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ABSTRACT

Objective: To identify the patients of Jervell and Lange-Nielsen syndrome (JLNS) amongst congenitally
deaf children.

Methodology: This was a cross-sectional study, conducted at Hamza Foundation Academy for the Deaf,
and Combined Military Hospital Lahore over a period of 4 months from February to May 2012. A total
of 379 children with congenital sensorineural hearing loss were included in this study. Echocardiographs
of all children (ages 4-18 years) were obtained. The corrected QT (QTc) intervals of all 379 ECGs were
calculated using the Bazett’s formula. Using the Schwartz’s criteria, patients with long QTc intervals were
further evaluated for Jervell and Lange-Nielsen Syndrome.

Results: Out of 379 children, 84 (22.1%) were found to have QTc intervals equal to or longer than 0.44
seconds. As per Schwartz’s criteria, 31 (36.9%) out of 84 children with Long QTc (8.17% in sample pop-
ulation), scored high points (4.0 to 6.0), proving presence of JLNS.

Conclusion: A sizable proportion of congenitally deaf children had Jervell and Lange-Nielsen Syndrome
in our study.
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INTRODUCTION

Jervell and Lange-Nielsen, for the first time in

Jervell and Lange-Nielsen Syndrome (JLNS) is
a rare condition that causes bilateral hearing loss
from birth and a disruption of the normal heart’s
rhythm (arrhythmia). It is a sub-variant of long QT
syndrome, which is a heart condition that causes
cardiac muscle to take longer than usual to recharge
between beats characterized by prolonged QT inter-
val on an electrocardiograph (ECG) and associated
with a high risk for syncope, fits and sudden death'.
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1957, described four siblings who had a combina-
tion of congenital deafness and long QT intervals on
ECG, who otherwise seemed to be quite healthy but
suffered recurrent attacks of fainting, often provoked
by exercise or fear. Three of the 4 children suddenly
died at the ages of 4, 5 and 9 years'.

The prevalence of Jervell and Lange-Nielsen syn-
drome in deaf population has been investigated in
different studies. It is shown that Norway has an
unusually high prevalence of at least one in 200,000
total population’. In 10 different studies, 6557 chil-
dren had been screened who were congenitally and
bilaterally deaf, and studies showed that the prev-
alence was 0.21% with a range of 0 - 0.43%’. The
underlying genetic causes of such prolonged QT
interval syndromes are heterogeneous, with at least
seven genes responsible for the clinical syndromes".
In another study, it was said that genetic patholo-
gy involved in causing JLNS is the mutation in the
genes for potassium channel, KCNQI or KCNEI.
Both the mutations can be congenital or one con-
genital and the other one de novo’. It is an inher-
ited disorder of heart and hearing and the pattern
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of inheritance is autosomal recessive, which means
both copies of the gene in each cell have mutations.

JLNS is predominantly detected during early
childhood with onset usually by the age of three
years; however, onset by the age of 30 years® (with-
out deafness) and the age of 61 years’ (with deaf-
ness) have been reported. The aim of this present
study was to know the frequency of this syndrome
among a selected sample of deaf school children
with prolong QT interval.

METHODOLOGY

This cross sectional study was conducted among
379 children who were all having bilateral congen-
ital deafness at the Hamza Foundation Academy for
the Deaf and Combined Military Hospital, Lahore,
Pakistan from February 2012 to May 2012. None of
the child in the school has acquired deafness and all
of the children were already evaluated by an Otolar-
yngologist. Only those children are given admission
in foundation who have severe to profound hearing
loss. Records of pure tone audiogram of all children
were examined. A preformed questionnaire was em-
ployed and information about age, class, symptoms,
associated findings and family history were sought.

Rhythm strip ECGs were recorded with an elec-
trocardiographic recorder (New tech ECG 1102) at
a paper speed of 25 mm/s. QT intervals were man-
ually calculated from the first deflection of the QRS
complex to the point of T wave offset, defined by
return of the end of T wave to the isoelectric T-P
interval baseline. If the end of the T wave could
not be determined correctly, the lead was excluded.
Corrected QT interval was calculated (QTc) accord-
ing to Bazett’s formula’. The longest QTc interval
found on a 12 lead ECG was recorded. The average
heart rate was taken to determine the RR intervals
because of sinus arrhythmia. Bundle branch blocks

or arrhythmias were not found in any of the patients.

