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Abstract

Objectives: Coracoid process is a part of scapula and plays an important role in shoulder function. It arises from 
the antero-lateral aspect of the scapula. The aim of our study is to record the various morphometric parameters of 
the coracoid process.

Methods: This cross-sectional, descriptive type of study was performed in Department of Anatomy, Mymensingh 
Medical College, Mymensingh, from January 2019 to December 2019 on 150 scapulae. Sample collection was done 
by purposive sampling technique. Any damaged, incompletely ossified and fractured bones were excluded. Data 
were statistically analyzed using SPSS software. 

Results: Mean (±SD) length of coracoid process was 38.93±3.98 mm and 38.17±4.70 mm on right and left sided 
scapulae respectively and mean (±SD) thickness of coracoid process were 7.40±1.35 mm on right sided scapulae 
and 7.26±1.40 mm on left sided scapulae.
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Introduction

Cerebral palsy is the ‘most prevalent childhood motor 

disability’ today with approximately 8000 infants with 

cerebral palsy born in the United States annually1,2. The 

international working group on definition and 

classification of cerebral palsy, defined cerebral palsy 

as a group of permanent disorder of development of 

movement and posture causing activity limitation that 

are attributed to non progressive disturbances that 

occurred in the developing fetal or infant brain3.

Most common risk factors are low APGAR score 

(26.6%) then seizures (13.3%), prematurity (10%) and 

lastly low birth weight. Intrauterine infections like 

cytomegalovirus and rubella, difficult labour 

kernicterus are least common risk factors4.

The prevalence of CP is increased among the low birth 

weight infants particularly those weighting less than 

1000 gm at birth, primarily because of intracerebral 

hemorrhage and periventricular leukomalacia5.

5-10% of children developed cerebral palsy is due to 

cytomegalovirus6. These children suffer from 

involuntary movement and or disturbance in gait and 

motility. Children with cerebral palsy may also 

experience a range of additional problems that may 

require treatment including impairment of vision, 

hearing or speech with consequent learning difficulties, 

mental retardation, seizure, difficulties in bladder and 
bowel control and feeding problem4. 

Hearing loss account for 25% of cerebral palsy 
population in Western Europe.  These abnormalities are 
thought to be associated with prenatal, perenatal and 
postnatal problems often multifactorial in nature7.

In persons with cerebral palsy especially in the affected 
group, incidence of hearing impairment has been 
reported at 10- 41%. Out of 1649 cases of cerebral palsy 
patient 12 had severe hearing disability in England and 
Scotland. Hearing loss was averaged across frequencies 
0.5 - 4 KHz and the disability classified as “mild” if 
hearing loss was 21- 45 dB, “moderate” for 45 - 70 dB 
loss, “severe” with a hearing loss >70 dB. Assessment 
of accurate hearing levels was often impossible in 
children with concomitant intellectual impairment8. 
Eighty percent of preterm infants developed 
hyperbilirubinaemia during first week of life. 
Additionally, this preterm population is at a higher risk 
to develop secondary disorder as a result of the 
permeability of the blood brain barrier. Severe 
kernicterus usually lead to death of infants with in first 
few weeks of life. When the infant survives the 
kernicterus, athetoid type of CP is often seen with 
hearing loss and cognitive impairment9. Intrauterine 
infection, ototoxic drugs, bacterial meningitis, hypoxia, 
chromosomal abnormalities can cause both CP and 
hearing loss10. Sensorineural hearing loss (SNHL) is 
found in a small proportion of very preterm survivors11. 

There are many ways to detect hearing impairment in 
children. To formulate a protocol for infant hearing 
screening in developing countries enabling it to be later 
incorporated into their national deafness screening 
programs. The screening tool should be sensitive in 
detecting hearing loss in infants with high specificity12. 
Tympanometry or immittance Audiometry is used to 

check the movement of the tympanic membrane. Tones 
are "bounced" of the tympanic membrane to determine 
the amount of sound that is reflected back through the 
ear canal. Middle air pressure, compliance and stepidial 
reflex threshold (SRT) could be measured by 
tympanometry. Transient Evoked Otoacoustic Emission 
(TEOAE) is reproducible, diagnostically accurate, easy 
to perform and minimally invasive13. TEOAE represents 
a quick, inexpensive, frequency specific, valid method 
for testing cochlear function. but it can be misleading in 
case of wax packed ear canal, middle ear effusion, 
external noise as these conditions often confound the 
real audiological output. Moreover TEOAE cannot 
identify auditory neuropathy14.

