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A Case Study on Tetraphocomelia

Abstract

A newborn female presented with gross tetraphocomelia lacking features of an
associated syndrome or relevant family or birth history that would cause the
patient to be born with this anomaly. Tetraphocomelia is characterized by severe
symmetrical limb reduction in utero. Several syndromes are associated with this
finding: Robert’s syndrome, Thrombocytopenia with Absent Radius syndrome,
Grebe Syndrome, Waardenber syndrome, and Holt-Oram syndrome. Furthermore,
certain in utero exposures, such as thalidomide, alcohol and cocaine, are also
associated with similar musculoskeletal deformations. Due to the lack of associated
symptoms or significant history, our case did not fit into any specific syndrome and
appears to be the result of a sporadic, non-hereditary limb deficiency involving all
four limb buds. This unique presentation of a rare congenital anomaly was possibly
caused by amniotic bands or a vascular accident in utero, resulting in an isolated
occurrence during the critical period of limb development, between fourth and
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Introduction

Phocomelia and amelia are incredibly rare conditions, and very
little is currently known about the etiology of sporadic cases.
Isidore Geobbrey St-Hilaire first described phocomelia in 1838
as an almost complete deficiency of the long bones of a limb.
The term originates from “phoka” and “melos,” the Greek words
for “seal” and “limb,” respectively. Thus, phocomelia literally
means “seal limb” [1-8]. Amelia, on the other hand, refers to the
complete absence of a limb, which may occur in isolation or in
combination with multiple congenital malformations. Amelia is
an uncommon congenital malformation, with an incidence of
1.5 per 100,000 live births and 7.9 per 100,000 stillbirths [4];
phocomelia has a variance in its reported incidence between
0.6 per 100,000 live births to 4.2 per 100,000 live births [9]. We
report a case of a female baby with an isolated presentation of
amelia and phocomelia with no other associated anomalies.

Case

The mother of our patient was a 24 year old mother G2P1010
female who received adequate prenatal care. She took perinatal
vitamins during pregnancy, but no other medications, and denied
smoking, drinking alcohol, or use illicit drugs. She had history of
previous spontaneous abortion for unknown reasons. On her

24 week ultrasound (Figures 1 and 2), the growth anomaly and
oligohydramnios were detected with no change to her prenatal
care. She had no history of consanguinity, diabetes, or any other
chronic medical condition. No history of malformations was
present in either parent or their extended families. The baby
was delivered via C-section at 38 weeks and 6 days gestation.
During the delivery, the NICU team was in attendance, and NRP
guidelines were followed. The infant had Apgar scores of 3 and 9
at one and five minutes, respectively. Initial physical examination
of the infant revealed that the upper limbs were absent and the
lower limbs were malformed, causing direct admission to the
NICU.

Further examination was as follows: vital signs stable; high
arched palate, intact lip and palate, no ear deformities, no eye
deformities; RRR, soft murmur 2/6; no abdominal abnormalities;
normal female external genitalia; alert, active and crying,
primitive reflexes intact bilaterally. An echo showed a moderate
patent ductus arteriosus with a positive heart murmur, which
was confirmed with a color flow doppler. The doppler also
showed a small left to right shunt across the patent foramen
ovale site. There was no ventricular septal defect or coarctation
of the aorta present. The renal, cranial and abdominal ultrasound
were within normal limits. The skeletal exam revealed that both
upper limbs were absent with a dimple marking their site, the
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Week 24 ultrasound shows the left femur is
absent. A normal left tibia and a normal left fibula
are identified. The patient’s left foot also appears
to be normal. The right femur is hypoplastic, but
present. There appears to be lateral displacement
of the right femur relative to the right acetabulum.
The right tibia and fibula are absent. There is a
deformity about the right foot as well. There appear
to be only three metatarsal bones on the right side.
There are four phalanges about the right foot. The
phalanges appear hypoplastic. There appears to
be fusion of the soft tissues between the first and

K second phalanges of the right foot. /

Figure 1

K Figure 2 Week 24 ultrasound of left limb bud.

