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Presentation of the case
This is a case of a 43-year-old male presenting with short 

stature and heart failure. The patient was admitted at the 
medicine ward of the Philippine General Hospital (PGH) 
for dyspnea. This paper will investigate several issues: 
differentiating congenital from acquired hypothyroidism, 
the relationship between hypothyroidism and the 
cardiomyopathies, and the therapeutic options in patients 
with cardiomyopathy secondary to hypothyroidism.

The patient had been born full term to a then 31-year-
old Gravida 4 Para 3 (G4P3), the 4th of 9 siblings, with an 
apparently unremarkable delivery at home facilitated by 
a traditional birth attendant. He was noted to be normal 
at birth. The patient was allegedly at par with age both 
physically and mentally until eight years old when he was 
said to have stopped growing in height. He was brought to 
a private doctor, whose diagnosis was undisclosed, and he 
was given medications to increase height, which the patient 
took for only one month with no improvement. Through the 
years, the patient was apparently well, although still of short 
stature, with thick lips, coarse facial features and dry skin. 
He was notably slow in ambulation. He was said to have 
bronchial asthma at age 15 years, and since then he had been 
taking salbutamol tablets occasionally for bouts of dyspnea 
occurring one to two times annually.

The patient’s symptoms started in 2001 when he was 
reported to have sudden loss of consciousness. During this 
time, the patient did not have any symptoms of heart failure; 
no prior seizures, cyanotic episodes, chest pain, headache, or 
blurring of vision. He regained consciousness shortly after and 
was brought to a private physician, whose assessment was a 
“heart problem”. He was prescribed unrecalled medications 
taken for a few months and eventually discontinued when 
the syncopal episode did not recur.

In the next four years, the patient would develop 
intermittent, progressive exertional dyspnea and bipedal 
edema. later on this would be accompanied by generalized 
body weakness, anorexia, and constipation, severe enough to 

require regular laxative use. There was also a report of two 
more syncopal episodes. He was brought to another doctor 
in a private hospital where the assessment was still a “heart 
problem”. The patient was again prescribed unrecalled 
medications and again was lost to follow-up. This time, 
however, symptoms were persistent. He later consulted at 
another local hospital, where he was admitted and managed 
as a case of anemia and bronchial asthma. He was discharged 
slightly improved after four days, only to have recurrent heart 
failure symptoms, prompting admission at PGH.

Upon admission the patient was in mild respiratory 
distress, with stable vital signs and no note of fever. Pertinent 
physical exam findings included short stature, thick lips, non-
pitting periorbital edema, dry skin, a displaced apical impulse, 
crackles on both lung fields, and bilateral non-pitting bipedal 
edema. There was also a 3 cm x 3 cm reducible umbilical 
hernia. However, there was no pallor, no neck vein distention, 
no apparent congenital malformations, no cardiac murmurs 
and no clubbing. There was also no note of an anterior neck 
mass.

laboratory workup showed cardiomegaly with pulmonary 
congestion, thoracic dextroscoliosis, and atheromatous aorta by 
chest radiograph, and left ventricular hypertrophy by 12-lead 
electrocardiogram (12-l ECG) (Figures 1 and 2), normocytic 
normochromic anemia (Hgb 90 mg/dl), dyslipidemia, and 
pre-renal azotemia (serum creatinine 123 mmol). Electrolytes 
on admission showed slight hyponatremia, hypokalemia, 
and hypochloremia (serum Na 136, K 3.35, Cl 86). Blood gases 
revealed partially compensated metabolic alkalosis with mild 
hypoxemia. The patient was noted to be hypothyroid based 
on elevated serum thyroid-stimulating hormone (TSH) and 
markedly decreased serum free thyroxine (FT4). The exact 
values are shown in Tables 1 and 2. 

Upon admission to the wards, the patient was managed 
as having congestive heart failure from cardiomyopathy 
secondary to acquired hypothyroidism. oral loop diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 
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Introduction 

Cochlear implants are devices that are surgically placed 
inside the cochlea to aid children with severe to profound 
hearing losses, who derive minimal benefit from 
conventional hearing aids, to hear.  The main goal is the 
development of normal speech and language in these 
children.   

 When a pediatric cochlear implant patient (cochlear 
implantee) would begin to hear normal speech is often 
unpredictable. This information is important in order to 
reassure anxious patients and their parents.  It is also useful 
for teachers, speech pathologists and audiologists because 
this will alert them to potential problems so that immediate 
steps could be taken to investigate and plan possible 
interventions as soon as possible.   Factors that may affect 
outcomes are many, such as age, whether the implantee is 
pre or postlingual, and the history of previous hearing aid 
use.  