Brainstem Evoked Response Audiometry (BERA), 
however, is not sensitive to such conditions mentioned 
above and can identify auditory neuropathy. However 
BERA is costly, time-consuming and requires trained 
personnel. Since it requires electrode preparation, 
placement and removal, it is not recommended to be the 
first choice for screening of hearing-impaired child. 
BERA is indicated when two consecutive TEOAE 
assessments are inconclusive15.

Materials & Methods

This cross-sectional study was conducted in the 
Department of Pediatrics neurology unit and 
Autolaryngiology – Head and Neck Surgery 
Department of BSMMU. Duration of the study was 
from March 2011 to September 2011. Diagnosed CP 
patients who fulfils the inclusion and Exclusion criteria 
was selected purposively as study population. After 
taking informed written consent, proper history and 
clinical examinations was done and severity of hearing 
loss was assessed by different tools of hearing in the 
auditory department of Autolaryngiology – Head and 
Neck Surgery. 
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Introduction

The scapula is a large, flat and triangular bone which 
lies on the posterolateral aspect of the chest wall, 
covering parts of the second to seventh ribs. It has 
costal and dorsal surfaces; superior, lateral and medial 
borders; inferior, superior and lateral angles and three 
processes, the spine, its continuation the acromion and 
the coracoid process1.

The Coracoid process is a bird’s beak like projection 
which arises superolaterally from the upper border of 
the head and is bent sharply so as to project forwards 
and slightly laterally. It is often referred to as the 
‘lighthouse of shoulder’ in orthopedic literature. It is 
involved in many surgical procedures on the 
glenohumeral joint which forms an important part of 
the scapular glenoid structure. The detail study of the 
dimensions of the coracoids process will help the 
surgeons for surgical procedures like drill hole 
placement, hardware fixation and prosthetic 
positioning. This study will also help the Forensic 
experts in various ways from these parameters2.

Since there is dearth of literature regarding the 
morphometric values of coracoid process in 
Bangladeshi population, so the present study was 
planned to study and record various morphometric 

parameters like length & thickness of the coracoid 
process in dry scapula.

Material and methods

This study was carried out on 150 fully ossified dry 
human scapulae, which were collected from 1st year 
MBBS students and Department of Anatomy of 
Mymensingh Medical College, Mymensingh. Within 
150 scapulae, 70 belong to right side and 80 belong to 
left. It was conducted from January to December 2019. 

Only fully ossified, dried and thoroughly cleaned 
scapulae were included in the study while the scapulae 
which were damaged and those having any deformity or 
pathology were excluded from the study.

All parameters were measured by using digital Vernier 
calipers in millimeters. Data was made analysis using 
SPSS version 27 and mean values presented in tables.

Operational definitions

Length of Coracoid Process: Maximum distance 
between most anterolateral to most posteromedial 
extension of coracoid process

Thickness of coracoid process: Measured in 
supero-inferior direction 1cm posterior to tip of 
coracoid process

Figure 1: Procedure of measurement of length of coracoid process

Introduction

Cerebral palsy is the ‘most prevalent childhood motor 

disability’ today with approximately 8000 infants with 

cerebral palsy born in the United States annually1,2. The 

international working group on definition and 

classification of cerebral palsy, defined cerebral palsy 

as a group of permanent disorder of development of 

movement and posture causing activity limitation that 

are attributed to non progressive disturbances that 

occurred in the developing fetal or infant brain3.

Most common risk factors are low APGAR score 

(26.6%) then seizures (13.3%), prematurity (10%) and 

lastly low birth weight. Intrauterine infections like 

cytomegalovirus and rubella, difficult labour 

kernicterus are least common risk factors4.

The prevalence of CP is increased among the low birth 

weight infants particularly those weighting less than 

1000 gm at birth, primarily because of intracerebral 

hemorrhage and periventricular leukomalacia5.