/

left leg was abnormally short with five normal appearing digits,
and the right leg was shortened with a three digit foot. Due to
the obvious congenital anomalies and cardiac murmur, further
workup was indicated: echo showed moderate PDA, abdominal
ultrasound and neuro sonogram were normal. Chromosomal
analysis revealed normal 46XX female phenotype.

After a short and largely unremarkable stay in the NICU, she was
dismissed on day of life 4. She was followed up multiple times in
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the high risk clinic and was eventually referred to an orthopedic
facility in Dallas for rehabilitation and group support. Parent-
physician conference successfully facilitated acceptance and
bonding between both the parents and their new baby.

Discussion

Amelia is an uncommon congenital malformation, with an
incidence of 1.5 per 100,000 live births and 7.9 per 100,000
stillbirths. Tetraphocomelia, however, has an even lesser
incidence and has scarce epidemiological studies [9]. This
specific case is unique in that it exemplifies an individual born
with tetraphocomelia but no other congenital anomalies
commonly found in related syndromes. The differential diagnosis
and predisposing factors are interesting points of conversation
because there are a multitude of errors during embryogenesis
that could bring about the tetraphocomelia.

During normal embryogenesis, a wide range of genes contribute
to the normal formation of the limbs. The genes most prominent
in development are the Wnt-7, Shh, and the FGF gene. Wnt-7
gene regulates the development of the ventral-dorsal axis of
the limbs. The ventral-dorsal axis determines the anterior and
posterior surfaces of the upper and lower limbs. In contrast,
the Shh will deal with the anterior-posterior axis which will
position the toes and fingers accordingly. Lastly, the FGF gene
will promote distal limb growth or elongation of the limb from
the body. Any error in these genes can cause shorter limbs (FGF
disfunction), inappropriate location of fingers or toes (Shh), or
the loss of anterior and posterior surfaces of the limbs (Wnt-7)
[10,11]. On a biological level, the down regulation of these genes
appears to disrupt the formation of immature blood vessels,
resulting in the inability for limb growth and development [11].
Research has shown that a dose of Thalidomide as small as 50
mg between days 20 and 36 post fertilization can bring about
adverse side effects in 50% of individuals. Thalidomide taken
before day 20 post fertilization causes miscarriage, and exposure
after day 36 has not shown to cause any defects [11]. Exposure to
Thalidomide between days 20-24 causes ear and eye anomalies,
exposure between days 24-31 causes upper limb anomalies and
exposure between days 27-33 causes lower limb anomalies.
While the exact pathogenesis of the limb disturbance witnessed
in tetraphocomelia is not fully understood, the above explained
mechanisms are most commonly accepted as sources for the
variance from normal embryonal development.

Besides embryological errors, there are a multitude of
syndromes that have phocomelia or tetraphocomelia as a
symptom or association. Those syndromes include Roberts
syndrome, Femur-fibular-ulnar syndrome, Thrombocytopenia-
absent radial syndrome (TAR syndrome), Okihiro Syndrome and
Holt-Oram syndrome. Both Okihiro and Holt-Oram Syndrome
present similar to Tetraphocomelia, but they have known genetic
mutations in SALL4 and TBXS5 respectively [12]. The constellation
of symptoms seen with Roberts syndrome include symmetrical
tetraphocomelia, cleft lip, cleft palate, microcephaly and
coloboma of the eye and is known to be caused in a mutation
to ESCO2 gene (Establishment of Sister Chromatid Cohesion 2
[13]. Another syndrome is Femur-fibula-ulna syndrome, which
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presents with absence of the proximal part of the femur and is
associated with fibular ray defect, ulnar ray abnormalities and
unilateral limb anomalies. Thrombocytopenia-absent radial
syndrome is associated with thrombocytopenia with bilateral
radial aplasia [14]. Holt-Oram syndrome is seen with cardiac
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