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ABSTRACT

Syndactyly is a common inherited and clinically heterogeneous
malformation which can be syndromic or non-syndromic. It also varies
phenotypically between the families. In this study, we present twins who
experienced bilateral syndactyly and underwent reconstruction using the
Gilbert method. These female twin toddlers were referred to Hazrat Fatemeh
Clinic of Hand Surgery in Tehran, Iran, in 2022 with bilateral syndactyly of
the middle and ring fingers. In both, fingers were fused along their entire
length. One of them underwent the separation of the middle finger and
ring finger of the right hand by the Jibert method, and the other underwent
surgery for the separation of her left hand at the age of one and a half. She
was presented with a contracture of the middle finger and third web space,
corrected with a Z-plasty of the middle finger and the V-M flap for the web
space.
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INTRODUCTION

The rate of congenital anomalies in twins was 405.8/10000 and is more
in monozygotic twins than dizygotic twins'. Syndactyly (i.e., fusion of
fingers, typically across tissues) is a common inherited and clinically
heterogeneous malformation. It can be syndromic, comprising more
than 300 different anomalies?, or non-syndromic, occurring as one
of nine non-syndromic forms’. It also varies phenotypically between
the families. A patient’s phenotype may be severe or mild, unilateral
or bilateral, symmetrical or asymmetrical, complete or incomplete,
cutaneous or bony. It may involve different bones, with phenotypic
variations between limbs®.

In this article, we present monozygotic twins who experienced bilateral
syndactyly of hand and underwent surgery.
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CASE PRESENTATION
Ethics approval and informed consent

Informed consent was obtained from the
patient’s father as the legal guardian, and ethical
considerations were duly observed.

Three-and-a-half-year-old monozygotic twin girls
toddlers were brought to Hazrat Fatemeh Clinic
of Hand Surgery in Tehran, Iran, in 2022 with
syndactyly of the middle and ring fingers on both
hands. The entire length of both fingers was fused
(Figure 1 A, B). Serial maternal ultrasonography
showed that the twins had normal growth, and no
other problems were detected. No maternal medical
history or exposure to teratogenic substances
during pregnancy was found. The mother had not
nutritional deficiencies like folic acid deficiency,
rubella infection, occupational and travel history or
underlying condition such as diabetes, smoking and
alcohol use. The mother had no problems during

Figure 1: A,B: Before operation of syndactyly.C,D: 7 years after operation. E: Radiologic imaging at 7 years after operation. F, G: Flap

delivery. Moreover, the younger sister of these twins
has no problems. This problem did not exist in the
patient’s mother or maternal family. Father of the
twins had bilateral syndactyly. He had bilateral hand
middle and ring finger syndactyly; his right hand
was operated on and separated at the age of eleven,
but his left syndactyly remained. This problem was
present in the patient’s paternal family. Of course,
only the male children in the father’s family have
had problems. The father’s maternal grandfather,
father’s uncle, and father’s cousin had syndactyly
fingers. No genetic testing was done for the father or
daughters. Family tree of disease is shown in figure
two (Figure 2).

No other anomalies were found. Physical
examination of the twins showed everything was
normal except the fingers. They brought them
to us when they were three and a half years old.
We presented the plans, potential complications,
and expected outcomes to the parents, and they
agreed to proceed with the operation for the twins.

design for syndactyly correction (Jilbert Method)
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Figure 2: Family tree of disease. The involved persons is shown with a red box

After obtaining informed consent, pediatric and
anesthesiologist consultations were conducted.
Each hand and patient exhibited different types of
syndactyly.

Right-hand middle and ring finger separation were
performed on one of them using the Jibert method
due to its angulation and deformity (Figures 1F, G).
The skin defect of the fingers was repaired with a
total thickness skin graft harvested from the right
groin. K-wire passed for both fingers.

The other twin sister underwent surgery for
syndactyly on her left hand at the age of one and
a half. This operation was complicated with a third
web space contracture corrected with Z-plasty of the
middle finger and V to M for web space. FTSG was
harvested from the left groin to cover the remaining
defect.

