the Ohmann score was applied to these patients. A cut off point of 9 was taken. 
Patients were divided into two groups, group I score of  ≥ 9  and group 2 score of < 9. This study 
was conducted at SDM College of Medical Sciences and Hospital Dharwad.Proportion of true 
positive for score ≥ 9 is 86.9%, Proportion of true negatives for score <9 is 87.1%. Sensitivity and 
specificity of this study being 96% and 66.7%, positive predictive value and negative predictive 
value being 82.8 % and 90.9%  respectively. Diagnostic odds ratio being 48 and P value of <0.005. 
The high scores in Ohmann scoring system is dependable aid in the early diagnosis of acute 
appendicitis. Combined with ultrasound, the Ohmann scoring system has high sensitivity and 
specificity, in the prediction of acute appendicitis. 
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Introduction 
 
 Acute appendicitis is the most common 
abdominal emergency requiring surgery with an 
estimated lifetime prevalence of 7% [1]. The 
early and accurate diagnosis of acute 
appendicitis is still a difficult problem[2]. 
Despite the introduction of ultrasound and 
special laboratory investigations (e.g. C-reactive 

protein), high diagnostic error rates are observed 
[3]. As a consequence, perforation rates and 
rates of appendectomy with normal findings of 
15% and more occur [4]. In the last few years, 
several scoring systems have been developed 
for supporting the diagnosis of acute 
appendicitis [5-13]. Initial evaluation studies 
have reported excellent results, indicating that 
scoring systems would be ideal as diagnostic 
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aids because they have good performance and 
require no special equipment, being user-
friendly and comprehensible to the clinician 
[2,8,11-13]. The Ohmann score (Table 1) 
includes seven clinical variables and a WBC 
count [14]. The score was developed in a group 
of 870 patients at German and Austrian 
hospitals and was validated four months later in 
a second group of patients at the same hospitals. 
In the prospective validation, the Ohmann score 
successfully identified patients at low, 
moderate, and high risk of appendicitis [14]. 
 
Sl. no Sign / Symptom Value 

1 Pain on compression in the lower 
right quadrant                                4.5 

2 Rebound pain                                                                                       2.5 
3 Absence of urinary symptoms                                                             2.0 
4 Continuous pain                                                                                   2.0 
5 White blood cell count 10000/ml                                                                                 1.5 
6 Age under 50 years       1.5 

7 Migration of pain to the right lower 
quadrant  1.0 

8 Involuntary muscular tension 
(defense) 1.0 

Table  1 - Ohmann Score 
 
 
Materials and Method  
 
 The study was prospective and carried out by 
one general surgical unit over a period of one 
and half year from June 2014 to December 
2015; a total of 80 patients age below 50 years 
presenting with pain abdomen to the emergency 
department of SDM College of Medical 
Sciences, Dharwad were enrolled into the study. 
The criteria as described by Ohmann (Table 1) 
were used for the diagnosis of acute appendicitis 
and the observed criteria were multiplied as 
described by Ohmann. Ultrasound was carried 
out on each patient by radiology residents, and a 
non-compressible blind loop equal to or greater 
than 6 mm in antero-posterior diameter 
indicated appendicitis. Appendectomy specimen 
were sent for histo-pathological examination. 
Exclusion criteria were  appendicular abscess, 
phlegmon, evidence of generalized peritonitis 
and a palpable abdominal mass in the 
examination. A value of 9  was taken as a cut 
off point. Scores of ≥ 9 were assigned as Group 
- I and scores of <9 was assigned as group II. 

 Statistical analysis was performed using 
SPSS and sensitivity, specificity, positive 
predictive values and negative predictive value. 
 
