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Abstract
Objective: Pycnodysostosis is a rare autosomal recessive osteochondrodysplasia resulting from osteoclast
dysfunction. Growth hormone (GH) secretion impairment and low insulin growth factor 1 (IGF-I)
concentrations have been reported in these patients. The present study aims to describe GH effect on linear
growth of eight children with pycnodysostosis.
Methods: This study was conducted on 8 children suffering from pycnodysostosis. After evaluating systemic
diseases, adrenal insufficiency, and hypothyroidism, bone age, height standard deviation score (HtSDS), body
mass index (BMI), and some demographical characteristics were measured. To measure the serum GH, we
performed two clonidine tests in two different days with an interval of 24 hours. With initiation of the trial,
human GH was injected subcutaneously once a day 6 days a week for a period of 1.5 years. The patients were
followed up every 3 months to document their height and BMI until 6 months after the end of the treatment.
Findings: All of the patients had growth hormone deficiency. HtSDS at the first visit continued to decrease
during the 6 months before starting the treatment; however, HtSDS started to increase after beginning of GH
administration. This value again declined after discontinuing the GH. Overall, the mean of linear growth was
improved after GH administration in the patients.
Conclusion: The present clinical study revealed that GH administration had a positive impact on the linear
growth of the children suffering from pycnodysostosis.
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Introduction
Pycnodysostosis is a rare autosomal recessive
osteochondrodysplasia resulting from osteoclast
dysfunction[1,2]. The disease symptoms include
increased bone density, short stature, hypoplasia
of the mandible, an obtuse mandibular angle,
dysplasia of the skull bones with unossified
fontanels and separated cranial sutures, partial
aplasia of the terminal phalanges, stubby hands
and feet with dystrophic nails, spondylolysis of the
lumbar vertebrae, clavicular dysplasia, and
increased
tendency
towards
pathological

fractures[3-7]. Growth hormone (GH) secretion
impairment and low Insulin-like growth factor 1
(IGF-1) concentrations were also reported in these
patients[3]. In many other syndromes such as
Prader-Willi and skeletal dysplasia, there is defect
in growth hormone and IGF-1 axis which hasn’t
been declared yet so as growth hormone
deficiency in pycnodysotosis[8]. The prevalence of
pycnodysostosis has been reported to be
approximately 1.7 per million individuals with
equal sex distribution. Less than 200 patients have
been reported worldwide[9]. Mutations in the gene
identified for coding of cathepsin K, a lysosomal
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cysteine protease localized exclusively in
osteoclasts, were suggested to be responsible for
this disease[10].
Considering the extremely short stature as well
as other complications of these children in their
adulthood and limited investigations on the
treatment of this disorder, the present study aims
to describe GH level and effect of this hormone on
linear growth in eight children suffering from
pycnodysostosis.

Subjects and Methods
The present study was conducted on 8 children
with clinical and radiological features of
pycnodysostosis in the age range of 3-6 years at
Endocrinology Clinic, Shiraz, southern Iran, from
May 2010 to November 2012. Before any
interventions, all parents of the patients filled the
consent forms for participating in this study. In the
first visit, children with clinical and radiological
symptoms of pycnodysostosis were included in
this study and then all systemic diseases, adrenal
insufficiency, hypothyroidism, and also the
compliance of the patient’s family were evaluated
and in case of any dissatisfaction in this appraisal,
the patient was excluded from the study. Bone age
was determined as well (by using left wrist
radiography). Height standard deviation score
(HtSDS), body mass index (BMI), and some other
demographical characteristics of the patients were
measured since 6 months prior to any treatment
and continued during and after the end of the GH
treatment. After obtaining a basal blood sample, a

standard oral clonidine test (0.15 mg/m2) was
performed twice; in a way that serum samples
were obtained every 30 minutes for two hours in
order to measure the serum GH. With initiation of
the trial, human GH was injected subcutaneously
once a day 6 days a week for a period of 1.5 years
(50µg/kg/day). The patients were followed up for
3 months in order to document their height and
BMI until 6 months after the end of the treatment.
Besides musculoskeletal examination (like for
scoliosis), serum glucose, thyroid hormone and
cortisol level were attained in these follow ups in
order to assess complications of GH administration (every 6 months). IGF-1 was measured
every 6 months after beginning the treatment
which was in the normal range based on age and
sex and there was no need to adjust GH.
The data are expressed as mean ± standard
deviation. The charts are also expressed as
mean±standard deviation in each point. All the
statistical analyses were performed via SPSS®
statistical software. One-way ANOVA test was
used for comparison of the study group in
different courses of treatment. Besides, P-value
≤0.05 was considered as statistically significant.

