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Background: Prenatal ultrasonography for the detection of fetal structural anomaly is an important component of
antenatal care. During the assessment, proximal limb deformities are readily diagnosed. Distal limb, especially
digit, abnormalities, however, may be difficult to detect, particularly if the ultrasonography is performed in the
third trimester, and the deformity is unilateral and isolated.
Case: A 24-year-old primigravida booked for antenatal care with a general practitioner had threatened miscar-
riage at 12 weeks of gestation, and at 34 weeks was referred to an obstetrician for further care and delivery.
The growth ultrasonographic examination was normal but at 40 weeks of gestation she developed antepartum
haemorrhage of unknown origin. She had a caesarean delivery and a female babywith “rudimentary” left fingers
(“isolated symbrachydactyly”) was delivered. The parentswere counselled and they declined further assessment
of the baby by a hand surgeon and a clinical geneticist. At 3 years of age, the baby had normal development and
“is using her hand even without fingers,” according to the mother.
Conclusion: Collaborative goal-directed antenatal care that involves different categories of healthcare profes-
sionals, but particularly a certified sonologist who performs fetal anomaly ultrasonography, is essential for the
detection of congenital hand defects. Adequate counselling is essential for the satisfaction of the baby's family.
© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Congenital hand defects or differences range from subtle defect to
complete absence of the limb but the classification is controversial and
determined by dysmorphological concepts [1] with an option to further
describe sub-variants [2]. Hypodactyly is unilateral absence or rudimen-
tary bulbous finger(s) without a terminal ectodermal component [3].
This is different from symbrachydactyly, which is usually unilateral
and the rudimentary digit nubbin contains any of cartilage, bone and
nail plate [4]. However, symbrachydactyly is used as an umbrella term
that includes hypodactyly [4]. The classification of the International Fed-
eration of Societies for Surgery of the Hand (IFSSH), which is the most
popular [5], enlists symbrachydactyly [6] and not hypodactyly. Regard-
less, congenital hand deformities develop during the 4–8 weeks follow-
ing fertilization [7]. Symbrachydactyly results from defective axial
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differentiation or formation of the handplate and the limb in its entirety
[6,8]. The underlying aetiology is usually unknown but a popular hy-
pothesis as proposed by Bavinck and Weaver is dysgenesis of the sub-
clavian artery in what they termed subclavian artery supply
disruption sequence (SASDS) [9]. Symbrachydactyly is usually not a
component of a genetic abnormality [8] in the same way that many
cases of hypodactyly are idiopathic [3]. Symbrachydactyly was first de-
scribed by Alfred Poland in 1841, and he named the concurrent occur-
rence of symbrachydactyly and absent/hypoplastic pectoralis major
muscle ‘Poland syndrome’, [8] which is usually sporadic, although a
few familial cases have been reported [10]. Congenital upper limbdefor-
mity occurs in 5.25 per 10,000 live births while the subset
symbrachydactyly is rarer and complicate 0.6 live births per 10,000 [8].

Following childbirth, both the accoucheur and the family members
of the baby with congenital hand defect may be surprised and emo-
tional, particularly if the hand defectwas not detected or suspected pre-
natally. Hence prenatal detection of hand deformity is essential through
comprehensive antenatal care that includes a fetal anomaly ultrasonog-
raphy examination at 18–22 weeks of gestation. Unfortunately, in low-
and middle-income countries many pregnant women begin antenatal
care or get referred to a specialist obstetrician only in the third trimes-
ter. This makes it difficult to detect fetal anomalies, particularly hand
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and digit deformities, which are visualized with prenatal ultrasonogra-
phy in only 20–30% and 4–19% of cases respectively [11]. The failure
in detectionmay arise because distal limbdeformities are difficult to de-
tect, particularly in the third trimester, because of fetal attitude (such as
the difficulty in visualizing the hand positioned at the back of the trunk)
and normal decreases in amniotic fluid volume that occur with increas-
ing gestational age. It is not surprising that the International Society of
Ultrasound in Obstetrics and Gynaecology (ISUOG) does not recom-
mend finger counting as a component of routine mid-trimester fetal
anomaly ultrasonography [12].

