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ABSTRACT
Background: Anthropometry is the measurements of the body parts in the living or dead persons with the help of instruments. Many 
studies in the past are done for various purposes such as: adding data to statistical data bank, to estimate stature, age differences. 
The study on the measurement of ear is also helpful to forensic expert for individual identity, to cosmetic surgeon to correct shape 
and size or reconstruct the auricle, to electronic companies to prepare hearing aids and lastly to prosthetic makers who required 
average measurement of the auricle to prepare prosthesis. Aim and objective of the study: The aim of the study was to determine 
the normal anthropometric measurement of external ear in male and female Nepalese and Indian medical students. Material and 
methods: This study was conducted on 200 medical students (Nepalese students 134 and Indian student 66). The study was 
conducted during October 2017 to November 2017. All the important parameters were obtained using vernier caliper. Results: In 
Indian male auricular height and lobular height was found more than Nepalese. Auricular width was equal in both. Lobular width was 
more in left auricle and equal in right auricle in female. All parameters are more in Indian than Nepalese. Conclusion: These 
measurements are helpful for forensic expert in individual identity, for cosmetic surgeries, correction of anomalies of auricle, for 
designing hearing aids and prepare prosthesis.
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INTRODUCTION
Anthropometric study refers to the measurement of the body 
parts with the help of instruments. Here it refers to the 
dimensions of external ear, mainly the height and the width in 
male and female medical students. External ears consist of the 

1auricle or pinna and the external acoustic meatus .  This study 
was specifically under taken to study the variations in the 
auricle dimensions, specially height and width, amongst 
Nepalese and Indian medical students and compare them.

Greater part of the auricle is made up of a core of crumpled 
plate of elastic cartilage and hence it is irregular. It consists of 
outer rim called as a helix, parallel to the helix and interiorly is 
antihelix which encircles the deep depression called concha of 
auricle. Below the crus of helix is a conical projection called 
tragus which is separated from antitragus by intertragic notch. 
Below this is the soft lobule composed of fibro fatty tissue. The 
shape and the size of the auricle shows variations in reference 

1to the sex and two side of same individuals, age and race .
Auricle is defining feature of the face and gives aesthetic 
appearance to the face. So, its measurement data is useful to 
the forensic study in various races as well as in identifying the 

individuals. Data is also useful to cosmetic surgeons for 
2otoplastic procedures . 

From the past studies on anthropometric measurements of 
auricle the general statement can be made regarding the size, 
shape and ethnic variation as follows:
- Size varies according to the sex, age and the ethnic groups.
- The height of the auricle is more in male than in female.
- As the age advancs the size of auricle also increases.

There is definite difference in the size of the auricle in different 
3races .

MATERIAL AND METHODS
This study was conducted on medical students studying in 
Nepalgunj Medical College, Chisapani, District Banke, Nepal. 
The total numbers of student were 200, with age group from 18 
years to 24 years, out of this 66 were Indian student (male- 43  
and female- 26) and 134 were Nepalese students (male-85 and 
female-46). All the parameters were taken in the department of 
anatomy with the head in Frankfort horizontal plane. Those 
student having congenital auricular abnormalities, tumor, 
previous surgical history were excluded from this study. This 
study was done only in normal student.

Before starting the work, clearance of institutional ethical 
committee was taken. The purpose of the study was explained 
to all the subjects. Bilateral size (height and width) of the auricle 
and the lobule were measured in mms using vernier caliper. 
Standardized method and the points of measurements were as 

4 5per description of De Carlo et al and Mc Kinney et al  and 
6Brucker et al .
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Figure 1: Vernier caliper

Figure: 2: Various points on auricle

Figure: 3: Measuring the height of auricle 

Figure: 4: Measuring the height of lobule 

The measurements taken were:

· Auricle height (AH) from point A-B

· Auricle width (AW) from point C-D

· Lobular height (LH) from point E-B

· Lobular width (LW) from point F-G

The auricle height was measured in mm as distance from 
highest point on Helix (A) to the lowest point on lobule at (B). 
Auricle width was measured as the distance from (C), the most 
anterior and (D) most posterior point of the auricle. Lobular 
height was measured as a distance from point (E) on intertragic 
notch to lower point on lobule (B). Lobular width was measured 
as distance from point (F) to (G). 