Findings
Participants of this study were 8 children (4 girls
and 4 boys) in the age range of 3-6 years. All of the
subjects had GH deficiency and bone ages were
lower than the chronological age. According to
Table 1, the children's mean BMI at each visit had
increased in comparison to the previous visit

Table 1: Patients’ data before receiving growth hormone (GH) treatment, at first visit, and body mass index (BMI)
before, during, and after receiving GH treatment
Patient

sex

1
2
3
4
5
6
7
8
Mean
(SD)

f
m
f
m
f
m
f
m
-

Age
(year)
3.5
5.16
4
4.25
5.5
4.33
5.91
5.66
4.79
(0.88)

Bone
age
(year)
2
4.16
3
3.66
4.16
3
3.5
4
3.43
(0.74)

GH level
(µg/l)
7.5
8.5
9
7.3
6.5
8.6
5
8.8
7.65
(1.37)

8
7
8
8.5
9
7.3
6.9
6.5
7.65
(0.86)

BMI before GH
treatment
0 mo
6 mo
18.28
19.45
19.23
19.95
18.71
20.01
20.19
20.43
16.27
17.18
17.24
18.69
15.37
16.77
16.33
17.3
17.70
18.72
(1.66)
(1.45)

BMI during GH treatment
6 mo
19.74
20.91
19.02
21.83
17.82
19.18
17.19
18.14
19.22
(1.56)
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12 mo
19.94
20.07
19.72
22.17
19.13
20.4
17.45
19.29
19.77
(1.32)

18 mo
19.28
20.46
19.26
22.27
18.51
20.26
18.33
20.06
19.80
(1.26)

BMI 6 mo after
discontinuing
GH treatment
19.05
20.89
20.5
21.7
19.29
20.86
18.17
19.97
20.05
(1.16)
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Table 2: Descriptive data of Patients’ Height SD score before, during, and after discontinuing GH treatment
Patient

1
2
3
4
5
6
7
8
Mean
(SD)

HtSDS before GH treatment
1st visit
-5.45
-4.04
-4.57
-4.19
-4.05
-4.13
-3.15
-3.32
-4.11
(0.71)

3 mo
-5.53
-4.34
-4.60
-4.50
-4.11
-4.47
-3.26
-3.41
-4.27
(0.71)

6 mo
-5.63
-4.62
-4.92
-4.85
-4.15
-4.62
-3.65
-3.59
-4.50
(0.68)

HtSDS during GH treatment
3 mo
-5.55
-4.50
-4.62
-4.71
-4.11
-4.58
-3.50
-3.51
-4.38
(0.67)

6 mo
-5.50
-4.37
-4.57
-4.25
-4.07
-4.53
-3.20
-3.48
-4.24
(0.71)

9 mo
-5.50
-4.28
-4.51
-3.99
-3.99
-4.48
-3.13
-3.40
-4.16
(0.73)

12 mo
-5.31
-4.25
-4.31
-3.95
-3.88
-4.30
-3.03
-3.37
-4.05
(0.69)

15 mo
-5.01
-4.01
-4.22
-3.87
-3.69
-4.11
-3.06
-3.40
-3.92
(0.58)

HtSDS after discontinuing
treatment
18 mo
3 mo
6 mo
-4.96
-4.98
-5.01
-3.76
-3.91
-4.04
-4.15
-4.16
-4.28
-3.69
-3.89
-4.23
-3.62
-3.73
-3.87
-3.95
-3.98
-4
-3.02
-3.20
-3.24
-3.36
-3.41
-3.44
-3.81
-3.91
-4.01
(0.58)
(0.53)
(0.54)