The dressing was changed five days after the
operation. Regular post-operation care and visits
were done, and plans were made for the other hand
of both patients. The patients were visited seven
years after the operation, and their radiology and
photography are shown in Figure 1C, D, E. During
this time, they had a third sister, who was healthy
and did not suffer from syndactyly.

DISCUSSION

Syndactyly is the most common congenital anomaly,
which involves the fusion of toes or fingers, ranging
from incomplete webbing of the skin of two digits
to the complete form where bones and nails are
fused. It has several degrees of severity and is twice
as common in males in the Caucasian population®>.
The third and fourth web spaces are more frequently
affected than the first and second *°.

Molecular genetic methods, such as DNA analysis,
can aid in diagnosing unclear medical conditions.
Although prenatal diagnosis of finger syndactyly
is possible through ultrasonography, it cannot be
performed for the toes®.

Differentiation and morphogenesis are time-
controlled processes. At this period, if any problem
occurs, it can cause congenital malformation®. In the
absence of apoptosis in the interdigital mesenchyme
between the seventh and eighth week of pregnancy,
the lack of differentiation in five consecutive
processes—fertilization, cleavage, implantation,
gastrulation, and organogenesis—occurs>>°>.

Two signal centers—the apical ectodermal ridge
(AER) and the zone of polarizing activity (ZPA)—
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control the position and structure of human limbs”?.
Syndactyly, a condition where fingers or toes are
fused, can occur sporadically or run in families, often
presenting as an autosomal dominant trait* °. This
condition can be caused by multiple factors, such as
exposure to teratogens during pregnancy (such as
diseases, drugs, or heavy metals, especially during
the first trimester) or genetic mutations” '°. Due
to the radiological findings’ impossible diagnosis
of syndactyly, it is recommended that a gene
screening panel be used during the prenatal period.
in non-syndromic syndactyly, GJA, HOXD,,, and
FGF,, genes are diagnostic choices. deregulation
of the LMBR,, LRP,, and HOX,, genes are seen in
syndromic and non-syndromic forms of syndactyly,
but ROR,, SOST, and GLI, are represented in
syndromic form"'.
There are different ways of categorizing syndactyly.
One classification includes:
o Complete syndactyly occurs when the involved
fingers are joined together.
+ Incomplete syndactyly is when only parts of the
finger sides are joined.
o Simple syndactyly happens when the skin and
flesh between fingers are joined together.
o Complex Syndactyly occurs when bones are
fused*2.
Winter and Tickle classification is based on the
pattern of mechanism for the community of people
during the development of limb bud secondary
modeling".
Stoll et al. classified non-syndromic syndactyly into
different types and documented those eight genes
are associated with it ',
Syndactyly or webbing can cause functional
problems and limitations in hand movements.
Surgery is usually recommended in such cases
within the first few years of life'’. If the thumb,
index, and ring fingers are involved, the surgery be
performed sooner, between six to 12 months, and
multiple-digit involvement should be addressed first.
Delayed correction of these deformities can result
in complications such as rotation and angulation.
Other potential surgery complications include web
creep, finger deviation, and complications from
other surgical procedures'®.
Surgery may be required urgently depending on
the patient’s age and the type of anomaly. In cases
where the ulnar or radial side of the fingers needs
to be released, surgeons should wait for at least six

months so as not to risk damaging the fingers".

It is recommended to perform surgery during the
preschool years to minimize the impact on their
psychological and social functions when interacting
with other children. Follow-up should continue
until skeletal maturity"’.

CONCLUSION

Syndactyly is a complex condition that can be
challenging to diagnose genetically. There are nine
identified types of syndactyly, each with its genetic
analysis. Due to the variability of the disease, it can
be challenging to make a genetic-based diagnosis,
such as carrier testing, and most diagnoses are made
after birth. More research is needed to determine
the causes and origins of syndromic or non-
syndromic syndactyly. Although our knowledge
of syndactyly is improving, treatment still depends
on age, functional issues, and severity of the
condition. It is crucial to advise expectant mothers
to avoid taking herbal and teratogenic medications
during pregnancy. Surgeons must take a proper
medical history and physical examination before
surgery. Performing surgery appropriately and
providing good follow-up care can prevent further
complications and deformities.
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