After cochlear implantation and switch on of the device, 
evaluation materials and techniques to determine outcomes 
include speech and language evaluation tools which may be 
done in quiet or in noise, and aided hearing tests in quiet 
and in noise. The advantage of the aided hearing test in 
quiet is that it is easy to perform and the results are easy to 
compare longitudinally and horizontally.  Additionally, the 
maximum hearing capability of the child is obtained under 
ideal conditions.  When evaluating the aided hearing test, 
attention is paid to the tones within the speech spectrum 
which is usually presented as the “speech banana”. The 
speech banana encompasses the frequencies and 
corresponding decibels required to hear speech from low to 
high frequencies.  When hearing thresholds reach 45 dB HL, 
there is beginning access to speech sounds, particularly in 
the low and midfrequencies.  Medline search shows that 
there have been no previous studies done on this topic. The 
consequence of reaching the speech spectrum may help in 
predicting speech and language outcomes in children.   

This study aims to determine the time interval needed 
for the cochlear implantee to reach a hearing threshold of 
≤45 dBHL at 5 frequencies (target threshold) and whether 
sex and age of implantation has an impact.  
 

Methods 
The database of the cochlear implant program of the 

Department of Otorhinolaryngology of the University of the 
Philippines, Philippine General Hospital using the Medical 
Electronics (Med-El) implant device recorded 59 pediatric 
cochlear implantations from January 2009 to February 2011.  
Included in this study are forty one (41) congenitally deaf 
children (prelingual) who regularly had their cochlear 
implant fitting post switch on for at least one session every 2 
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transferred to the intensive care unit (ICU) for ventilatory 
support and closer monitoring. on bedside cardiac ultrasound, 
there was a finding of eccentric left ventricular hypertrophy, 
global hypokinesia with depressed overall systolic function 
with concomitant spontaneous echo contrast on left ventricular 
(lV) cavity suggestive of rheologic stasis, the ejection fraction 
was 25%, with moderate mitral regurgitation, moderate 
aortic regurgitation with aortic sclerosis, severe tricuspid 
regurgitation with mild pulmonary hypertension, pulmonary 
regurgitation, and minimal pericardial effusion or pericardial 

fat pad. Cardiac enzymes were not consistent with an acute 
coronary event (Table 3), however, intravenous (IV) heparin 
(overlapping with oral warfarin) was still given to cover for 
the presence of a possible lV thrombus as demonstrated 
by rheologic stasis on cardiac ultrasound. Medications 
were shifted to IV diuretics and inotropes; oral digoxin was 
started. IV antibiotics were given for possible pulmonary 
infection. The patient later on showed improvement, and was 
eventually weaned off from ventilatory support, extubated, 

Table 1. Initial laboratory Results

WBC
RBC
HGB
HCT
MCV
MCH
MCHC
RDW
PlT
RETIC
SEG
lYMPH
MoNo
Eo
BASo
BlAST

CBC

Reference 
Value
5-10
4-6
120-150
0.38-0.48
80-100 Fl
27-31 PG
320-360 G/l
11.5-15.5%
200-400
0.005-0.015
50-70%
20-44%
2-9%
0-4%
0-2%
0%

Result

4.5

90
0.27

Inc

48
50
2
0
0
0

RBS
HGBA1C
BUN
CREA
AlB
TAG
HDl
lDl
ToTAl CHol
AST
AlT
Alk po4
NA
K
Cl
CA++
P
MG++

Reference 
Value
3.9-6.1
4.27-6.07
2.6-6.4
53-115
34-50
0.34-1.7
0.91-1.56
1.1-3.8
4.2-5.2
15-37
30-65

140-148
3.6-5.2
100-108
2.12-2.52

0.74-1

Result

6.3
6.4
5.0
123
32
0.82
0.67
4.21
5.25
95
91
184
136.9
3.35
86
2.37
2.27
0.83

Blood chem.

