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ABSTRACT

Introduction: Primordial dwarfismisarare class of geneticdisorders, characterized by intrauterine
growth retardation, short stature at birth and growth deficiency that persist throughout life.
This disorder is caused by various mechanisms such as chromosomal abnormalities, molecular
changes and mutation of genes that result in developmental defects, facial dysmorphism and
skeletal abnormalities in fetus. Primordial dwarfism includes 5 specific subtypes that their
descriptions vary from one type to another. This study aimed to report 7 cases of primordial
dwarfism as the first case series study and literature review of this disorder in Iran.

Case Presentations: This study presented primordial dwarfism patients and summarized clinical
findings of 7 cases who referred to Pediatric endocrine wards in Imam Reza Hospital, from June
2016 to September 2017. The cases suffered from severe growth retardation and clinical features
of this disorder that were not explained by other disorders. We also conducted a literature
review about primordial dwarfism on Google Scholar, Medline, and PubMed to compare our
results with other reports. Seven patients (5 females and 2 males) aged between 18 months and
12 years were identified, during the study. The most prevalent referring symptoms were growth
retardation, presenting in all cases. Other clinical signs and symptoms included intrauterine
growth retardation, low birth weight, specific clinical features such as microcephaly, narrow
face, high pitch voice, prominent nose, etc. Biochemical and imaging studies were performed to
rule out other diseases that can cause growth retardation. The diagnosis of primordial dwarfism
was made based o clinical presentation.

Conclusions: This review will provide an overview of the clinical aspects and different subtypes
of primordial dwarfism disorder and draw the attention of clinicians for diagnose and further
evaluations of this disorder.
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1. Introduction

rimordial Dwarfism (PD) is a group of disor-

ders with significant prenatal and postnatal

growth retardation and various clinical ab-

normalities that differ from one type to an-

other (1). PD is characterized by intrauterine
growth retardation, low birth weight, and Small (bones
and body organs) for Gestational Age (SGA). Female and
male patients are equally affected and look smaller in
size (weight and height) compared to normal individuals
(2). The main specific feature of PD that differentiates
it from other forms of dwarfism is reduced head size in
proportion to body, called “microcephalic primordial
dwarfism.” There is only 1 subtype of PD with normal
head size, called Russell-Silver Syndrome (RSS). Clinical
findings vary from one subtype to another. Molecular,
genetic and chromosomal changes can contribute in de-
velopment of PD (3).

PD is a rare heterogeneous condition and diagnostic
category including specific features in 5 major subtypes.
The main feature in all subtypes is prenatal and post-
natal growth retardation. Patients are very small for
their age and sex. They are diagnosed with Intrauterine
Growth Retardation (IUGR) and often have premature
delivery and low birth weight (SGA). Growth delay con-
tinues after birth (1).

Five subtypes in PD include Seckel syndrome, Majew-
ski Osteodysplastic Primordial Dwarfism (MOPD type I/
1), MOPD type Il, Meier-Gorlin syndrome and Russell-
Silver Syndrome (1). Russell-Silver syndrome is a specific
group of patients with normal head size; other types
have microcephaly (3). Seckel Syndrome (SS) is a rare
autosomal recessive disorder (4) and first defined by
Seckel in 1960. He described 2 case studies by himself
and 13 cases documented in the literature, over a 200-
year period, characterized by severe microcephaly, large
beaked nose, and mild to moderate mental retardation
and called it bird-headed dwarfism (5).

In 1982, Majewski et al. introduced the term os-
teodysplastic primordial dwarfism through literature
review. They classified it in 3 categories according to
growth and mental retardation, bony anomalies and
specific radiologic findings (6). Russell-Silver syndrome
was first reported by Russell and Silver in the 1950’s
and 1960’s. The characteristic features of Russell-Silver
syndrome are low birth weight, short stature, body
asymmetry and normal head size (1). Meier-Gorlin
syndrome (ear-patella-short stature syndrome) is an-
other type of PD that is an autosomal recessive dis-
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order. Meier et al. first described a case with micro-
gnathia, microtia, absent patellae and cryptorchidism
in 1959 (7). Further clinical diagnostic criteria of these
subtypes are presented in Table 1.