 
Results 
 
 A total of 80 patients were enrolled in this 
study, 52 male patients and 28 females patients. 
A cut off point of 9 was taken according to the 
Ohmann score. 58 Patients were in the first 
group [Group - I score ≥  9]  with clinical 
suspicion of high probability of acute 
appendicitis. They were subjected to ultrasound 
abdomen and if appendicitis was found they 
were operated and if they were found to have 
other pathology they were treated appropriately, 
30 out of 34 males and 18 out of 21 females, 
had acute appendicitis proven with HPE. So the 
proportion of true positive in males and female 
is 88.23 and 85.71% respectively overall 
proportion of true positive is 86.97% (Table 2). 
22 Patients were in the second group [Group – 
II score < 9] less likely to have appendicitis. 
Patients were subjected to ultrasound abdomen 
and if appendicitis was found on ultrasound, 
abdomen patients were operated on.  
 

Category of cases Male* 
(n=35) 

Female* 
(n=23) 

Total 
(n=58) 

No. of cases operated 34 21 55 
No. of cases with HP 
Appendicitis 30 18 48 

No. of cases without HP 
Appendicitis 4 3 7 

Proportion of true 
positive 88.23% 85.71% 86.97% 

* On ultrasound abdomen one male patient had 
urinary tract infection and one female had pelvic 
inflammatory disease and other had twisted ovarian 
cyst hence these patients were not operated upon 
and treated accordingly.  

Table 2 - Distribution of patients in Group -I 
(Ohmann score ≥9) 
 
 The rest of the cases (17) were not operated, 
were observed and discharged after 3-4 days of 
stay in hospital and followed up every month 
for 6 months and none of them required surgery 
during the period of observation. Total  no of 
patients in this group were 22, 17 were male and 
5 were females, 2 cases out of 5 had acute 
appendicitis. Proportion of true negative was 
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94.11% and 80% in male and female 
respectively and overall true negative of 87.1% 
(Table 3). 
  

Category of cases Male 
(n=17)* 

Female 
(n=5)* 

Total 
(n=22) 

No. of cases operated 3 2 5 
No. of cases with HP 
Appendicitis 1 1 2 

No. of cases without HP 
Appendicitis 2 1 3 

Cases not operated 14 3 17 
Proportion of true 
negatives  94.11% 80% 87.1% 

*3 female patients on subjecting for Ultrasonography 
of abdomen had other pathology mimicking acute 
appendicitis and they didn’t undergo appendectomy. 
Two patients had pelvic inflammatory diseases, one 
patient had twisted ovarian cyst. 
Table 3 - Distribution of  patients in Group - II 
(Ohmann score <9) 
 

Age in years 16-25 26-35 36-45 Total 
No. of cases with 
score(≥9) 27 24 7 58 

No. of cases with 
score(<9) 13 6 3 22 

Total 40 30 10 80 
Percentage 50% 37.5% 12.5% 100% 
Table 4 - Age Distribution 
 

Sex Male Female Total 
No. of cases with 
score(≥9) 35 23 58 

No. of cases with 
score(<9) 17 5 22 

Total 52 28 80 
Percentage 65% 35% 100% 

Table 5 - Sex Distribution 
 
 In our study patients ranged in the age from 
16-45 years. The mean age being 30.5 years. 
The highest occurrence (50%) was seen in the 
age group of 16-25 years. The next age group 
affected (37.5%) was 26-35 years. Overall 
87.5% of the cases were seen in the age group 
16-35 years (Table – 4). In our study there were 
52 (65%) male patients, 28 (35%) female 
patients (Table – 5). The statistical analysis of 
our study showed Sensitivity of 96%, specificity 
66.7%%, positive predictive value 82.8% and 
negative predictive value of 90.9%% 

respectively. Diagnostic odds ratio 48 and p 
value of  <0.005. 
 