5-10% of children developed cerebral palsy is due to 

cytomegalovirus6. These children suffer from 

involuntary movement and or disturbance in gait and 

motility. Children with cerebral palsy may also 

experience a range of additional problems that may 

require treatment including impairment of vision, 

hearing or speech with consequent learning difficulties, 

mental retardation, seizure, difficulties in bladder and 
bowel control and feeding problem4. 

Hearing loss account for 25% of cerebral palsy 
population in Western Europe.  These abnormalities are 
thought to be associated with prenatal, perenatal and 
postnatal problems often multifactorial in nature7.

In persons with cerebral palsy especially in the affected 
group, incidence of hearing impairment has been 
reported at 10- 41%. Out of 1649 cases of cerebral palsy 
patient 12 had severe hearing disability in England and 
Scotland. Hearing loss was averaged across frequencies 
0.5 - 4 KHz and the disability classified as “mild” if 
hearing loss was 21- 45 dB, “moderate” for 45 - 70 dB 
loss, “severe” with a hearing loss >70 dB. Assessment 
of accurate hearing levels was often impossible in 
children with concomitant intellectual impairment8. 
Eighty percent of preterm infants developed 
hyperbilirubinaemia during first week of life. 
Additionally, this preterm population is at a higher risk 
to develop secondary disorder as a result of the 
permeability of the blood brain barrier. Severe 
kernicterus usually lead to death of infants with in first 
few weeks of life. When the infant survives the 
kernicterus, athetoid type of CP is often seen with 
hearing loss and cognitive impairment9. Intrauterine 
infection, ototoxic drugs, bacterial meningitis, hypoxia, 
chromosomal abnormalities can cause both CP and 
hearing loss10. Sensorineural hearing loss (SNHL) is 
found in a small proportion of very preterm survivors11. 

There are many ways to detect hearing impairment in 
children. To formulate a protocol for infant hearing 
screening in developing countries enabling it to be later 
incorporated into their national deafness screening 
programs. The screening tool should be sensitive in 
detecting hearing loss in infants with high specificity12. 
Tympanometry or immittance Audiometry is used to 

check the movement of the tympanic membrane. Tones 
are "bounced" of the tympanic membrane to determine 
the amount of sound that is reflected back through the 
ear canal. Middle air pressure, compliance and stepidial 
reflex threshold (SRT) could be measured by 
tympanometry. Transient Evoked Otoacoustic Emission 
(TEOAE) is reproducible, diagnostically accurate, easy 
to perform and minimally invasive13. TEOAE represents 
a quick, inexpensive, frequency specific, valid method 
for testing cochlear function. but it can be misleading in 
case of wax packed ear canal, middle ear effusion, 
external noise as these conditions often confound the 
real audiological output. Moreover TEOAE cannot 
identify auditory neuropathy14.

Brainstem Evoked Response Audiometry (BERA), 
however, is not sensitive to such conditions mentioned 
above and can identify auditory neuropathy. However 
BERA is costly, time-consuming and requires trained 
personnel. Since it requires electrode preparation, 
placement and removal, it is not recommended to be the 
first choice for screening of hearing-impaired child. 
BERA is indicated when two consecutive TEOAE 
assessments are inconclusive15.

Materials & Methods

This cross-sectional study was conducted in the 
Department of Pediatrics neurology unit and 
Autolaryngiology – Head and Neck Surgery 
Department of BSMMU. Duration of the study was 
from March 2011 to September 2011. Diagnosed CP 
patients who fulfils the inclusion and Exclusion criteria 
was selected purposively as study population. After 
taking informed written consent, proper history and 
clinical examinations was done and severity of hearing 
loss was assessed by different tools of hearing in the 
auditory department of Autolaryngiology – Head and 
Neck Surgery. 
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Figure 2: Procedure of measurement of thickness of coracoid process

Results

As shown in table I, the length of coracoid process on the right and left side varied from 27.30–46.60 mm with the 
average 38.93±3.98 mm and 27.50–49.30 mm with the average 38.17±4.70 mm respectively.

Similarly in table I, the thickness of coracoid process was found to be varied from 4.20–10.30 mm with average 
distances 7.40±1.35 mm and from 3.60–10.20 mm with average distances 7.26±1.4 mm on right and left side 
respectively.