We presented 7 patients with different clinical presen-
tations of this disorder. All cases had growth retardation
from birth and other clinical features that helped us
to diagnose the disorder described below. The current
study aimed to present this disorder in Iran with its dif-
ferent types for the first time. Genetic samples were
not included in this study due to limitations in genetic
assays and the expenses of that, in our country. We
present these cases of primordial dwarfism and their
clinical features as the first time for clinicians and other
health care groups.

2. Case Presentation
2.1.Case 1l

An 18-month-old girl was the second born child of
non-consanguineous, healthy parents. She was born at
40 weeks of gestation. Pregnancy was complicated by
Intrauterine Growth Retardation (IUGR). Birth weight
was 1940 g, height was 42 cm and head circumference
was 31 cm, all below the third percentile. Physical ex-
amination revealed dysmorphic features, microcephaly,
narrow face, receding mandible, pointed nose, dental
alterations, microphthalmia (Figure 1a). Other findings
were developmental delay in speech and motor skills,
as well as strabismus and cataract in ophthalmologic
tests. Her older sister had normal physical appearance
and mental growth. A diagnosis of Seckel syndrome was
made based on these clinical findings.

2.2.Case 2

A 5-year-old girl who was the first born child of non-
consanguineous parents who was born at preterm
with gestational age of 35 weeks and IUGR delivery.
Her birth weight was 870 g, her head circumference
was 25 cm and birth height was 44 c¢cm, all under the
third percentile. Her latest weight was 10 kg (-6.2 SDS
[Standard Deviation Score]), with head circumference
of 36 cm and height of 92 ¢cm (-3.6 SDS). According to
the clinical findings, she had severe growth retarda-
tion, microcephaly, narrow face, receding mandible,
large eyes, dental anomalies and odonthia, bilateral
sensory neural hearing loss, flexion contracture of
hand finger and mild mental retardation. She was di-
agnosed with Seckel syndrome (Figure 1b).

Vakili R, et al. Primordial Dwarfism. J Pediatr Rev. 2019; 7(2):113-120.
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Table 1. Subtypes of primordial dwarfism and their corresponding clinical features

Primordial Dwarfism Subtypes

Clinical Features

Seckel Syndrome
MOPD type I/IlI

MOPD type Il
Russell-Silver syndrome

Meier-Gorlin syndrome

Severe microcephaly, narrow face, large beaked nose, receding mandible, micrognathia, low-set

ears, dental anomalies, clinodactyly

Microcephaly, bone dysplasia, dry skin, thinning of scalp hair and eyebrows, bone anomalies

Microcephaly, prominent nose and eyes and narrow face, microdontia or missing teeth, skeletal
anomalies, abnormal pigmentary changes, squeaky voice

Small triangular face, body asymmetry, micrognathia, normal head size, prominent forehead
(pseudo microcephaly), and dental anomalies

Microcephaly, bilateral small ears, hearing loss, absent or hypoplastic patellae, cryptorchidism,

hypogonadism

2.3.Case 3

An 8-year-old girl, the first born child of consanguine-
ous parents (first cousin parents) who had IUGR at birth
(birth weight 1900 g), and microcephaly. Growth delay
continued after birth. Physical examination revealed a
narrow and long midface, high-pitched voice, promi-
nent nose, large eyes, thick eyebrows and small ears.
There was feeding problem in infancy. She had the signs
of premature thelarche and pubarche at the age of 7
years and had mild mental retardation. She could not
walk until the age of 2.5 years. Skeletal imaging showed
permanent fusion of 2 wrist bones (Figure 1c and Figure
2a). She was diagnosed with MOPD Il syndrome based
on the clinical findings.