Children who had QTc intervals longer than 440
ms were further evaluated. Echocardiography, ex-
ercise testing and 24 hour Holter monitoring were
performed in these children. Echocardiography was
used to assess left ventricular function and any struc-
tural lesions. The exercise test was performed as
a symptom-limited treadmill effort test. Heart rate,
blood pressure, and QTc interval were determined at
rest, at the maximal effort, and at the first and third
minute of recovery period. Twenty-four hour ambu-
latory Holter monitoring was evaluated for arrhyth-
mias, heart rate, and T wave configuration. ECG
examination of family members was also performed
for determination of QTc interval. All available data
were evaluated according to original criteria (Table
1) and Schwartz criteria’ (Table 2). Statistical anal-
ysis was done using SPSS 16.0.

RESULTS

Our study included total 379 children, that
were congenitally deaf ranging from severe to
profound sensorineural hearing loss bilaterally. Out of
total, 201 (53.0%) were male and 178 (46.9%) were
female. All children were divided in different age
groups as shown in figure 1 with mean age of 11 +
3.76 years (range 4 to 18 years).

In our study, out of 379, 84 (22.1%) were
diagnosed to have long QTc interval, and of them
53 (63.0%) were male and 31 (36.9%) were female.
QTc intervals were found to be between 290 ms and
590 ms, and heart rates between 62 and 120 bpm
(78.04+5.9 bpm). Thirty one (8.17%) out of 379 had
definite diagnostic criteria for LQTS according to
Schwartz criteria and 17 (54.8%) of them were male
and 14 (45.2%) were female.

Table 3 shows cross tabulation of gender and age.

Table 1: Original criteria*

Prolonged QT interval (QTc>440ms)
M-ajoF Stress induced syncope
Criteria
Family members with LQTS
Congenital deafness
Minor Episodes of T wave alternans
Criteria Slow heart rate
Abnormal ventricular repolarization

*The diagnosis of LQTS is made in the presence of two major criteria or one major and two minor criteria.
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Table 2: Schwartz criteria’

ECG FINDINGS
Qtc >470 ms 3
460-470 ms 2
450 ms 1
Torsade de points 2
T wave alternans 1
Notched T wave in 3 leads 1
Low heart rate for age 0.5
CLINICAL HISTORY
Syncope with stress 2
Without stress 1
Congenital deafness 0.5
FAMILY HISTORY
Family members with definite LQTS 1
Un explained sudden cardiac death 0.5
SCORING
<1 = low probability of LQTS
2-3 = intermediate probability of LQTS
> 4= definite probability of LQTS

Figure 1: Frequency of children in different age groups

O17-4 yrs
05-8 yrs
B9-12 yrs
W/3-16 yrs

W/7-18 yrs

Table 3: Cross tabulation of age and gender

Age (years) Gender Total
Male Female
1-4 03 0 03
5-8 44 30 74
9-12 74 63 137
13-16 51 38 89
17-18 29 47 76
Total 201 178 379
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Table 4: Qtc interval frequencies among deaf children

QTc interval Frequency Percent
less than 0.44 295 77.8
between 0.44 - 0.47 59 15.6
more than 0.47 25 6.6
Total 379 100.0

Table 5: Evaluation of children with LQTS

: 7 3 : : 3

i et Frequenc.y of chlldr.en with | % of children leth particular
particular finding finding

Ck.uld.ren Fulfilling Schwartz 31 36.9

criteria

Syncope attack 5 5.95

Sudden death of father b/t

age 35-45 2 2.38

Ventricular septal defect 1 1.19

Our study shows random prevalence of JLNS
among different age groups. Electrocardiogram of
all 264 children (age range 4-18 years) were record-
ed and found out that there was no abnormal ECG
finding, characteristic of the syndrome, such as T
wave configuration changes, Bundle branch blocks
or arrhythmias were not found in any of the patients.