SD: Standard Deviation; HtSDS; Height SD score; GH: growth hormone

during GH therapy and in most of the cases it was
decreased in the follow ups after discontinuing
GH. In addition, Table 2 shows that all the patients
had a HtSDS below -3.5 at the first visit which
continued to decrease during the 6 months before
starting the treatment; however, HtSDS started to
increase after beginning of GH administration.
This value again declined after discontinuing the
GH therapy. This fluctuation is shown in Fig. 1. The
mean value of growth was improved after GH
therapy in the patients, in both males and females
separately (Fig. 2).
It was demonstrated that height velocity of
patients during GH therapy was significantly
different in comparison to growth rate before and
after this time period.

Discussion
Pycnodysostosis is an inherited disorder of the
bone remodeling and dwarfism is one of its major
features[11]. This presentation is due to some
reasons, such as involvement of vertebrae, chronic
airway obstruction, hypoxemia, marked anemia,
chromosomal anomalies associated with the
disease, and malnutrition secondary to dental
disorders[3]. So far, no specific treatment has been
validated in pycnodysostosis except for
symptomatic therapy[9,12].
Up to now only a few studies have been
conducted on growth hormone level and effect of
growth hormone therapy on linear growth in the
children with pycnodysostosis. The prevalence of

Fig. 1: Curved line: Mean (SD) of the values in each visit; HtSDS starts to increase
after beginning of growth hormone (GH) treatment and decreases again after
stopping GH administration
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Fig. 2: Mean (±SD) of Growth rates (cm/month) in patients suffering from
Pycnodysostosis. “a” indicates significant difference between the growth rate during
growth hormone treatment versus before and after the treatment (P<0.001).

growth hormone deficiency in pycnodysostosis is
still unknown. In the present study which was
conducted on 8 children suffering from this
disease, all patients had growth hormone
deficiency after 2 provocative growth hormone
assay tests. In a case report, Darcan et al described
a patient with pycnodysostosis and growth
hormone deficiency in whom the growth rate
improved after growth hormone treatment[13].
Rothenbuhler et al demonstrated that GH therapy
developed growth noticeably in the children with
pycnodysostosis, reaching midparental height
instead of the short 140±10 cm height in
adulthood resulting from the disease[14]. In a study
performed by Soliman et al (1996), defective GH
secretion associated with hypoplasia of the
pituitary gland was detected in 4 of the 8 children
with pycnodysostosis[15] which was explained
later by increased intrasellar pressure due to the
increased bone volume and leading to the
pituitary hypoplasia and partial GH deficiency in
some of these patients[16]. Soliman et al (2001)
also showed that a lot of patients suffering from
pycnodysostosis had GH secretion impairment and
low IGF-I concentrations. Besides, they reported a
dramatically increased IGF-I secretion and
improvement of linear growth after GH therapy[3].
The present clinical study revealed that GH
administration had a positive impact on the linear
growth of the children suffering from
pycnodysostosis, which could be due to defective
GH secretion and low IGF-I concentrations in the
setting of this disease. However, there are a few
studies on pycnodysostosis which make this

disease still a concern for researchers and
clinicians.
Still, there is no effective therapy for this
disorder. Therefore, proposing agents affecting the
final height of these patients could affect their
future life and this study could be a step forward
in this scenario; nevertheless, other dosages, the
exact needed period of therapy, and also
complications are not investigated in this work;
therefore, this emphasizes the importance of
continuance of this thesis via future studies.

Conclusion
Outcome of the present study implies that GH
treatment is beneficial for linear growth of
patients
suffering
from
pycnodysostosis,
particularly since they showed GH deficiency;
however, the effect of this hormone on the final
height of the patients is not apparent and more
researches are needed to determine all aspects
and also complications of long term hormone
therapy in these patients and prevent the
progression of skeletal abnormalities and correct
the abnormal bone metabolism in these cases. As
this disease is so rare and all the children with
pycnodysostosis participating in this study were
suffering from growth hormone deficiency, it was
impossible to investigate the effect of this agent in
the patients with pycnodysotosis without GH
deficiency. Scarcity of the cases was also another
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limitation for this study and finding this amount of
the patients was so unlikely.
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