2.4.Cased

An 8-year-old girl was referred to our department
with severe growth retardation and microcephaly. She
weighed 13 kg (-5.99 SDS). Her height was 92 cm (-7.2
SDS) and her head circumference was 43 cm. Birth his-
tory revealed that she was born at preterm (28 weeks).
She was the second child of healthy parents (first cousin
parents). Her birth weight was 900 g, her length was
30 cm, and head circumference was 20 cm. Pregnancy
was complicated with bleeding, fetal decelerations, and
premature delivery. A clinical examination revealed di-
agnostic features of PD in MOPD subgroup such as mi-
crocephaly, prominent nose and eyes, hair thinning of
scalp hair and eyebrows, microdontia and missing teeth
or poor tooth roots.

She was suffering from abnormality in ophthalmologic
examination, high-pitched nasal voice, mild mental re-
tardation and poor sleep patterns. She had some skel-
etal abnormalities such as radial deviation of the fourth
and fifth hand fingers, and abnormal development of
the hip and dysplasia. She had limping that made her un-
dergo surgery and X-rays revealed avascular necrosis of
right femoral head (Figure 1e, Figure 1f and Figure 2b).
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Puberty signs occurred early at the age of 7. Lab tests de-
tected recently developed hematologic abnormalities in
her (anemia and thrombocytosis). These findings helped
us to diagnose MOPD Il based on clinical features of such
patients in other reports.

2.5.Case 5

A 12-year-old girl, second born child of consanguine-
ous healthy parents (first cousin parents). Her height
was 110 cm (-5.4 SDS), her weight was 16 kg (-7 SDS)
and her occipital frontal circumferences was 44 cm.
she had IUGR at birth with birth weight of 1680 g, birth
length of 42 cm and birth head circumference of 27 cm.
She exhibited microcephaly, thin hair, widely spaced
primary teeth, microdontia, prominent nose and eyes,
ophthalmologic disorders, delayed mental develop-
ment, truncal obesity and precocious puberty (Figure 1g
and Figure 1h). On the basis of these findings, she was
diagnosed with MOPD II.

2.6. Case 6

An 18-month-old boy, the second born child of non-
relative healthy parents, was IUGR at birth with birth
weight of 1580 g, height of 41 cm, and head circumfer-
ence of 35 cm. His growth delay continued after birth;
however, head circumference was below the normal
range. His latest weight was 5500 g (-8 SDS), his height
was 68 cm (-3.9 SDS), and his circumference was 46 cm.
Clinical findings revealed a large head compared to rest
of the body (pseudo macrocephaly), triangular small
face, small jaw, thin upper lip, prominent forehead,
low-set ears, bilateral mild hearing loss. X-ray imaging
detected lower limb asymmetry and diastasis symphysis
pubis (Figure 1d and Figure 2c). She also suffered from
lack of appetite, developmental delay in motor skills and
delayed bone age (9 months). Furthermore, he had in-
guinal hernia in infancy. These clinical features and nor-
mal head size can be signs of Russell-Silver syndrome.
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2.7.Case?7

A 3.5-year-old boy, the first child of healthy parents,
was born at 29 weeks of pregnancy. His birth weight was
680 g, height was 33 cm and head circumference was
25 cm. Growth was delayed after birth, except for head
size. His weight was 10 kg (-4.4 SDS) and height 80 cm
(-5.SDS) in 3.5 years old. Other clinical features included
triangular face, small chin, bossed forehead, low-set
ears and thin upper lip. He suffered from hypothyroid-
ism and bilateral renal stones that was under medica-
tion. These clinical appearances helped us to diagnose
him with Russell-Silver syndrome.

We reviewed 7 cases with clinical features of growth
insufficiency including prenatal and postnatal growth
delay and suspicious signs of primordial dwarfism. The
current investigation was the first case series of PD
cases in Iran. Therefore, we conducted a literature re-
view on primordial dwarfism through Google Scholar,
Medline, and PubMed data bases, to compare our re-
sults with previously reported cases. PD is a rare disor-
der with a spectrum of clinical conditions. Therefore,
we selected articles that could help us explain the clini-
cal symptoms and sings of PD.