QTc interval longer than 440 ms were found in
84 of the 379 patients (22.1%) detail of which is
shown in table 4.

History of cousin marriage was present in all the
31 patients in the sample population fulfilling the
definitive diagnostic criteria for JLNS. ECGs of the
immediate relatives revealed that brothers of 5 chil-
dren and sisters of 6 children had long QT intervals
on ECG. Only two among them fulfilled the diag-
nostic criteria. Sixty nine children out of 379 had
family history of congenital deafness.

Further analysis of these 84 children with QTc in-
terval > 440 showed following details in the table 5.

DISCUSSION

In our study we found 31 cases (8.17%) out of to-
tal 379, definitely have LQTS according to Schwartz
criteria'’. All children with a prolonged QT inter-
val do not have the LQTS and therefore are not at
risk for sudden death, however it is very difficult
to predict which of them have this syndrome and
will experience sudden cardiac death. In a study of
3,015 LQTS children, the cumulative probability of
a first life threatening cardiac event from age 1 to
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12 years was 5% in boys compared with only 1%
among girls'' whereas in the age range of 12 to 20
years, Hobbs et al'’ showed that there is no signifi-
cant gender difference. Hearing loss in JLNS may be
treated successfully with cochlear implantation (CI),
an intervention that does not interfere with bipolar
pacemakers. To date, the cumulative published ex-
perience includes approximately 20 individuals with
JLNS who have received cochlear implantation’.

A study conducted in 1976 showed that the
patients suffering from this disorder are apparent-
ly healthy and asymptomatic except for episodes
which may include either : (a) transient episodes
of palpitations, numbness, or angina type of chest
pain without loss of consciousness; (b) sudden loss
of consciousness usually associated with exertion
or emotional stress; or (c) sudden death”. In our
study, Five of the patients with JLNS had non-stress
induced syncope attacks. The clinical diagnosis of
JLNS is definitively established in individuals with
all of the following as shown in a study: (a) Congen-
ital sensorineural deafness; (b) Long QT interval, of-
ten manifest as syncope, most often elicited by emo-
tion or exercise; (c) Presence of two disease-causing
mutations in either KCNQI1 or KCNE1",

However, some carriers of a KCNQ1 or KCNEI
mutation have signs and symptoms affecting the
heart, but their hearing is usually normal”. While ac-
cording to another study, some patients with Jervell
and Lange-Nielsen Syndrome can have only hearing
defect and no cardiac abnormality'®. In our study,
all cases were congenitally deaf with only 22.1%
showing cardiac problems.
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Prevalence of JLNS varies, depending on the pop-
ulation group studied. In a study of 350 children
with congenital deafness in Turkey, one in 175 had
JLNS'" and the first study done in Pakistan previ-
ously showed the incidence to be 24.6% in a sample
of 114 congenitally deaf children'. This syndrome is
more common in cultures in which consanguineous
marriages are common. Most of the children attend-
ing the school of our study were of consanguine-
ous marriage. As JLNS is an autosomal recessive
disease, the accumulation of genetic mutations in
inter-family marriages is understandable. In another
study family history for deafness was positive in 59
(50.8 %) patients out of a sample of 116, and con-
sanguineous marriage was present in parents of 50
children (43.1 %) in the same sample. Qtc interval
was prolonged in 7.7% of the sample population'.
One study reviewed 46 patients presenting between
the years 1957 and 1991and found that 17 of these
46 patients (37%) had consanguineous parents™
comparable to our study where all the children were
of the parents with cousin marriage.

CONCLUSION

JLNS is a rare disorder with highly variable
spectrum of the disease. On the basis of our study,
we recommend to perform an ECG at least once
in every deaf child especially in our social setup
where there is a high prevalence of consanguineous
marriages. We hope to create awareness among the
health care professionals that handle special educa-
tion centers to this potentially fatal disease, so that
timely management can be started.
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