Figure 1 shows the instrument used and Figure 2 the point from 
which various measurements were taken. Figure 3 and 4 shows 
actual measurements being taken. The data collected was 
analyzed using a Statistical Package for Social Sciences version 
(SPSS) 20.0.

RESULT
The measurement of various parameters of auricle according 
to sex and ethnic group Nepalese and Indian is shown in Table I 
and Table II.

In male (Nepalese and Indians): Auricular height and lobular 
height in Indian male student was found more than the 
Nepalese male students on both right and left side. Auricular 
width is equal on both Nepalese and Indian male students. But 
the lobular width was more in left auricle and equal in right 
auricle. In female (Nepalese and Indian): All parameters in 
Indian female were more as compared to Nepalese females.

DISCUSSION
Auricular height reaches its maturity level by the age of 12 

7years in female and 13 years in male . Sexual dimorphism exists 
8in dimensions of auricle were documented by Bozkir et al . In 

8the study of Bozkir et al , the height of left ear was 63.1 mm, in 
6men and 59.7 in female. Brucker MJ et al  in their 

morphometric study of age and sex differences from auricular 

Nepalese Nepalese Indian Indian

Mean SD Mean SD

Right auricular height 61.35 3.62 63.23 4.43

Left auricular height 61.29 3.91 63.25 4.05

Right auricular width 31.41 2.85 31.65 2.74
Left auricular width 31.63 2.91 31.69 2.36

Right lobular height 15.81 2.35 17.23 2.77

Left lobular height 15.81 2.36 17.11 2.77

Right lobular width 17.04 3.03 17.60 2.70

Left lobular width 17.51 3.05 18.11 3.00

Table I: Comparison of auricle measurement in male (Nepalese and Indian)

Nepalese Nepalese Indian Indian

Mean SD Mean SD

Right auricular height 57.23 3.59 60.23 3.70

Left auricular height 57.56 3.81 60.19 3.95

Right auricular width 28.19 3.03 30.69 2.20
Left auricular width 28.76 3.11 31.69 2.34

Right lobular height 16.06 2.83 16.61 2.51

Left lobular height 15.86 2.20 16.46 2.48

Right lobular width 16.08 2.56 17.19 2.00

Left lobular width 16.15 2.47 17.76 2.12

Table II: Comparison of auricle measurement in female (Nepalese and Indian)

height of 63.0. In our study the auricular height in Indian male 
63.2 (right and left) and female 60.2 in right, 60.1 in left.

3 As per K.Skaria Alexander et al the measurement of auricular 
height and width were higher as compare to our study. In our 
study there was sexual dimorphism in both Indian and 
Nepalese students of both sexes with regard to auricular 
height. Measurements in Nepalese student were less as 
compared to Indian.
The differences in male and female may be linked to the 
statement that auricular expansion starts early in males than in 

9females which is continuous upto old age .

10Sidra Shireen et al  observed that all parameters are 
significantly larger in male than in female on both sides. Total 
auricular height and width were significantly greater. These 
results are similar to the present study.

11Observations by D.Deopa et al  are lesser for all parameters in 
Indian female, but for Nepalese they are similar.

CONCLUSION
Present study provides mean value of different 
Anthropometric parameter in both sexes and nationals of two 
different country. From this study following conclusion can be 
made:

· All auricle measurements are greater in Indian than in 
Nepalese.

· Sexual dimorphism was observed in both groups, that is 
measurement in male were greater than in female.