Color

Transp
Sp Gravity

pH
Sugar

Protein
RBC
WBC
Cast

Epith cell
Bacteria

Mucus th
Crystals

Am urates

straw

Clear
1.010

8.0
NEG
NEG
0-1
0-2

Rare
occ’l
Rare
Rare

Urinalysis

pH

pCo2
po2

HCo3
o2 sat
Fio2
Temp

7.408

49.1
70

31.3
93.6
21%
36.9

ABG

PBS
Slight poikilocytosis, 
acanthocytes, ovalocytes, 
slight toxic granulation, 
slight anisocytosis

Table 2. Thyroid Function Tests

Free T4
TSH

(0.8-2.0)
(0.4-6.0)

0.02 ng/dl   
24.75 Uiu/ml

Reference  Value Result

Figure 1. Electrocardiogram upon admission 

Table 3. Cardiac Enzymes

Qualitative 
Troponin I
CK-MB
CK-ToTAl

0-6.0
21-232

PoSITIVE

1.14
543

Reference Range (mmoL) Result

Figure 2. Chest radiograph on admission

months for a minimum of 6 months by an audiologist (Table 
1). Excluded were those with neurodevelopmental disorders 
such as the autism spectrum disorder and mental 
retardation and those with additional disabilities. 

 
Table 1. Age and sex distribution of cochlear implant cases 
(prelingual), January 2009-February 2011. 
 

Age Range Male Female Total 
1 to <4 years 9 7 16 
4 to 7 years 8 8 16 
>7 years 4 5 9 
Total 21 20 41 

 
All of the children underwent CT scan of the temporal 

bone. Majority wore hearing aids for at least 6 months (Table 
2).  However, the aided threshold data using their hearing 
aids were not available.  One of the 2 children who did not 
use hearing aids prior to cochlear implantation was a 3 year-
old male who had a history of rubella while the other was a 
5 year-old with congenital hearing loss of unknown cause 
(Table 3). Hearing aids were prescribed to these children but 
they refused to wear them. 
 
Table 2.   Cause of deafness and use of hearing aid among 
cochlear implant cases, January 2009 – February 2011. 
 

Cause of deafness: 

Hearing aid prior to 
Cochlear Implant 

Total 
No. of 
Cases No Yes 

Congenital Rubella  1 16 17 
Large Vestibular Aqueduct  3 3 
Ototoxic medications 
(Prolonged ICU stay)  

 4 4 

Meningitis   1 1 
Auditory neuropathy   1 1 
Undetermined 1 14 15 
Total  2 39 41 

 
Table 3. Cause of deafness and sex of the cochlear implant 
cases (prelingual) January 2009 – February 2011. 
 

Cause of deafness Male Female Total 
Congenital rubella 9 8 17 
Large Vestibular Aqueduct 2 1 3 
Ototoxic Medications  2 2 4 
Meningitis  1 0 1 
Auditory neuropathy 0 1 1 
Undetermined 7 8 15 
Total 21 20 41 

 
Switch on of the cochlear implant devices were done 

after 1 month to allow for stabilization and healing of the 
implant site.  Follow-ups for cochlear implant device fitting 
and aided hearing thresholds were done every 2 weeks for 
the first 3 months, once a month for the next 3 months and 
every 6 months thereafter.  However, patients were free to 
have fitting and aided test whenever they  felt that there was 

a need,  like before the school year starts or before a trip 
abroad.   

During the switch on, the processor was connected to a 
computer and this communicates with the implanted device 
through a magnet sealed under the skin in the temporal 
area. Telemetry was initially done to determine the 
impedance of the electrodes.  If there were any extracochlear 
electrodes, high impedance or short circuit, these electrodes 
were switched off.  Fitting or mapping of the cochlear 
implant device was then performed.  The goal of fitting is to 
determine their most comfortable loudness (MCL) since this 
is the setting wherein sounds are best heard.  In children 0-3 
years old, behavioral responses to increasing electrode 
currents were observed.  The child may smile, cry or 
sometimes ignore the stimuli.  Electrode current are 
maintained at a level that is deemed comfortable and not 
irritating or painful to the child.  In children who ignore the 
sounds initially or are not cooperative, a soft (low current 
level) setting is programmed in the beginning.  In older 
children, it is usually possible to set the program at a level 
more or less close to their MCL. Four programs are 
frequently provided at increasing levels.  The parents were 
taught and advised on how to use the device.  They were 
also advised to continue their speech and language therapy. 
During the succeeding visits, aided hearing thresholds via 
soundfield were performed with an audiometer (Aurical 
Plus Diagnostic Audiometer by distributed by Meditron) 
using warble tones for the frequencies 250 Hz, 500 Hz, 1 
kHz, 2kHz and 4 kHz.  Visual response audiometry were 
done for children less than 2 years old, play audiometry for 
children 2 to 4 years old and older children are asked to raise 
their hand if warble sounds are detected.  These results were 
recorded and analyzed.  All children were evaluated and 
were undergoing speech and language rehabilitation with 
various private and charitable institutions.  Unfortunately, 
not all their records were available. 
 

