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Abstract

This present study was carried out to construct a morphometric data regarding the bicipital tuberosity with an 
attempt to grow interest among the researchers for future study. Samples were selected through purposive sampling 
for this cross-sectional descriptive study which was carried out in the Department of Anatomy, Mymensingh 
Medical College during the period of January 2016 to December 2016. Any damaged, incompletely ossified and 
fractured bones were excluded to contrive a standard measurement. Data were tabulated and statistically analyzed 
using Microsoft excel and SPSS software. The results of present study would be an important tool in the field of 
anatomy and also useful for orthopedic surgery department during distal tendon repair.
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Introduction

Morphometrics (from Greek “morphé”, meaning ‘shape’ 
or ‘form’ and “metria” meaning ‘measurements’) or 
morphometry refers to the quantitative analysis of form, 
a concept that encompasses size and shape1. 
Morphometric study of radius will be done with the 
primary aim to increase knowledge about the different 
parameters of radius which will helpful in surgical 
purposes. Distal tendon of biceps brachii is attached to 
the rough posterior part of radial tuberosity; a bursa 
separates the tendon from smooth anterior part of 
tuberosity. Distal tendon rupture is not so common and 
occurs in middle aged male due to force contraction. But 
a more recent retrospective study identified the 
incidence to be 1.2 per 100,0002.  The anatomy of the 
distal biceps tendon and bicipital tuberosity is related to 
tendon rupture and repair. Morphometric study of the 
dimensions of bicipital tuberosity and its angular 
relationship to radial head is important in 
pathophysiology of biceps tendon rupture as well as to 

enrich surgical procedures like reconstruction of biceps 
tendon, radial head prosthesis and implantation and 
reconstruction of proximal head trauma of radius2.

Methods

This study was carried out in the Department of 
Anatomy, Mymensingh Medical College (MMC), 
Mymensingh from January 2016 to December 2016. 
The study was cross sectional descriptive type. The 
samples were selected through purposive sampling. A 
total number of 190 fully ossified dry human radius 
were selected. The length of radial tuberosity was taken 
as the distance between the superior edge and inferior 
edge of radial tuberosity by vernier caliper3 and width 
of radial tuberosity was measured as the maximum 
diameter of radial tuberosity by vernier caliper3,5. 
Circumference of radial tuberosity was taken at the 
maximum convexity of radial tuberosity and this was 
measured with the help of measuring tape 3,4. The 
various types of radius tuberosity were observed by 
presence or absence of ridge on radial tuberosity5.



Jahurul Islam Medical Journal Vol. 19, No 1, January 2024 Jahurul Islam Medical College

12

Figure.1: Procedure of measurement of (a) length 
and (b) width of radial tuberosity by vernier caliper.

Figure.2: Procedure of measurement of 
circumference of radial tuberosity by measuring tape.

Figure.3: Photograph showing different 
morphological types of radial tuberosity (I) smooth 
type (II) bifid ridge type and ( III) single ridge type.
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Results

Present study showed that the mean value of length of radial tuberosity of right and left radius was 1.99 ±0.32 cm 
and 2.00 ±0.30 cm. Also the mean width of radial tuberosity of right and left radius was 1.22 ±0.13 cm and 1.22 
±0.19 cm. Again in the current study 54% show no ridge (smooth) in tuberosity, 43% show single ridge and 2% 
show double ridge in case of right radius.

In left radius 54% show no ridge (smooth), 38% show single ridge and 6% show double ridge.

Table I: Linear measurements in both radius 

Table II: Circumferential measurements in both radius

More than 80% of the samples of 98 radius of right side length of radial tuberosity were measured from 1.50 cm to 
2.50 cm. In case of 92 radius of left side, more than 75% of the samples were measured from 1.75 cm to 2.70 cm.