Here, we report a case of symbrachydactyly whichwas diagnosed at
birth subsequent to no fetal anomaly screening in the antenatal period
in a primigravida. This is an example of problems encountered in low-
and middle-income countries where second-trimester fetal anomaly
scans are not part of routine care. We discuss how to improve the pre-
natal detection of congenital hand differences through collaborative
goal-directed antenatal care that involves different cadres of healthcare
professionals, but particularly the feto-maternal medicine specialist.
The key elements of the initial management of the condition are also
discussed.
2. Case Description

A 24-year-old primigravida booked for antenatal care with a general
practitioner. She had threatened miscarriage at 12 weeks of gestation.
At 34 gestational weeks she was referred to a specialist obstetrician
for further care because the same general practitioner did not conduct
delivery. The patient had not been exposed to chemicals, nor did she
have a family history of congenital anomaly. She was HIV negative,
blood group A positive, rapid plasma reagin non-reactive, HBsAg nega-
tive and had a rubella IgG of 18.5 IU/L.

At 40weeks of gestation she developed antepartumhaemorrhage of
unknown origin and had an uneventful caesarean delivery. Shewas de-
livered of a female baby with Apgar scores of 8 and 9 at 1 and 5 min re-
spectively, and birth weight of 3470 g. Immediately after delivery,
physical examination of the baby showed a left hand with “rudimen-
tary” fingers with no nail plate (Fig. 1). The parents of the baby were
counselled. X-ray of the baby's left hand showed absent carpal bones
(which may ossify later), hypoplastic metacarpal bones and no bony
component in the “rudimentary” fingers (Fig. 1). The clinical features
were consistentwith a diagnosis of isolated symbrachydactyly. The pae-
diatrician, clinical psychologist and orthopaedic surgeon reviewed the
baby and counselled the family. In the first week postpartum, the par-
ents did not want the hand abnormality to be assessed further. During
follow-up counselling, however, the parents did want further assess-
ment of the hand abnormality, and they were referred to a clinical ge-
neticist and a hand surgeon. Subsequently, they did not go for the
Fig. 1. Symbrachydactyly (a) and X-
further assessment because of their personal conviction that the baby
was healthy and needed no additional review. Three years later, the
child had normal development and the parents were happy that she
“is using her hand even without fingers,” according to the mother.
3. Discussion

The commonest type of congenital birth defect in Africa is musculo-
skeletal abnormality [13] and this includes limb defects such as
symbrachydactyly. Again, symbrachydactyly may be a part of Poland
syndrome, which in a few cases may be familial. Other syndromes that
may be associated with symbrachydactyly are Moebius, Adams-Oliver,
amniotic band disruption, del 22q11.2 and Turner (45,X) [10]. Addition-
ally, a congenital defect such as Apert syndrome which manifests as
syndactyly, acrocephaly and mutation on fibroblast growth factor re-
ceptor −2 (FGFR2) is a differential diagnosis of symbrachydactyly [4].
Therefore, fetal anomaly screening is essential for early detection and
management. Invasive testing such as amniocentesis offers the oppor-
tunity to diagnose associated syndromes and exclude differential diag-
nosis of symbrachydactyly that has genetic abnormality as a
component. Fig. 2 is a flow diagram illustrating collaborative antenatal
care to detect fetal anomaly and the initial postpartum management
of congenital hand deformity. To improve prenatal detection of congen-
ital hand defects, a high-resolution ultrasound machine with the set-
tings adjusted for optimal image should be used. On ultrasonography
at 11 to 13 weeks 6 days of gestation the bony segments of the 4
limbs and well-aligned hands and feet should be identified [14]. At
18–22 weeks, ultrasonography can identify the fetal trunk and locate
the humerus and subsequently systematically identify the elbow, ulna
and radius, the wrist and the hand [15]. The normal reflex is for the
fetus to close and open his/her hands and this makes it challenging to
detect hand defects. During the ultrasonography, it should be noted if
the fingers are overlapping when the baby clinches his/her hand. Addi-
tionally, 3 phalanxes in each finger should be seen with the hand
outstretched. Notably, absence of other fetal anomaly makes it difficult
to suspect congenital hand defect. This was the situation in the case re-
ported. In the third trimester, the fetus is grown and the structures are
poorly visualized, particularly with normal decreases in the volume of
amniotic fluid, which contribute to poor acoustic window.

When selective versus routine ultrasonography in early pregnancy
(≤24weeks) are compared [16], the authors prefer the latter. This is be-
cause it affords the opportunity of early detection of major fetal anom-
alies [16], risk categorization and referral of high-risk pregnancies to
an appropriate facility/clinician. Undoubtedly, antenatal care improves
pregnancy outcomes [17] but to ensure that ultrasonography at
18–22 weeks is performed with a high detection rate for fetal anomaly,
collaborative goal-directed antenatal care is required. This involves
ray (b) of the left hand at birth.