Results 
The data of 41 pediatric cochlear implantees (Med-El) 

from January 2009 to February 2011 were reviewed. Rubella 
was the most common cause of deafness. There were 20 
males and 21 females.  Sixteen patients were 1 to <4 years 
old; 16 were 4 to 7 years old and 9 were >7 years old. The 
aided test results were performed using age and 
developmentally appropriate techniques. Visual response 
audiometry were done for children less than 2 years old, 
play audiometry for children 2 to 4 years old and  older 
children are asked to raise their hand if warble sounds are 
detected.   

For females, the probability (relative risk) that their 
aided hearing threshold would reach the target threshold on 
or before 6 months post switch on was 90% while for males 
it was 70%. However, this was not found to be statistically 
significant (Figure 1). 
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Presentation of the case
This is a case of a 43-year-old male presenting with short 

stature and heart failure. The patient was admitted at the 
medicine ward of the Philippine General Hospital (PGH) 
for dyspnea. This paper will investigate several issues: 
differentiating congenital from acquired hypothyroidism, 
the relationship between hypothyroidism and the 
cardiomyopathies, and the therapeutic options in patients 
with cardiomyopathy secondary to hypothyroidism.

The patient had been born full term to a then 31-year-
old Gravida 4 Para 3 (G4P3), the 4th of 9 siblings, with an 
apparently unremarkable delivery at home facilitated by 
a traditional birth attendant. He was noted to be normal 
at birth. The patient was allegedly at par with age both 
physically and mentally until eight years old when he was 
said to have stopped growing in height. He was brought to 
a private doctor, whose diagnosis was undisclosed, and he 
was given medications to increase height, which the patient 
took for only one month with no improvement. Through the 
years, the patient was apparently well, although still of short 
stature, with thick lips, coarse facial features and dry skin. 
He was notably slow in ambulation. He was said to have 
bronchial asthma at age 15 years, and since then he had been 
taking salbutamol tablets occasionally for bouts of dyspnea 
occurring one to two times annually.

The patient’s symptoms started in 2001 when he was 
reported to have sudden loss of consciousness. During this 
time, the patient did not have any symptoms of heart failure; 
no prior seizures, cyanotic episodes, chest pain, headache, or 
blurring of vision. He regained consciousness shortly after and 
was brought to a private physician, whose assessment was a 
“heart problem”. He was prescribed unrecalled medications 
taken for a few months and eventually discontinued when 
the syncopal episode did not recur.

In the next four years, the patient would develop 
intermittent, progressive exertional dyspnea and bipedal 
edema. later on this would be accompanied by generalized 
body weakness, anorexia, and constipation, severe enough to 

require regular laxative use. There was also a report of two 
more syncopal episodes. He was brought to another doctor 
in a private hospital where the assessment was still a “heart 
problem”. The patient was again prescribed unrecalled 
medications and again was lost to follow-up. This time, 
however, symptoms were persistent. He later consulted at 
another local hospital, where he was admitted and managed 
as a case of anemia and bronchial asthma. He was discharged 
slightly improved after four days, only to have recurrent heart 
failure symptoms, prompting admission at PGH.

Upon admission the patient was in mild respiratory 
distress, with stable vital signs and no note of fever. Pertinent 
physical exam findings included short stature, thick lips, non-
pitting periorbital edema, dry skin, a displaced apical impulse, 
crackles on both lung fields, and bilateral non-pitting bipedal 
edema. There was also a 3 cm x 3 cm reducible umbilical 
hernia. However, there was no pallor, no neck vein distention, 
no apparent congenital malformations, no cardiac murmurs 
and no clubbing. There was also no note of an anterior neck 
mass.

laboratory workup showed cardiomegaly with pulmonary 
congestion, thoracic dextroscoliosis, and atheromatous aorta by 
chest radiograph, and left ventricular hypertrophy by 12-lead 
electrocardiogram (12-l ECG) (Figures 1 and 2), normocytic 
normochromic anemia (Hgb 90 mg/dl), dyslipidemia, and 
pre-renal azotemia (serum creatinine 123 mmol). Electrolytes 
on admission showed slight hyponatremia, hypokalemia, 
and hypochloremia (serum Na 136, K 3.35, Cl 86). Blood gases 
revealed partially compensated metabolic alkalosis with mild 
hypoxemia. The patient was noted to be hypothyroid based 
on elevated serum thyroid-stimulating hormone (TSH) and 
markedly decreased serum free thyroxine (FT4). The exact 
values are shown in Tables 1 and 2. 