Table I: Measurement of Length and Thickness of Coracoid Process

Variable  Side  Range (mm)  Mean (mm)  ±SD (mm)  

Minimum  Maximum  

Length of Coracoid Process  Right  27.30  46.40  38.93  3.98  

Left  27.50  49.30  38.17  4.70  

Thickness of Coracoid 

Process  

Right  4.20  10.30  7.40  1.35  

Left  3.60  10.20  7.26  1.26  

Introduction

Cerebral palsy is the ‘most prevalent childhood motor 

disability’ today with approximately 8000 infants with 

cerebral palsy born in the United States annually1,2. The 

international working group on definition and 

classification of cerebral palsy, defined cerebral palsy 

as a group of permanent disorder of development of 

movement and posture causing activity limitation that 

are attributed to non progressive disturbances that 

occurred in the developing fetal or infant brain3.

Most common risk factors are low APGAR score 

(26.6%) then seizures (13.3%), prematurity (10%) and 

lastly low birth weight. Intrauterine infections like 

cytomegalovirus and rubella, difficult labour 

kernicterus are least common risk factors4.

The prevalence of CP is increased among the low birth 

weight infants particularly those weighting less than 

1000 gm at birth, primarily because of intracerebral 

hemorrhage and periventricular leukomalacia5.

5-10% of children developed cerebral palsy is due to 

cytomegalovirus6. These children suffer from 

involuntary movement and or disturbance in gait and 

motility. Children with cerebral palsy may also 

experience a range of additional problems that may 

require treatment including impairment of vision, 

hearing or speech with consequent learning difficulties, 

mental retardation, seizure, difficulties in bladder and 
bowel control and feeding problem4. 

Hearing loss account for 25% of cerebral palsy 
population in Western Europe.  These abnormalities are 
thought to be associated with prenatal, perenatal and 
postnatal problems often multifactorial in nature7.

In persons with cerebral palsy especially in the affected 
group, incidence of hearing impairment has been 
reported at 10- 41%. Out of 1649 cases of cerebral palsy 
patient 12 had severe hearing disability in England and 
Scotland. Hearing loss was averaged across frequencies 
0.5 - 4 KHz and the disability classified as “mild” if 
hearing loss was 21- 45 dB, “moderate” for 45 - 70 dB 
loss, “severe” with a hearing loss >70 dB. Assessment 
of accurate hearing levels was often impossible in 
children with concomitant intellectual impairment8. 
Eighty percent of preterm infants developed 
hyperbilirubinaemia during first week of life. 
Additionally, this preterm population is at a higher risk 
to develop secondary disorder as a result of the 
permeability of the blood brain barrier. Severe 
kernicterus usually lead to death of infants with in first 
few weeks of life. When the infant survives the 
kernicterus, athetoid type of CP is often seen with 
hearing loss and cognitive impairment9. Intrauterine 
infection, ototoxic drugs, bacterial meningitis, hypoxia, 
chromosomal abnormalities can cause both CP and 
hearing loss10. Sensorineural hearing loss (SNHL) is 
found in a small proportion of very preterm survivors11. 

There are many ways to detect hearing impairment in 
children. To formulate a protocol for infant hearing 
screening in developing countries enabling it to be later 
incorporated into their national deafness screening 
programs. The screening tool should be sensitive in 
detecting hearing loss in infants with high specificity12. 
Tympanometry or immittance Audiometry is used to 

check the movement of the tympanic membrane. Tones 
are "bounced" of the tympanic membrane to determine 
the amount of sound that is reflected back through the 
ear canal. Middle air pressure, compliance and stepidial 
reflex threshold (SRT) could be measured by 
tympanometry. Transient Evoked Otoacoustic Emission 
(TEOAE) is reproducible, diagnostically accurate, easy 
to perform and minimally invasive13. TEOAE represents 
a quick, inexpensive, frequency specific, valid method 
for testing cochlear function. but it can be misleading in 
case of wax packed ear canal, middle ear effusion, 
external noise as these conditions often confound the 
real audiological output. Moreover TEOAE cannot 
identify auditory neuropathy14.

Brainstem Evoked Response Audiometry (BERA), 
however, is not sensitive to such conditions mentioned 
above and can identify auditory neuropathy. However 
BERA is costly, time-consuming and requires trained 
personnel. Since it requires electrode preparation, 
placement and removal, it is not recommended to be the 
first choice for screening of hearing-impaired child. 
BERA is indicated when two consecutive TEOAE 
assessments are inconclusive15.

