
185 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

 

 

 

 

ANALYSE THE DIFFERENTIATION IN THE LENGTHS 

OF HUMERUS FOR SEXUAL DIMORPHISM 
 
Pawan Kumar Mahato1, Jayasree Chada2, Monali Hirwarkar3 
 
1Associate Professor, Department of Anatomy, Index Medical College Hospital & RC, Indore, 

Madhya Pradesh, India. 
2Assistant Professor, Department of Anatomy, Surabhi Institute of Medical Sciences, Siddipet 

Telangana, India. 
3Assistant Professor, department of Anatomy, AIIMS Bialspur, Himachal Pradesh, India. 

 

Abstract  
Background: Acute appendicitis (AA) is one of the most common surgical 

emergencies. Apart from increased utilization of imaging diagnostic facilities and 

laboratory test. Thus, Alvarado score WBC cell count and serum CRP was carried 

to study AA in different age groups. Materials and Methods: 207 patients of 

different age group were categorised in 3 different groups based on Alvarado 

score Group-I score between 7-10, group-II 4-6, group-Less than 3, CRP 

estimation and complete blood count (CBC) was done and PPV, NPV was studied 

for confirmation of AA. Result: 131 patients were in category I and 107 (51.1) 

were confirmed as AA, 86 was PPV of elevated CRP 35 was NPV of normal CRP, 

69 patients were in category II and 35 (16.9%) were confirmed as AA, 62 was 

PPV of elevated CRP and 70 was NPV of normal CRP, 7 patients were in 

category, III of Alvarado score 2 (0.96%) were confirmed as AA, 32 was PPV of 

elevated CRP, 84 was NPV of normal CRP. In group-I – 70 (33.8%) had Normal 

WBC count, group-II 170 (51.6%) had high WBC count (10-15x109x1) and 

group-III 30 (14.4%) had very high WBC count (>15x109x1) and combined 

inflammatory variables of WBC and CRP had 100% sensitivity and 89.5% 

specificity. Conclusion: This pragmatic study will be helpful for confirmation of 

AA in different age group and to prevent morbidity and mortality in complicated 

AA patients.

 
 

 

INTRODUCTION 
 

The determination of sex is an essential part of any 

human skeletal examination. Observing 

morphological characteristics in a full human 

skeleton allows for straightforward sex estimation.[1] 

When the entire skeleton is accessible, accurate sex 

diagnosis should be straightforward; but, when only 

a portion of the skeleton is available, assessment 

becomes increasingly difficult.[2] When skeletal 

remains are discovered, anthropologists attempt to 

reconstruct the person's biological profile, which 

includes estimating sex, age, and height.[3] Because 

subsequent methods of age and stature determination 

are largely sex dependent, determining sex is one of 

the earliest and most basic aspects of assessment.[4] 

The pelvic girdle, skull, and long bones are the major 

anatomical regions utilised to determine sex. The 

pelvis, skull, or other anatomical elements that point 

to reasonably precise sex judgments are frequently 

missing. As a result, parameters for other bones, 

particularly long bones that are frequently discovered 

in the collection must be developed.[5] 

Though it has sometimes exhibited even greater 

accuracy than other long bones such as the femur, the 

humerus has rarely been used as a location for sex 

determination.[6] The major goal of this study was to 

see if humeral measures could be used as a reliable 

sex indicator and to create baseline values for sexual 

dimorphism in the humerus in the North Indian 

population. 

The Humerus is the longest and largest bone in the 

upper extremity, and its outlines can only be felt 

indistinctly except in its distal quarter since it is 

almost totally covered by arm muscles. 

The main objective of the present study is to analyse 

the differentiation in the lengths of humerus for 

sexual dimorphism. 

 

MATERIALS AND METHODS  
 

The current research a morphometric analysis of 250 

humerii of unknown sex was performed to evaluate 

sexual dimorphism, with 145 male and 105 female 

bones discovered in the current study. The bones had 

been gathered from dissected cadavers and were 

already in the Department. Surabhi Institute of 
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Following Material and anthropometric 

instruments like 

1. Dry humerus 

2. Ruler 

3. Goniometer 

4. Digital calliper  

5. Osteometric board 

6. Pencil 

7. Protactor 

 

The following parameters were taken: 

1. Maximum Length of humerus:  

It's the distance between the most superior point on 

the humerus head and the most inferior point on the 

trochlea in straight lines. 

 

2. Weight of humerus:  

The weight of each dried humerus is measured using 

a scientific balance and weight, and it is expressed in 

grammes. 

 

RESULTS 
 

Statistical analyzes projected that the maximum 

Length of humerus found to be significantly. This 

was observed that the average (Mean ± SD) was 

found in male 32.09 ± 1.59 and in female 28.92 ± 

1.38. The maximum Length of humerus was found 

significantly higher in male comparison to that in the 

female, with a p value of < 0.001. 

 

Table 1: Comparison of maximum Length of humerus 

Variable Male 

(cm) 

Female 

(cm) 

p – 

Value 

Mean ± 

SD 

Mean ± SD 

Maximum 

Length of 
humerus 

32.09 ± 

1.59 

28.92 ± 1.38 0.001 

SD = Standard deviation 

 

 
Figure 1: represents the maximum Length of humerus 

in the form of bar diagram. 

Statistical analyzes projected that the weight of 

humerus found to be significantly. This was observed 

that the average (Mean ± SD) was found in male 

104.54 ± 17 and in female 75.56 ± 13.35. The weight 

of humerus was found significantly higher in male 

comparison to that in the female, with a p value of < 

0.001. 

 

Table 2: Comparison of weight of humerus 

Variable Male 

(gm) 

Female 

(gm) 

p – 

Value 

Mean ± SD Mean ± SD 

Weight of 
humerus 

104.54 ± 17 75.56 ± 
13.35 

0.001 

SD = Standard deviation 

 

 
Figure 2: represents the weight of humerus in the form 

of bar diagram. 

 

DISCUSSION 
 

The average (Mean ± SD) of maximum Length of 

humerus and weight of humerus was found 

significantly higher in male comparison to that in the 

female, with a p value of < 0.001. These findings 

were in line with the findings of prior research 

conducted by Vaishnani et al (2019),[7] Ahmed et al 

(2018),[8] Reddy et al (2017),[9] and Lokanadham et 

al (2013),[10] investigated that the role of multivariate 

analysis of humerus metric factors in adult male and 

female humerus sex distinction. The maximum 

Length of humerus and weight of humerus, were the 

most discriminating variables in stepwise analysis, 

with a total accuracy of 98.1 percent in males and 95 

percent in females. They concluded that the present 

study exhibited better classification accuracy for 

multiple variables than single variables, and the most 

discriminating variables in stepwise analysis are the 

maximum Length of humerus and weight of 

humerus, was the single most relevant variable in 

direct analysis. 

 

CONCLUSION 
 

The current study clearly shows that males have 

substantially higher statistical values for all 

parameters when compared to females. This research 

highlights the need of population-specific 

methodologies not only for medicolegal 

investigations, but also for the study of population 

affinities and variables influencing bone shapes. 
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When other human remains suitable for sex 

determination are unavailable, the study's findings 

may aid in predicting sex from the humerus in 

Indians. 
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