 
Discussions 
 
 Appendicitis is a relatively uncommon, but 
potentially serious, cause of abdominal pain in 
the primary care setting. An accurate diagnosis 
is important to prevent unnecessary surgery and 
avoid complications. The diagnosis of acute 
appendicitis still represents one of the most 
difficult problems in surgery [15]. It is generally 
accepted that the removal of a normal appendix 
is safer in questionable cases and that delaying 
surgery leads to an increased rate of  perforation 
[16]. The Ohmann score system described by 
Ohmann [14] for reducing the negative 
appendectomy rate is clinically based, which 
can be combined with ultrasound, and both in 
the developed and the developing world, it is the 
junior surgeon who performs the bulk of the 
emergency surgery of the acute abdomen. The 
idea of improving the diagnostic accuracy 
simply by assigning numeric values to defined 
signs and symptoms has been the goal of some 
of the scores that were previously described 
[7,10,13,17,18].  
 For the scoring systems, sensitivity and 
specificity values higher than 80% are 
acceptable [19]. Our study showed Sensitivity 
of 96%, specificity 66.7%, positive predictive 
value 82.8% and negative predictive value of 
90.9%. Similar studies done by others with 
various scoring systems such as the Alvarado 
scoring study done by Memon ZA.et.al has 
Sensitivity and specificity of 93.5% and 80.6%, 
positive and negative predictive values were 
92.3% and 83.3% respectively[20]. The 
sensitivity and specificity of the RIPASA score 
were 96.2% and 90.5% respectively in a study 
conducted by Mohammed A.et.al. [21] The 
Ohmann score study done by Zielke A.et.al has 
overall sensitivity, specificity, positive 
predictive value and negative predictive value 
of the 63%, 93%, 77% and 86% respectively 
[22]. The results of the Eskelinen score done by 
Sitter H1 et.al has shown overall sensitivity, 
specificity, positive and negative predictive 
value of 72%, 91%, 76%, and 90% respectively 
[15].  
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 Our study has slightly higher sensitivity, and 
negative predictive value and lower specificity 
and positive predictive value as compared to the 
Alvorado scoring by Memon ZA. et al. [20], the 
sensitivity is similar but the specificity of our 
study is lower as compared to the RIPASA 
scoring done by Mohammed A.et.al [21]. Our 
study has shown higher sensitivity positive  
predictive vales, and negative predictive value 
and lower specificity and as compared to the 
Ohmann scoring study done by Zielke A1.et.al 
[22] and as compared to the Eskelinen score 
done by Sitter H1 et.al, our study has shown a 
higher sensitivity and positive predictive value, 
lower specificity and the negative predictive 
value is similar [15]. 
 
 
Conclusions  
 
 From the present study it is concluded that 
the Ohmann scoring system in association with 
the ultrasound abdomen is as effective as many 
others studies described in literature. This score 
will aid clinicians and residents in diagnosing 
acute appendicitis and thus lowering the 
negative appendectomy rates. 
 
 
References 
 
[1]Gwynn LK., The diagnosis of acute appendicitis: 
clinical assessment versus computed tomography 
evaluation. J Emerg Med. 2001;21(2):119-123.  
[2]Hoffmann  JRasmussen  OO Aids in the 
diagnosis of acute appendicitis. Br J 
Surg.1989;76774- 779. 
[3]Izbicki  JRWilker  DKMandelkow  HK  et al.,  
Retro- and prospective studies on the value of 
clinical and laboratory chemical data in acute 
appendicitis [in German]. Chirurg.1990;61887- 894 
[4]Andersson  REHugander  AThulin  JG, 
Diagnostic accuracy and perforation rate in 
appendicitis: association with age and sex of the 
patient and with appendicectomy rate. Eur J 
Surg.1992;15837- 41. 
[5]Eskelinen  MIkonen  JLipponen  P, A computer-
based diagnostic score to aid in diagnosis of acute 
appendicitis: a prospective study of 1333 patients 
with acute abdominal pain. Theor Surg.1992;786- 
90. 
[6]Van Way  CWMurphy  JRDunn  ELElerding  SC, 
A feasibility study of computer aided diagnosis in 