Materials & Methods

This cross-sectional study was conducted in the 
Department of Pediatrics neurology unit and 
Autolaryngiology – Head and Neck Surgery 
Department of BSMMU. Duration of the study was 
from March 2011 to September 2011. Diagnosed CP 
patients who fulfils the inclusion and Exclusion criteria 
was selected purposively as study population. After 
taking informed written consent, proper history and 
clinical examinations was done and severity of hearing 
loss was assessed by different tools of hearing in the 
auditory department of Autolaryngiology – Head and 
Neck Surgery. 
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Figure 3: Histogram showing the frequency distribution of length of coracoid process on right side

Figure 4: Histogram showing the frequency distribution of length of coracoid process on left side

Introduction

Cerebral palsy is the ‘most prevalent childhood motor 

disability’ today with approximately 8000 infants with 

cerebral palsy born in the United States annually1,2. The 

international working group on definition and 

classification of cerebral palsy, defined cerebral palsy 

as a group of permanent disorder of development of 

movement and posture causing activity limitation that 

are attributed to non progressive disturbances that 

occurred in the developing fetal or infant brain3.

Most common risk factors are low APGAR score 

(26.6%) then seizures (13.3%), prematurity (10%) and 

lastly low birth weight. Intrauterine infections like 

cytomegalovirus and rubella, difficult labour 

kernicterus are least common risk factors4.

The prevalence of CP is increased among the low birth 

weight infants particularly those weighting less than 

1000 gm at birth, primarily because of intracerebral 

hemorrhage and periventricular leukomalacia5.

5-10% of children developed cerebral palsy is due to 

cytomegalovirus6. These children suffer from 

involuntary movement and or disturbance in gait and 

motility. Children with cerebral palsy may also 

experience a range of additional problems that may 

require treatment including impairment of vision, 

hearing or speech with consequent learning difficulties, 

mental retardation, seizure, difficulties in bladder and 
bowel control and feeding problem4. 

Hearing loss account for 25% of cerebral palsy 
population in Western Europe.  These abnormalities are 
thought to be associated with prenatal, perenatal and 
postnatal problems often multifactorial in nature7.

In persons with cerebral palsy especially in the affected 
group, incidence of hearing impairment has been 
reported at 10- 41%. Out of 1649 cases of cerebral palsy 
patient 12 had severe hearing disability in England and 
Scotland. Hearing loss was averaged across frequencies 
0.5 - 4 KHz and the disability classified as “mild” if 
hearing loss was 21- 45 dB, “moderate” for 45 - 70 dB 
loss, “severe” with a hearing loss >70 dB. Assessment 
of accurate hearing levels was often impossible in 
children with concomitant intellectual impairment8. 
Eighty percent of preterm infants developed 
hyperbilirubinaemia during first week of life. 
Additionally, this preterm population is at a higher risk 
to develop secondary disorder as a result of the 
permeability of the blood brain barrier. Severe 
kernicterus usually lead to death of infants with in first 
few weeks of life. When the infant survives the 
kernicterus, athetoid type of CP is often seen with 
hearing loss and cognitive impairment9. Intrauterine 
infection, ototoxic drugs, bacterial meningitis, hypoxia, 
chromosomal abnormalities can cause both CP and 
hearing loss10. Sensorineural hearing loss (SNHL) is 
found in a small proportion of very preterm survivors11. 

There are many ways to detect hearing impairment in 
children. To formulate a protocol for infant hearing 
screening in developing countries enabling it to be later 
incorporated into their national deafness screening 
programs. The screening tool should be sensitive in 
detecting hearing loss in infants with high specificity12. 
Tympanometry or immittance Audiometry is used to 

check the movement of the tympanic membrane. Tones 
are "bounced" of the tympanic membrane to determine 
the amount of sound that is reflected back through the 
ear canal. Middle air pressure, compliance and stepidial 
reflex threshold (SRT) could be measured by 
tympanometry. Transient Evoked Otoacoustic Emission 
(TEOAE) is reproducible, diagnostically accurate, easy 
to perform and minimally invasive13. TEOAE represents 
a quick, inexpensive, frequency specific, valid method 
for testing cochlear function. but it can be misleading in 
case of wax packed ear canal, middle ear effusion, 
external noise as these conditions often confound the 
real audiological output. Moreover TEOAE cannot 
identify auditory neuropathy14.