Upon admission to the wards, the patient was managed 
as having congestive heart failure from cardiomyopathy 
secondary to acquired hypothyroidism. oral loop diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 

 
p = 0.188 
 
Figure 1.  Comparison of male and female children cochlear 
implantees who reached target threshold  before 6 months 
and after 6 months. 

 
All the children reached the target threshold by the 12th 

month of post cochlear implantation. The older children 
reached the target threshold earlier. For those who were <4 
years old, 50% reached the target threshold by 3 months post 
s  witch on, while the other half continued to improve until 
they reached the target threshold before 12 months.  For the 
children 4 to 7 years old, 75% reached the target threshold by 
3 months post switch on and for those >7 years old, 70% 
reached the target threshold during the first month post 
switch on.  When children <4 years old were compared with 
children 4 to 7 years old in attaining the target threshold, the 
probability of the former reaching the aforementioned 
threshold was 50% compared to the latter which had the 
probability of 75% (Figure 2). However, when taken as a 
whole, 66% of the implantees reached ≤45 dBHL  threshold 
within the first 3 months post fitting and 80% within the first 
6 months post fitting (Figure 3). 

 

 
 
Figure 2. Cumulative number of months after switch on 
before target threshold is reached among children aged <4 
years old; 4-7 years old and >7 years old. 

 
 
Figure 3. Number of months post switch on before target 
threshold is reached by cochlear implantees.  
 

Discussion 
Studies have shown that there is a correlation between 

access to sound and development of speech.  Children who 
have early access to sound (through hearing aids or cochlear 
implants) have an advantage of cortical plasticity which 
leads to rapid changes in the central auditory pathway often 
leading to normalization of the auditory cortex.1 Children 
implanted at less than 4 years old, began to develop age 
appropriate maturation of the central auditory system (there 
was a gradual change in the cortical evoked latency 
response) starting 3 months post switch on.  The same was 
expected for most of the older implanted children if they had 
history of appropriate hearing aid use.2   In fact, it is 
interesting to note that in one study, pre-implantation 
rehabilitation using hearing aids in very young children 
does not have an impact on their language development 
after implantation3 probably because they were implanted 
during the critical period for language development. 
However, children implanted later are benefited by hearing 
aid use during this critical period before implantation 
wherein acoustic stimulation is vital for the development of 
speech and language.   

Our study shows that in children <4 years old, more 
than half of the children with cochlear implants reached the 
target threshold within 3 months and the others continued to 
improve within the year. For the 4 to <7 years old group and 
the >7 years old group, they reached the 45 dB threshold 
earlier than the younger children, perhaps because they 
were easier to test audiologically, have had more exposure 
and experience with sound and longer speech and language 
therapy while still wearing hearing aids (before their 
implantation).  Normalization of hearing thresholds in turn 
may translate to normal development of speech and 
language in children implanted early4 as well as implanted 
older children with history of appropriate hearing aid use. 

The two children (3 and 5 years old, respectively) who 
did not use hearing aids before implantation reached the 
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transferred to the intensive care unit (ICU) for ventilatory 
support and closer monitoring. on bedside cardiac ultrasound, 
there was a finding of eccentric left ventricular hypertrophy, 
global hypokinesia with depressed overall systolic function 
with concomitant spontaneous echo contrast on left ventricular 
(lV) cavity suggestive of rheologic stasis, the ejection fraction 
was 25%, with moderate mitral regurgitation, moderate 
aortic regurgitation with aortic sclerosis, severe tricuspid 
regurgitation with mild pulmonary hypertension, pulmonary 
regurgitation, and minimal pericardial effusion or pericardial 

fat pad. Cardiac enzymes were not consistent with an acute 
coronary event (Table 3), however, intravenous (IV) heparin 
(overlapping with oral warfarin) was still given to cover for 
the presence of a possible lV thrombus as demonstrated 
by rheologic stasis on cardiac ultrasound. Medications 
were shifted to IV diuretics and inotropes; oral digoxin was 
started. IV antibiotics were given for possible pulmonary 
infection. The patient later on showed improvement, and was 
eventually weaned off from ventilatory support, extubated, 