(a) (b)

(e) ()

Figure 1. Clinical features of primordial dwarfism patients
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3. Discussion

We reported 7 patients with prenatal and postnatal
growth retardation and diagnostic clinical features of
primordial dwarfism. Our cases were either small for
their gestational age at birth, or premature. Their post-
natal growth rate was very slow. Our diagnosis of PD
was based on severe growth retardation at birth and
afterwards and special clinical features that helped us
classify them into subgroups of PD. Different laboratory
tests have been evaluated in all cases to differentiate
overlapping disorders with primordial dwarfism, such
as Fanconi anemia, Bloom syndrome, 3M syndrome,
and so on (1).

Laboratory tests included complete blood count, liver
and renal function tests, TSH and T4, serum insulin and
glucose, LH and FSH, growth hormone levels, and im-
munologic tests. The wrist X-rays were taken for esti-
mating bone age in all patients. Additional evaluation
were accomplished according to the primary diagnosis
of other centers, including abnormalities in abdominal
ultrasonography and brain MRI of the patients.

The cases are presented on the basis of specific clini-
cal appearance of PD. Reports from different countries

(®) (h)
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aand b. Seckel syndrome: Note microcephaly, narrow face and forehead, low-set ears, receding mandible and micrognathia; c, e, f, gand h.
MOPD I: note microcephaly, long midface, prominent nose and eyes, thick eyebrows;d. Russell-Silver syndrome: Note large head (pseudo
macrocephaly), triangular small face, prominent forehead, low-set ears, small jaw and thin upper lip

Vakili R, et al. Primordial Dwarfism. J Pediatr Rev. 2019; 7(2):113-120.
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Figure 2. X-ray features of patients
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(c)
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a. Hand X-ray of case 3: Note low bone density and fusion of two wrist bones; b. Pelvic X-ray of case 4: Note avascular necrosis of right
femoral head (AVN); c. Pelvic X-ray of case 6: Note bone diastasis and lower limb asymmetry

present these cases by different methods. Some studies
applied genetic and molecular analysis to confirm them.
However, we could not use genetic assays, because they
are not available everywhere in Iran. In detail, we pre-
sented 2 cases of Seckel syndrome, 3 cases of MOPD II
and 2 cases of RSS. Parents agreed to present their chil-
dren in our study. We studied 2 other cases whom their
parents did not agree to report their children, thus we
excluded them from the case presentation. Data sum-

mary of these 7 patients are listed in Table 2.
4. Review of Literature

We presented seven PD cases who were referred to
our center with prenatal and postnatal growth delay,
without any specific diseases. PD is an incurable group
of disorders caused by various mechanisms, present-
ing with growth deficiency, facial dysmorphism, and
brain anomalies, and results in very small body size,
over life (8). Growth delay continues after birth and
causes short stature. In addition, PD is a highly hetero-
geneous condition with different clinical features that
can be classified into 5 major subtypes including Seckel
syndrome, RSS, microcephalic osteodysplastic primordi-
al dwarfism types I/1ll and Il Meier-Gorlin syndrome (1).

Seckel Syndrome (SS) is characterized by severe micro-
cephaly, large beaked nose, mild to moderate mental re-
tardation and called it bird-headed dwarfism (5). Narrow
face, dental anomalies (9-10), receding mandible, micro-
gnathia, scoliosis, hip dislocation, delayed bone age, clin-
odactyly, low-set ear, sternal abnormalities and seizure
are other signs and symptoms (1, 11). Dislocation of eye
lens, hypopigmented macules and Morgagni hernia are
reported in rare cases (1). MODP types |, Ill are rare dis-

orders with autosomal recessive inheritance (12). The
characteristic features are growth retardation, bone
dysplasia, and central nervous anomalies (13), dry skin,
thinning of scalp hair and eyebrows (1).