Brainstem Evoked Response Audiometry (BERA), 
however, is not sensitive to such conditions mentioned 
above and can identify auditory neuropathy. However 
BERA is costly, time-consuming and requires trained 
personnel. Since it requires electrode preparation, 
placement and removal, it is not recommended to be the 
first choice for screening of hearing-impaired child. 
BERA is indicated when two consecutive TEOAE 
assessments are inconclusive15.

Materials & Methods

This cross-sectional study was conducted in the 
Department of Pediatrics neurology unit and 
Autolaryngiology – Head and Neck Surgery 
Department of BSMMU. Duration of the study was 
from March 2011 to September 2011. Diagnosed CP 
patients who fulfils the inclusion and Exclusion criteria 
was selected purposively as study population. After 
taking informed written consent, proper history and 
clinical examinations was done and severity of hearing 
loss was assessed by different tools of hearing in the 
auditory department of Autolaryngiology – Head and 
Neck Surgery. 
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Figure 5: Histogram showing the frequency distribution of thickness of coracoid process on right side

Figure 6: Histogram showing the frequency distribution of thickness of coracoid process on left side

Introduction

Cerebral palsy is the ‘most prevalent childhood motor 

disability’ today with approximately 8000 infants with 

cerebral palsy born in the United States annually1,2. The 

international working group on definition and 

classification of cerebral palsy, defined cerebral palsy 

as a group of permanent disorder of development of 

movement and posture causing activity limitation that 

are attributed to non progressive disturbances that 

occurred in the developing fetal or infant brain3.

Most common risk factors are low APGAR score 

(26.6%) then seizures (13.3%), prematurity (10%) and 

lastly low birth weight. Intrauterine infections like 

cytomegalovirus and rubella, difficult labour 

kernicterus are least common risk factors4.

The prevalence of CP is increased among the low birth 

weight infants particularly those weighting less than 

1000 gm at birth, primarily because of intracerebral 

hemorrhage and periventricular leukomalacia5.

5-10% of children developed cerebral palsy is due to 

cytomegalovirus6. These children suffer from 

involuntary movement and or disturbance in gait and 

motility. Children with cerebral palsy may also 

experience a range of additional problems that may 

require treatment including impairment of vision, 

hearing or speech with consequent learning difficulties, 

mental retardation, seizure, difficulties in bladder and 
bowel control and feeding problem4. 

Hearing loss account for 25% of cerebral palsy 
population in Western Europe.  These abnormalities are 
thought to be associated with prenatal, perenatal and 
postnatal problems often multifactorial in nature7.

In persons with cerebral palsy especially in the affected 
group, incidence of hearing impairment has been 
reported at 10- 41%. Out of 1649 cases of cerebral palsy 
patient 12 had severe hearing disability in England and 
Scotland. Hearing loss was averaged across frequencies 
0.5 - 4 KHz and the disability classified as “mild” if 
hearing loss was 21- 45 dB, “moderate” for 45 - 70 dB 
loss, “severe” with a hearing loss >70 dB. Assessment 
of accurate hearing levels was often impossible in 
children with concomitant intellectual impairment8. 
Eighty percent of preterm infants developed 
hyperbilirubinaemia during first week of life. 
Additionally, this preterm population is at a higher risk 
to develop secondary disorder as a result of the 
permeability of the blood brain barrier. Severe 
kernicterus usually lead to death of infants with in first 
few weeks of life. When the infant survives the 
kernicterus, athetoid type of CP is often seen with 
hearing loss and cognitive impairment9. Intrauterine 
infection, ototoxic drugs, bacterial meningitis, hypoxia, 
chromosomal abnormalities can cause both CP and 
hearing loss10. Sensorineural hearing loss (SNHL) is 
found in a small proportion of very preterm survivors11. 