Variable
Measurement (cm)

                          Range Mean ±SD

Length of radial tuberosity Right 0.71-2.84 1.99 ±0.32

Left 0.72-2.71 2.00 ±0.30

Width of radial tuberosity Right 0.93-1.60 1.22 ±0.13

left 0.40-1.79 1.22 ±0.19

Variable
Measurement (cm)

                    Range Mean ± SD

Circumference of radial tuberosity Right 5.0-6.8 5.84 ±0.40

left 1.08-7.40 5.77 ±0.95

Figure. 4: The frequency distribution of length of radial tuberosity of right and left radius.
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More than 80% of the samples of 98 radius of right side the width of bicipital tuberosity were measured from 1.00 cm 
to 1.40 cm. In case of 92 radius of left side, more than 90% of the samples were measured from 0.88 cm to 1.54 cm.

Figure. 5: The frequency distribution of width of radial tuberosity of right and left radius.

For the circumference of radial tuberosity of 98 radius of right side more than 80% of the samples were measured 
from 5.25 cm to 6.25 cm. In case of 92 radius of left side, 87% of the samples were measured from 5 cm to 7 cm.

Figure. 6: The frequency distribution of circumference of radial tuberosity of right and left radius.

Among 98 right radius 54% show no ridge (smooth) in tuberosity, 43% show single ridge and 2% show double 
ridge. In case of 92 left radius 54% show no ridge (smooth), 38% show single ridge and 6% show double ridge.
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Discussion

When administering general anesthesia, intubation of 
the trachea with the use of a tube is standard practice 
and provides a safe means of maintaining airway 
patency. In spite of this, both laryngoscopy and tracheal 
intubation trigger a stress reaction, manifesting as a 
reflex increase in sympathoadrenal activity. As a 
consequence, cardiac patients have potentially fatal 
dysrhythmias and elevations in heart rate and blood 
pressure. When complete intravenous anesthesia and 
volatile induction are employed for brief surgical 
procedures, face masks are often used throughout 
induction and maintenance. However, this method 
requires patients who are breathing on their own to 
retain the mask in place at all times.

LMA began to gain popularity as an alternative to 
endotracheal intubation and facemask because it results 
in fewer haemodynamic variations, is linked to a 
negligible increase in intraocular pressure, reduces the 
likelihood of sore throat, and frees the 
anesthesiologist's hands to perform other crucial tasks 
during surgical procedures. Surgery performed in a 
childcare setting may drastically save expenses in 
underdeveloped nations7. With LMA, patients had 
fewer problems and airway morbidity, leading to earlier 
discharges and shorter hospital stays8. This research 
aimed to compare and contrast the effectiveness of 
intravenous (IV) midazolam and intravenous (IV) 
fentanyl in preparing two groups of patients for LMA 
insertion under the prescribed pharmacological 
conditions.

Age, sex, weight, ASA and body mass index, as well as 
mental and physical wellbeing, were similar across the 
two groups. Multiple additional research found results 
that were consistent with this one5,9,10.

In the present investigation, more patients in group A 
had normal jaw movement than in group B. The 
difference, nevertheless, was not statistically significant 
(p > 0.05). These findings are consistent with those of 
another research that evaluated the circumstances of 
LMA installation in 70 patients who were not 
premedicated with midazolam, alfentanil, thiopentone, 
and propofol20. Despite the lack of statistical 
significance for complete jaw opening, the clinical 

importance of the data is paramount 11. Moreover, we 
found that there were substantial differences in the 
degree of difficulty in inserting the LMA across the 
groups. When comparing groups A and B, insertion of 
the LMA was much easier in group A (p 0.05). Many 
additional studies have shown the same results12,13.   We 
found that the patients in our research group B were 
more likely to exhibit symptoms such as coughing, 
choking, and patient movement. Another research had 
similar experiences4. Coughing, choking, and 
laryngospasm were more common in group B of a 
research comparing the effects of midazolam, 
alfentanil, and thiopentone for LMA placement to those 
of midazolam, alfentanil, and propofol. Other studies 
corroborate the fact that these interpretations were not 
statistically significant13. In our investigation, 
laryngospasm never occurred. Our findings are 
supported by another research that compared patients in 
group A without lignocaine spray to those in group B 
who were given the spray to make it easier to install the 
LMA. Patients in Group B required significantly longer 
(16.15 2.4) to implant an LMA (p 0.001) than those in 
Group A11. Similar patients in group A and group B had 
day surgery with a mean interval of 16.6 (11.6) and a 
mean interval of 18.2 (12.8) seconds, respectively14. 
However, there was no statistically significant 
difference between the two groups.Group A had a 
higher rate of successful LMA insertion on the first try 
when combined with midazolam, whereas group B had 
a lower rate of successful LMA insertion on the first 
try15. These findings were very similar to our own 
research.During and soon after LMA installation, 
Talwar et al. analyzed the hemodynamic changes in 
patients who were comparable to those in either group 
A or group B in the current investigation12. Consistent 
with our results, they found that after implantation, 
heart rates and arterial blood pressure decreased in both 
groups, with a greater decrease in individuals in group 
A compared to group B12. Another research found that 
post-LMA heart rates and arterial blood pressures 
(systolic, diastolic, and mean) decreasedv   after one 
minute, two minutes, and three minutes, even though 
baseline heart rates were similar across the two groups. 
Group A saw more reduction than Group B did. These 
results are very significant (p=0.0001) and corroborate 
the findings of our study16.