Patients with MODP | may have microcephaly, apnea,
seizure, corpus callosum agenesis, short vertebra, bent
femur and hip displacement. The signs of other sub-
types of MOPD lll are intrauterine growth retardation,
clavicles and bone anomalies (1). Investigations found
evidence that MOPD | and Il are variations of one type
and should be classified together, despite their radio-
logic and physical differences (13). Majewski Osteodys-
plastic Primordial Dwarfism type Il (MOPD) is a distinct
disorder. This rare autosomal recessive condition is es-
timated to be the most common type of PD (14).

Patients are characterize by IUGR, very low birth
weight (less than 1500 g) high-pitched voice (squeaky
voice), prominent nose and eyes and narrow face, mi-
crodontia or missing teeth, skeletal anomalies such
as delayed bone age, thin bones, coxavara, small iliac
wings, flat acetabular angle, hip dislocation at birth,
short first metacarpals, carpal bones fusion (6), bor-
derline intellectual functioning or mild mental retarda-
tion, abnormal pigmentary changes (1, 14), problems
in 80% of infants, and truncal obesity that may acceler-
ate the puberty (15).

Another important feature of MOPD Il is the early on-
set of cerebrovascular diseases such as cerebral aneu-
rysm and occolusive arteriopathy (moyamoya disease)
(16). Hematologic abnormalities such as anemia, leu-
kocytosis and thrombocytosis may occur in affected pa-
tients (1, 15). The characteristic features of Russell-Sil-

Vakili R, et al. Primordial Dwarfism. J Pediatr Rev. 2019; 7(2):113-120.
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Table 2. Data summary of 7 cases with primordial dwarfism
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No. of Sex/ Birth ) ) Other Distinguishing Clinical
) Head Size Facial Features . )
Case Age Weight Features Diagnosis
Narrow face, receding
F/ 1940 g . mandible, pointed nose, . Seckel
1 15y (IUGR) Microcephaly dental alterations, mi- Strabismus and cataracts syndrome
crophthalmia
870g Narf°‘” lFie, TEEEI Bilateral sensory neural hearing
F/ . mandible, large eyes, low- X Seckel syn-
2 Preterm Microcephaly B loss, flexion contracture of
S5y set ears, dental anomalies, . drome
(35 wk) . fingers
odontia
Narrow and long midface
F/ 1900 g . prominent nose, large High-pitched voice, feeding
3 8y (IUGR) Microcephaly eyes, thick eyebrows, small problem MOoPDIl
ears
Prcfmm.ent. TS AT E7E) Avascular necrosis of right
hair thinning of scalp and .
F/ 900 g . > X femoral head ,anemia , throm-
4 Microcephaly eyebrows, microdontia and . . . MOPD I
8y (28 wk) S bocytopenia, radial deviation of
missing teeth and/or poor .
4th and 5th hand fingers
teeth roots
F/ 1680 g “\f/:fjr;;izr;acgéjtg;ir;qhaa:\? Delayed mental development,
5 12y (IUGR) Microcephaly teeth, microdontia, promi- truncal obesity, precocious MOPD II
puberty
nent nose and eyes
Triangular small face, Bilateral mild hearing loss,
6 M/ 1580 g Normal small jaw, thin upper lip, lower limb asymmetry and Russell-Silver
15y (IUGR) prominent forehead, low diastasis in symphysis pubis in syndrome
set ear, x-ray imaging
25cm Triangular face, small chin, . . .
7 M/3.5y 680 g Normal for bossed forehead, low-set Hypothyroidism, bilateral renal Russell-Silver
(29wk) stones syndrome

gestational age

ears, thin upper lip.

ver syndrome are low birth weight, short stature, body
asymmetry (17, 18), and normal head size (1). Other
diagnostic features are small triangular face, microgna-
thia, dental anomalies, prominent forehead that causes
pseudo microcephaly (19). Feeding difficulties such as
malnutrition, gastrointestinal reflux and vomiting are
frequent signs in infants and children with RSS (20).