There are many ways to detect hearing impairment in 
children. To formulate a protocol for infant hearing 
screening in developing countries enabling it to be later 
incorporated into their national deafness screening 
programs. The screening tool should be sensitive in 
detecting hearing loss in infants with high specificity12. 
Tympanometry or immittance Audiometry is used to 

check the movement of the tympanic membrane. Tones 
are "bounced" of the tympanic membrane to determine 
the amount of sound that is reflected back through the 
ear canal. Middle air pressure, compliance and stepidial 
reflex threshold (SRT) could be measured by 
tympanometry. Transient Evoked Otoacoustic Emission 
(TEOAE) is reproducible, diagnostically accurate, easy 
to perform and minimally invasive13. TEOAE represents 
a quick, inexpensive, frequency specific, valid method 
for testing cochlear function. but it can be misleading in 
case of wax packed ear canal, middle ear effusion, 
external noise as these conditions often confound the 
real audiological output. Moreover TEOAE cannot 
identify auditory neuropathy14.

Brainstem Evoked Response Audiometry (BERA), 
however, is not sensitive to such conditions mentioned 
above and can identify auditory neuropathy. However 
BERA is costly, time-consuming and requires trained 
personnel. Since it requires electrode preparation, 
placement and removal, it is not recommended to be the 
first choice for screening of hearing-impaired child. 
BERA is indicated when two consecutive TEOAE 
assessments are inconclusive15.

Materials & Methods

This cross-sectional study was conducted in the 
Department of Pediatrics neurology unit and 
Autolaryngiology – Head and Neck Surgery 
Department of BSMMU. Duration of the study was 
from March 2011 to September 2011. Diagnosed CP 
patients who fulfils the inclusion and Exclusion criteria 
was selected purposively as study population. After 
taking informed written consent, proper history and 
clinical examinations was done and severity of hearing 
loss was assessed by different tools of hearing in the 
auditory department of Autolaryngiology – Head and 
Neck Surgery. 
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Dicussion

According to the present study, the mean (±SD) length 
of coracoid process was 38.93±3.98 mm and 
38.17±4.70 mm on right and left sided scapulae 
respectively and the mean (±SD) thickness of coracoid 
process were 7.40±1.35 mm on right sided scapulae and 
7.26±1.40 mm on left sided scapulae.

Verma et al. performed a study on 100 scapulae and 
found mean length of coracoid process 35.54 mm. and 
mean thickness 7.95 mm1. Kavita, Jaskaran & Geeta 
observed 129 scapulae and found mean length of the 
coracoid process 4.10±3.9 mm in total samples while 
4.11±4.3 mm on left side and 4.09±3.6 mm on right side 
and similarly mean thickness of coracoid process 
0.74±1.1 mm in total samples and on left sided scapulae 
and 0.73±1.1 mm on right sided scapulae3. Das et al. 
carried out a study on 104 scapulae and observed mean 
length of the coracoid process 39.91 ± 3.16 mm in total 
samples while 39.66±3.0 mm on right side and 
40.27±2.30 mm on left side and similarly mean 
thickness of coracoid process 8.32±1.27 mm in total 
samples and 8.09±1.42 on right sided scapulae and 
8.64±1.00 mm on left sided scapulae2.

The mean value of present study regarding length of 
coracoid process of both sided scapulae was nearly 
similar to the value described by Das et al. but higher 
than those of Verma et al. & Kavita, Jaskaran & Geeta.

The mean value of present study regarding thickness of 
coracoid process of both sided scapulae was nearly 
similar to the value described by Verma et al. but higher 
than those of Das et al. & Kavita, Jaskaran & Geeta.

Conclusion

The results of the present study of 150 scapulae 
revealed that length & thickness of coracoid process 
were slightly higher on right side than on left but the 
difference was insignificant. Though there is a 
limitation of study about morphometry of coracoid 
process in Bangladeshi population, this study of the 
dimensions of coracoid process will help the 
radiologists to interpret any pathological conditions 
associated with it. These various scapular dimensions 
obtained in this study will also be useful in comparative 
anatomy and manufacturing prosthetic products. 
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Introduction

Cerebral palsy is the ‘most prevalent childhood motor 

disability’ today with approximately 8000 infants with 

cerebral palsy born in the United States annually1,2. The 

international working group on definition and 

classification of cerebral palsy, defined cerebral palsy 

as a group of permanent disorder of development of 

movement and posture causing activity limitation that 

are attributed to non progressive disturbances that 

occurred in the developing fetal or infant brain3.