Pregnant women commence antenatal care (ANC) at ≤10 gesta�onal weeks.

11 – 13+6 weeks fetal scan (by cer�fied sonologist) and chromosomal anomaly screening.

Low risk of fetal anomaly. Intermediate or high-risk for fetal anomaly.

ANC by specialist obstetrician in high-risk clinic.

Second trimester fetal anomaly screening ± invasive tes�ng.

ANC in low-risk clinic by midwife, 
general prac��oner, etc.

Confirmed severe/lethal 
anomaly. 

Offer pregnancy termina�on.

18 – 22 weeks scan by a cer�fied sonologist (and 
this should be performed by feto-maternal 
medicine subspecialist in pa�ents already at high 
or intermediate risk of fetal anomaly) ± invasive 
tes�ng such as amniocentesis.

High-risk for or confirmed fetal anomaly.

Confirmed severe/lethal 
anomaly.

ANC by specialist obstetrician in high-risk clinic.

Low-risk for fetal anomaly.

ANC in low-risk clinic by 
midwife, general 
prac��oner, etc.

Assess newborn at birth.

No abnormality.Hand deformity diagnosed.

Mul�disciplinary team management involving obstetrician, 
paediatrician, hand surgeon, gene�cist, psychologist and 
occupa�onal therapist.

Fig. 2. Collaborative antenatal care to detect fetal anomaly and the initial management of congenital hand deformity.
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re-engineering of purposeful well-timed referral of patients among dif-
ferent categories of healthcare professionals. The absence of one-stop
antenatal care clinic in many settings makes this model valuable.
Goal-directed antenatal care has a high yield for each clinic visit and is
preferable to a traditional antenatal care schedule [18]. Understandably,
clinicians managing pregnant women should acquire the skills to assess
fetal morphologywith ultrasonography. In the real world, it is challeng-
ing for all clinicians (including general practitioners) managing preg-
nancy to acquire and maintain all the skills to perform fetal anomaly
scans. The following measures are therefore necessary as part of effi-
cient antenatal care: (i) each pregnant woman should be sent for fetal
structural anomaly scan at 18–22 weeks of gestation; (ii) promote and
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increase the number of training posts in feto-maternal medicine to im-
prove the number of the subspecialists available to provide fetal medi-
cine services; (iii) address the issue of increasing costs of medical
indemnity, which have sky-rocketed in a country such as South Africa,
which makes it scary for many doctors to undertake ultrasonography
assessment of the fetus; (iv) medical practitioners who manage preg-
nant women who do not have access to a feto-maternal medicine spe-
cialist should refer them to an accredited sonographer who can
perform structural anomaly ultrasound, and thefindings of the sonogra-
pher should complement those of the generalist clinician / obstetrician;
(v) patients who have an abnormality or who are difficult to assess
should be referred directly to a feto-maternal medicine unit. The prac-
tice of allowing an accredited sonographer to perform fetal anomaly ul-
trasonography is already in existence but needs to be strengthened.
While this alternative arrangement may be acceptable, feto-maternal
medicine specialists are the best group of clinicians to perform fetal
structural anomaly sonography but they are scarce and expensive, par-
ticularly in low- and middle-income countries.

Antenatal monitoring, delivery and neonatal care as well as the
prognosis of identified anomalies deserve consideration when manag-
ing congenital musculoskeletal deformity [19]. The parents of a baby
who has a congenital anomaly such as symbrachydactyly should be
counselled and offered the opportunity for further assessment of the ab-
normality to improve their participation in care and acceptance of the
outcomes. Amultidisciplinary team care is essential and should involve:
a geneticist to offer pre- and post-test genetic counselling in the antena-
tal and postnatal periods, depending on when the diagnosis is made; a
neonatologist to assess the neonate and exclude other anomalies; a
hand or other dedicated surgeon to offer and plan surgical reconstruc-
tion; a psychologist to offer psychological support; and an occupational
therapist to provide measures to improve hand dexterity. Of note, the
unilateral nature of symbrachydactyly influences many parents to
delay surgical reconstruction until manifestation of functional deficit
in the use of the hands [8]. In the case presented, the baby's parents de-
clined assessment by a geneticist and a hand surgeon, andwere satisfied
with the management.

4. Conclusion

Congenital distal limb defects are difficult to detect. Collaborative
goal-directed antenatal care involving a sonologist certified to perform
fetal anomaly ultrasonography will improve the detection of deformi-
ties. Effective counselling must be provided to the affected family and
they should be offered further expert management.
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