Conclusion

Patients in group A who were given propofol had a 
much easier time inserting their LMAs. Less time is 
needed for the induction compared to the thiopentone 
group B patients. Group A patients, however, saw a 
decline in haemodynamic measures when compared to 
Group B patients. Midazolam, fentanyl, and propofol 
seem to be slightly superior than midazolam, fentanyl, 
and thiopentone for facilitating insertion of the LMA 
owing to their enhanced ease of insertion, shorter time 
needed for insertion, and better recovery profiles.
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Figure. 7: The frequency distribution of different morphological types of radial tuberosity of right (n=98) and 
left radius (n=92).
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Discussion

When administering general anesthesia, intubation of 
the trachea with the use of a tube is standard practice 
and provides a safe means of maintaining airway 
patency. In spite of this, both laryngoscopy and tracheal 
intubation trigger a stress reaction, manifesting as a 
reflex increase in sympathoadrenal activity. As a 
consequence, cardiac patients have potentially fatal 
dysrhythmias and elevations in heart rate and blood 
pressure. When complete intravenous anesthesia and 
volatile induction are employed for brief surgical 
procedures, face masks are often used throughout 
induction and maintenance. However, this method 
requires patients who are breathing on their own to 
retain the mask in place at all times.

LMA began to gain popularity as an alternative to 
endotracheal intubation and facemask because it results 
in fewer haemodynamic variations, is linked to a 
negligible increase in intraocular pressure, reduces the 
likelihood of sore throat, and frees the 
anesthesiologist's hands to perform other crucial tasks 
during surgical procedures. Surgery performed in a 
childcare setting may drastically save expenses in 
underdeveloped nations7. With LMA, patients had 
fewer problems and airway morbidity, leading to earlier 
discharges and shorter hospital stays8. This research 
aimed to compare and contrast the effectiveness of 
intravenous (IV) midazolam and intravenous (IV) 
fentanyl in preparing two groups of patients for LMA 
insertion under the prescribed pharmacological 
conditions.

Age, sex, weight, ASA and body mass index, as well as 
mental and physical wellbeing, were similar across the 
two groups. Multiple additional research found results 
that were consistent with this one5,9,10.

In the present investigation, more patients in group A 
had normal jaw movement than in group B. The 
difference, nevertheless, was not statistically significant 
(p > 0.05). These findings are consistent with those of 
another research that evaluated the circumstances of 
LMA installation in 70 patients who were not 
premedicated with midazolam, alfentanil, thiopentone, 
and propofol20. Despite the lack of statistical 
significance for complete jaw opening, the clinical 