Most common risk factors are low APGAR score 

(26.6%) then seizures (13.3%), prematurity (10%) and 

lastly low birth weight. Intrauterine infections like 

cytomegalovirus and rubella, difficult labour 

kernicterus are least common risk factors4.

The prevalence of CP is increased among the low birth 

weight infants particularly those weighting less than 

1000 gm at birth, primarily because of intracerebral 

hemorrhage and periventricular leukomalacia5.

5-10% of children developed cerebral palsy is due to 

cytomegalovirus6. These children suffer from 

involuntary movement and or disturbance in gait and 

motility. Children with cerebral palsy may also 

experience a range of additional problems that may 

require treatment including impairment of vision, 

hearing or speech with consequent learning difficulties, 

mental retardation, seizure, difficulties in bladder and 
bowel control and feeding problem4. 

Hearing loss account for 25% of cerebral palsy 
population in Western Europe.  These abnormalities are 
thought to be associated with prenatal, perenatal and 
postnatal problems often multifactorial in nature7.

In persons with cerebral palsy especially in the affected 
group, incidence of hearing impairment has been 
reported at 10- 41%. Out of 1649 cases of cerebral palsy 
patient 12 had severe hearing disability in England and 
Scotland. Hearing loss was averaged across frequencies 
0.5 - 4 KHz and the disability classified as “mild” if 
hearing loss was 21- 45 dB, “moderate” for 45 - 70 dB 
loss, “severe” with a hearing loss >70 dB. Assessment 
of accurate hearing levels was often impossible in 
children with concomitant intellectual impairment8. 
Eighty percent of preterm infants developed 
hyperbilirubinaemia during first week of life. 
Additionally, this preterm population is at a higher risk 
to develop secondary disorder as a result of the 
permeability of the blood brain barrier. Severe 
kernicterus usually lead to death of infants with in first 
few weeks of life. When the infant survives the 
kernicterus, athetoid type of CP is often seen with 
hearing loss and cognitive impairment9. Intrauterine 
infection, ototoxic drugs, bacterial meningitis, hypoxia, 
chromosomal abnormalities can cause both CP and 
hearing loss10. Sensorineural hearing loss (SNHL) is 
found in a small proportion of very preterm survivors11. 

There are many ways to detect hearing impairment in 
children. To formulate a protocol for infant hearing 
screening in developing countries enabling it to be later 
incorporated into their national deafness screening 
programs. The screening tool should be sensitive in 
detecting hearing loss in infants with high specificity12. 
Tympanometry or immittance Audiometry is used to 

check the movement of the tympanic membrane. Tones 
are "bounced" of the tympanic membrane to determine 
the amount of sound that is reflected back through the 
ear canal. Middle air pressure, compliance and stepidial 
reflex threshold (SRT) could be measured by 
tympanometry. Transient Evoked Otoacoustic Emission 
(TEOAE) is reproducible, diagnostically accurate, easy 
to perform and minimally invasive13. TEOAE represents 
a quick, inexpensive, frequency specific, valid method 
for testing cochlear function. but it can be misleading in 
case of wax packed ear canal, middle ear effusion, 
external noise as these conditions often confound the 
real audiological output. Moreover TEOAE cannot 
identify auditory neuropathy14.

Brainstem Evoked Response Audiometry (BERA), 
however, is not sensitive to such conditions mentioned 
above and can identify auditory neuropathy. However 
BERA is costly, time-consuming and requires trained 
personnel. Since it requires electrode preparation, 
placement and removal, it is not recommended to be the 
first choice for screening of hearing-impaired child. 
BERA is indicated when two consecutive TEOAE 
assessments are inconclusive15.

Materials & Methods

This cross-sectional study was conducted in the 
Department of Pediatrics neurology unit and 
Autolaryngiology – Head and Neck Surgery 
Department of BSMMU. Duration of the study was 
from March 2011 to September 2011. Diagnosed CP 
patients who fulfils the inclusion and Exclusion criteria 
was selected purposively as study population. After 
taking informed written consent, proper history and 
clinical examinations was done and severity of hearing 
loss was assessed by different tools of hearing in the 
auditory department of Autolaryngiology – Head and 
Neck Surgery. 