Table 1. Initial laboratory Results

WBC
RBC
HGB
HCT
MCV
MCH
MCHC
RDW
PlT
RETIC
SEG
lYMPH
MoNo
Eo
BASo
BlAST

CBC

Reference 
Value
5-10
4-6
120-150
0.38-0.48
80-100 Fl
27-31 PG
320-360 G/l
11.5-15.5%
200-400
0.005-0.015
50-70%
20-44%
2-9%
0-4%
0-2%
0%

Result

4.5

90
0.27

Inc

48
50
2
0
0
0

RBS
HGBA1C
BUN
CREA
AlB
TAG
HDl
lDl
ToTAl CHol
AST
AlT
Alk po4
NA
K
Cl
CA++
P
MG++

Reference 
Value
3.9-6.1
4.27-6.07
2.6-6.4
53-115
34-50
0.34-1.7
0.91-1.56
1.1-3.8
4.2-5.2
15-37
30-65

140-148
3.6-5.2
100-108
2.12-2.52

0.74-1

Result

6.3
6.4
5.0
123
32
0.82
0.67
4.21
5.25
95
91
184
136.9
3.35
86
2.37
2.27
0.83

Blood chem.

Color

Transp
Sp Gravity

pH
Sugar

Protein
RBC
WBC
Cast

Epith cell
Bacteria

Mucus th
Crystals

Am urates

straw

Clear
1.010

8.0
NEG
NEG
0-1
0-2

Rare
occ’l
Rare
Rare

Urinalysis

pH

pCo2
po2

HCo3
o2 sat
Fio2
Temp

7.408

49.1
70

31.3
93.6
21%
36.9

ABG

PBS
Slight poikilocytosis, 
acanthocytes, ovalocytes, 
slight toxic granulation, 
slight anisocytosis

Table 2. Thyroid Function Tests

Free T4
TSH

(0.8-2.0)
(0.4-6.0)

0.02 ng/dl   
24.75 Uiu/ml

Reference  Value Result

Figure 1. Electrocardiogram upon admission 

Table 3. Cardiac Enzymes

Qualitative 
Troponin I
CK-MB
CK-ToTAl

0-6.0
21-232

PoSITIVE

1.14
543

Reference Range (mmoL) Result

Figure 2. Chest radiograph on admission

threshold in six and ten months. Although these are within 
the expected one year - it may indicate a slight delay toward 
normalization.  

Why females would show a trend of earlier 
improvement in reaching the target threshold has not been 
extensively studied. This finding could be a consequence of 
earlier development in speech among female children that 
earlier studies have already shown.5 Indeed, males are also 
more likely to show speech disorders like problems in 
articulation and phonology.6 However, our study showed no 
statistically significant difference between males and females 
in the time interval before reaching the target threshold. 

The results of our study may be used as guide in 
advising parents about what to expect with regard to speech 
and language after cochlear implantation especially in 
relation to the age and prior use of hearing aid. Additionally, 
a delay (e.g. A lack of improvement within 3-6 months in 
reaching the 45 dB threshold) should alert the concerned 
audiologist to delve into possible causes like misuse of the 
device, failure to attend therapy sessions and central 
auditory processing disorders. Appropriate interventions 
that include specialized tests (cortical evoked responses), 
change in speech and language strategies, and behavioural 
therapy may be needed.  

Despite the aforementioned findings, there is still a need 
to correlate these results with the speech and language 
development of these children. The teaching style/method 
and home environment of these children as well as 
temperament of the child may also have some impact on 
how early they are able to reach the target threshold. An 
ongoing study in our institution on genetic markers may 
provide some basic answers to why some children reach the 
target threshold earlier than the others.   

In conclusion, our findings show that young children 
implanted early and older children implanted with previous 
hearing aid use would usually reach the ≤45 dB aided 
hearing threshold within the first 3 months post implant. 

Sixty six percent (66%) of the children with cochlear 
implants reached the target threshold within the first 3 
months post switch on and 80% within the first 6 months. 
Younger children showed gradual improvement within the 
first year while older children with previous hearing aid use 
reached the target  threshold within 3-6 months. For females, 
the probability (relative risk) that their aided hearing 
threshold would reach the target threshold on or before 6 
months post switch on was 90% while for males it was 70%. 
However, this was not found to be statistically significant. 
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