importance of the data is paramount 11. Moreover, we 
found that there were substantial differences in the 
degree of difficulty in inserting the LMA across the 
groups. When comparing groups A and B, insertion of 
the LMA was much easier in group A (p 0.05). Many 
additional studies have shown the same results12,13.   We 
found that the patients in our research group B were 
more likely to exhibit symptoms such as coughing, 
choking, and patient movement. Another research had 
similar experiences4. Coughing, choking, and 
laryngospasm were more common in group B of a 
research comparing the effects of midazolam, 
alfentanil, and thiopentone for LMA placement to those 
of midazolam, alfentanil, and propofol. Other studies 
corroborate the fact that these interpretations were not 
statistically significant13. In our investigation, 
laryngospasm never occurred. Our findings are 
supported by another research that compared patients in 
group A without lignocaine spray to those in group B 
who were given the spray to make it easier to install the 
LMA. Patients in Group B required significantly longer 
(16.15 2.4) to implant an LMA (p 0.001) than those in 
Group A11. Similar patients in group A and group B had 
day surgery with a mean interval of 16.6 (11.6) and a 
mean interval of 18.2 (12.8) seconds, respectively14. 
However, there was no statistically significant 
difference between the two groups.Group A had a 
higher rate of successful LMA insertion on the first try 
when combined with midazolam, whereas group B had 
a lower rate of successful LMA insertion on the first 
try15. These findings were very similar to our own 
research.During and soon after LMA installation, 
Talwar et al. analyzed the hemodynamic changes in 
patients who were comparable to those in either group 
A or group B in the current investigation12. Consistent 
with our results, they found that after implantation, 
heart rates and arterial blood pressure decreased in both 
groups, with a greater decrease in individuals in group 
A compared to group B12. Another research found that 
post-LMA heart rates and arterial blood pressures 
(systolic, diastolic, and mean) decreasedv   after one 
minute, two minutes, and three minutes, even though 
baseline heart rates were similar across the two groups. 
Group A saw more reduction than Group B did. These 
results are very significant (p=0.0001) and corroborate 
the findings of our study16.

Conclusion

Patients in group A who were given propofol had a 
much easier time inserting their LMAs. Less time is 
needed for the induction compared to the thiopentone 
group B patients. Group A patients, however, saw a 
decline in haemodynamic measures when compared to 
Group B patients. Midazolam, fentanyl, and propofol 
seem to be slightly superior than midazolam, fentanyl, 
and thiopentone for facilitating insertion of the LMA 
owing to their enhanced ease of insertion, shorter time 
needed for insertion, and better recovery profiles.
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Discussion
In present study, for right radius, the mean length of 
radial tuberosity of right radius was 1.99(±0.32) cm. 
But mean value of left radial tuberosity was 2(±0.30) 
cm. Mazzoca et al.  mentioned the mean (±SD) length 
of radial tuberosity as 22(±3) mm which was higher 
than present study5. But they did not mention the side of 
radius. Gupta et al. found the mean (±SD) values of 
length of radial tuberosity of right and left sides as 
2.02(±0.29) cm and 1.92(±0.35) cm respectively3. 
Regarding right radius this value was higher but on the 
left radius the value was lower than present study. 
According to the present study the mean width of radial 
tuberosity was 1.22(±0.13) cm for right radius and 
1.22(±0.19) cm for left radius. Gupta et al. operated a 
study on 50 intact Indian radius and found the mean 
(±SD) value of width of radial tuberosity of right and 
left side 1.25(±0.15) cm and 1.21(±0.19) cm 
respectively which were more or less similar to the 
mean value of present study3. Mazzoca et al. described 
the mean (±SD) width of radial tuberosity as 17(±2) 
mm irrespective of side determination of radius which 
was greater than present study5. From the present study 
it was found that the mean circumference of radial 
tuberosity was 5.84(±0.40) cm in right radius and 
5.77(±0.95) cm for left side. Gupta et al. found the 
mean (±SD) value of circumference of radial tuberosity 
of right and left radius 4.65(±0.45) cm and 4.45(±0.48) 
cm respectively which was lower than present study3. 
According to present study 54% of radial tuberosity 
show no ridge or smooth, 43% show single ridge and 
2% show double ridge in case of right radius. For left 
radius 54% show no ridge or smooth type, 38% show 
single ridge and 6% show double ridge. Mazzoca et al. 
found single ridged type; smooth type and bifid ridged 
type of radial tuberosity were present in 88%, 6% and 
6% specimens respectively. This study was dissimilar 
to present study5. 

Conclusion
Distal tendon rupture affects the elbow flexion and 
forearm supination strength. That’s why anatomical 
repair of a ruptured tendon is necessary for restoration 
of power and terminal forearm rotation. Mean values of 
measurements of bicipital tuberosity were comparable 
with different studies. This study will help to determine 
radial tuberosity morphometry of Bangladeshi 
population.
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