Meier-Gorlin syndrome (ear-patella-short stature syn-
drome) is another type of PD that was first described in
1959, in which Meier et al. described a case with micro-
gnathia, microtia, absent patellae, and cryptorchidism
(7). The major diagnostic criteria of this syndrome in-
clude bilateral small ears, aplasia or hypoplasia of patel-
lae, and short stature with normal mentality (21). Other
clinical features include microcephaly, lower limb ar-
throgryposis, cryptorchidism, hypogonadism, deafness,
curved clavicle and deformed ribs (1, 19).

We reported 7 patients with severe progressing growth
deficiency from birth. The diagnosis was made based on
severe growth retardation, specific clinical findings and
ruling out other similar situations. Laboratory tests were
assessed in all cases to differentiate apparently similar
disorders with primordial dwarfism, such as Fanconi
anemia, Bloom syndrome, 3M syndrome, etc. (1, 18).

Journal of Pediatrics Review

In laboratory examination, one of the MOPD Il cases
showed anemia and thrombocytosis after 2 years fallow
up (case 4). However, other tests were normal in all pa-
tients. Chromosomal studies were normal in all cases.

Radiologic studies showed delayed bone age in all
patients. Other findings included thin bones and Avas-
cular Necrosis (AVN) of right head of femur (AVN type
3) in our case 4. AVN and hip instability may occur in
underlying disorders or growth hormone therapy in
PD patients. Another finding was carpal bones fusion,
shown in Figure 2. Brain imaging showed no evidence
for cerebrovascular diseases. Cerebrovascular diseases
occur in 32% of MOPD Il patients. Occlusive arteriopa-
thy can be clinically silent and occur in younger individu-
als (16). Different clinical findings in PD patients can be
due to mutations of various genes (3). Also, chromo-
somal studies have reported specific changes in differ-
ent subtypes of PD (1). Findings of molecular, genetic
and chromosomal changes can be useful to differentiate
PD subtypes from each other.

This may help in screening and prenatal diagnosis of
families in future. Management of PD patients is a prob-
lem when the objective is improvement of patient’s final
stature. There are no effective treatment available for

Vakili R, et al. Primordial Dwarfism. J Pediatr Rev. 2019; 7(2):113-120.



http://jpr.mazums.ac.ir/index.php?sid=1&slc_lang=en

Journal of Pediatrics Review

some aspects of primordial dwarfism. Growth studies
revealed that human Gowth Hormone (GH) therapy can
improve final height and result in a positive growth re-
sponse (22). Many investigations estimated the effect of
GH therapy on different types of PD. Most of these stud-
ies reported no improvement in final stature, following
GH therapy in MOPD type Il patients. There is no study
on MOPD types I/Ill (1). Birbaek et al. demonstrated
improvement in growth rate after GH therapy in Seckel
cases (1); however, it is not approved by other studies.
Also, Munnik et al. reported an increase in growth rate
following GH therapy in Meire—Gorlin syndrome (1).

RSS is an indication for GH therapy under the SGA reg-
istered license in the USA and European Medicine Agen-
cy. Clinical trials approved GH therapy for patients with
RSS (23). We have applied GH treatment in 2 of our cas-
es with RSS since 4 months ago. Both of them respond-
ed to GH therapy with an increase of 3-4 cm in height
(length for head z score improved from -5.7 to -4.8 in
case 6 and from -5 to -4.2 in case of 7), that showed ben-
efit in our patients. Studies revealed that GH treatment
can be effective for some subtypes of PD. However fur-
ther studies are required to appoint the indications of

GH therapy for primordial dwarfism patients.

This review and case presentation study aimed to
present an overview of clinical features of PD patients.
However, we could not confirm these findings with ge-
netic analysis. Therefore, further studies are required to
reveal molecular and chromosomal alterations, in order
to discuss overall characteristics of this disorder.
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