However for more conclusive result the study should be 
undertaken on large scale.
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Figure: 4: Measuring the height of lobule 
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Ocular Biometry and Corneal Astigmatism in Patients Undergoing Cataract Surgery in 
Bheri Zone of Nepal

1 2 3 4Thapa BB , Dhakal Y , Verma JK , Manandhar P

ABSTRACT
Introduction: 

MATERIAL AND METHOD: The medical records of the patients who had undergone cataract surgery between January 
2017 and November 2017 at Nepalgunj medical college were retrospectively reviewed and analyzed. Patient's demographic 
parameter, keratometric value, anterior chamber depth, lens thickness and axial length data were collected and analyzed. RESULTS: 
This study evaluated the data in 65 eyes of 65 patients who had undergone cataract surgery. The mean age of patients was 

. The mean corneal astigmatism was  (range 0.00-6.75D). Corneal astigmatism was higher than 1.00 D in 
32.3% of cases. The mean average keratometry was . The magnitude of corneal astigmatism was positively correlated 
with age (p<0. 001) and there was a tendency for corneal astigmatism to increase with age above 50 years. Against-the-rule regular 
astigmatism was the most common type (46.2%) of astigmatism observed in this study. CONCLUSION:  The present report showed 
the pattern of corneal astigmatism before cataract surgery in the patients at Nepalgunj Medical College Teaching Hospital. One third 
of cataract patients had corneal astigmatism of more than 1.0D. This finding provide the important normative reference and help 
ophthalmologists to plan and manage the cost-effective correction of preexisting corneal astigmatism in cataract patients to achieve 
the best visual outcome.

Key words: Biometry, cataract, corneal astigmatism 

Accurate measurement of ocular axial length, keratometry and anterior chamber depth before cataract surgery is 
crucial for calculating the power of intraocular lens (IOL) to be implanted. Corneal astigmatism is one of the major thefts to have best 
postoperative unaided visual acuity.  Thus, knowing it preoperatively and taking appropriate intervention during surgery provides 
best postoperative visual outcome. But there are no studies on corneal astigmatism and biometric parameters in the population of 
Bheri Zone.  

59.3 ± 
15.71 years 1.37 D ±1.4D

44.54±1.83D
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INTRODUCTION
Cataract is the leading cause of blindness worldwide. 
Treatment of advanced cataract is surgery to restore visual 
function. Extra Capsular Cataract Extraction (ECCE) has three 
techniques: conventional ECCE, manual small incision cataract 
surgery and Phacoemulsification. Phacoemulsification is the 
preferred surgical method for the treatment of cataract 
worldwide whereas manual Small Incision Cataract Surgery 
(SICS) is a cost effective alternative in developing nations. 
Accurate measurement of ocular Axial Length (AL), 
Keratometry (K) and Anterior Chamber Depth (ACD) before 
cataract surgery is essential to obtain the precise degree of 
Intraocular Lens (IOL). Implantation of IOL of accurate power is 
crucial to achieve satisfactory postoperative refractive and 

1,2,3visual outcome for cataract patients .

Most previous studies of preoperative ocular biometry and 

corneal astigmatism on cataract patients focused on the 
1,5–8,9,10  European, American and Chinese populations . The 

epidemiological investigation of ocular biometry and corneal 
astigmatism of cataract patients in Karnali zone, Lumbini zone, 
Tilganga eye institute and Tribhuwan University teaching 

10-13 hospital Kathmandu of Nepal have been studied but study in 
Bheri Zone has not been conducted till date. Therefore, the aim 
of our study was to determine the prevalence of corneal 
astigmatism and distribution of biometric parameters using 
the autorefracto keratometry (ARK) and Ultrasound A_B scan 
before surgery in cataract patients of Bheri zone of Nepal. This 
study provides some reference for improving cataract surgical 
procedures and designing an intraocular lens to meet eye 
characteristics of the population of this zone of Nepal.

MATERIAL AND METHODS
This study was approved by the institutional review committee 
of Nepalgunj medical college, Nepal and followed the tenets of 
the Declaration of Helsinki. Data of cataract patients who 
underwent surgery at Nepalgunj medical college and teaching 
Hospital, Nepalgunj between January 2017 and November 
2017 was reviewed. All patients who were residents of Bheri 
zone Nepal and had cataract were included. Patients with 
history of ocular surgery, such as refractive surgery, corneal 
diseases, ocular inflammation and   trauma; patients from 
outside Bheri zone were excluded.

Routine eye examinations were performed before surgery 
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