appendicitis. Surg Gynecol Obstet. 1982;155685- 
688. 
[7]Alvarado  A, A practical score for the early 
diagnosis of acute appendicitis. Ann Emerg 
Med.1986;15557- 564. 
[8]Arnbjörnsson  E, Scoring system for computer-
aided diagnosis of acute appendicitis: the value of 
prospective versus retrospective studies. Ann Chir 
Gynaecol. 1985;74159- 166 
[9]Fenyö  G, Routine use of a scoring system for 
decision-making in suspected acute appendicitis in 
adults. Acta Chir Scand. 1987;153545- 551. 
[10]Ohmann  CFranke  CYang  Q  et al.,  Diagnostic 
score for acute appendicitis [in German]. Chirurg. 
1995;66135- 141. 
[11]Lindberg  GFenyö  G, Algorithmic diagnosis of 
appendicitis using Bayes' theorem and logistic 
regression. Bayesian Stat. 1988;3665- 668. 
[12]Teicher  ILanda  BCohen  MKabnick  LSWise  
L, Scoring system to aid in diagnoses of 
appendicitis. Ann Surg. 1983;198753- 759. 
[13]Christian  FChristian  GP, A simple scoring 
system to reduce the negative appendicectomy rate. 
Ann R Coll Surg Engl. 1992;7428.  
[14]Ohmann C. Franke C, Yang Q, for the German 
Study Group of Acute Abdominal Pain. Clinical 
benefit of a diagnostic score for appendicitis: results 
of a prospective interventional study. Arch Surg. 
1999;134(9):993–996. 
[15]Sitter H, Hoffmann S, Hassan I, Zielke A., 
Diagnostic score in appendicitis. Validation of a 
diagnostic score (Eskelinen score) in patients in 
whom acute appendicitis is suspected. Langenbecks 
Arch Surg 2004; 389: 213-218 [PMID: 14624293].  
[16]Borgstein PJ, Gordijn RV, Eijsbouts QA, Cuesta 
MA. Acute appendicitis--a clear-cut case in men, a 
guessing game in young women. A prospective 
study on the role of laparoscopy. Surg Endosc 1997; 
11: 923-927 [PMID: 9294274] 
[17]Chong CF, Adi MI, Thien A, Suyoi A, Mackie 
AJ, Tin AS, Tripathi S, Jaman NH, Tan KK, Kok 
KY, Mathew VV, Paw O, Chua HB, Yapp SK., 
Development of the RIPASA score: a new 
appendicitis scoring system for the diagnosis of 
acute appendicitis. Singapore Med J 2010; 51: 220-
225 [PMID: 20428744]. 
[18]Eskelinen M, Ikonen J, Lipponen P., 
Contributions of history- taking, physical 
examination, and computer assistance to diagnosis 
of acute small-bowel obstruction. A prospective 
study of 1333 patients with acute  abdominal pain. 
Scand J Gastroenterol 1994; 29: 715-721 [PMID: 
7973431]. 
[19] Kırkıl C, Karabulut K, Aygen E, Ilhan YS, Yur 
M, Binnetoğ lu K, Bülbüller N., Appendicitis scores 
may be useful in reducing the costs of treatment for 
rightlower quadrant pain. Ulus Travma Acil Cerrahi 

62 



EVALUATION OF OHMANN SCORE AND CORRELATION WITH ULTRASOUND FOR DIAGNOSING ACUTE APPENDICITIS 

 
Derg2013; 19: 13-19 [PMID: 23588973 DOI: 
10.5505/tjtes.2013.88714].  
[20]Memon ZA, Irfan S, Fatima K, Iqbal MS, Sami 
W., Acute appendicitis: diagnostic accuracy of 
Alvarado scoring system. Asian J Surg. 2013 
Oct;36(4):144-9. 
[21]N N1, Mohammed A2, Shanbhag V3, Ashfaque 
K4, S A P5., A Comparative Study of RIPASA 

Score and ALVARADO Score in theDiagnosis of 
Acute Appendicitis..J Clin Diagn Res. 2014 
Nov;8(11):NC03-5.  
[22] Zielke A1, Sitter H, Rampp TA, Schäfer E, 
HasseC, Lorenz W, Rothmund M. discussion 784. 
[Validation of a diagnostic scoring system (Ohmann 
score) in acute appendicitis]. Chirurg. 1999 
Jul;70(7):777-83.

 

63 


