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Postaxial or ulnar polydactyly is the most common form of polydactyly that may present with the
duplication of soft-tissue structures only or with additional bony involvement. Surgical excision is the
only viable treatment option for postaxial polydactyly with bony involvement, and psychological or
cosmetic reasons are the main rationale for treatment. Ellis-van Creveld syndrome (EVC) is a rare
congenital disorder characterized by chondral and ectodermal dysplasia, particularly postaxial poly-
dactyly. The exact prevalence of EVC is unknown, and fewer than 300 cases have been reported. We
present a case of a 2-year-old Hispanic female with EVC who presented with bilateral postaxial poly-
dactyly and complete duplication of the metacarpal and phalanges. We describe the presentation and
treatment of this patient, who ultimately underwent staged resection of the duplicated digits with
reconstruction of the abductor muscle.
Copyright © 2023, THE AUTHORS. Published by Elsevier Inc. on behalf of The American Society for Surgery of the Hand.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Polydactyly is a congenital hand or foot deformity involving the
development of additional digits.1,2 Polydactyly can vary in
appearance of the additional digit from simple cutaneous ap-
pendages to complex bony involvement and can be classified as
preaxial, central, or postaxial. Postaxial or ulnar polydactyly is the
most common, affecting 4 in 10,000 live births per year, and has
been reported to be genetic, sporadic, or syndromic.2 Treatment for
postaxial polydactyly with soft-tissue duplication has historically
been suture ligation postnatally or surgical excision.1,3 Surgical
excision is the only viable treatment option for polydactyly with
bony involvement.1,4 Since ulnar polydactyly is rarely associated
with functional disabilities, psychological and cosmetic reasons are
the main rationale for surgical treatment.1

Ellis-van Creveld syndrome (EVC) is a rare congenital disorder
characterized by chondral and ectodermal dysplasia, particularly
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postaxial polydactyly.5,6 Children with EVC exhibit a complex va-
riety of comorbidities including cardiac defects, growth retardation,
narrow thorax, and dysplasia of the teeth and fingernails.
Approximately half of the patients with EVC do not live beyond
childhood primarily due to cardiac abnormalities. The exact prev-
alence of EVC is unknown, and fewer than 300 cases have been
reported.6,7 We introduce a case of a 2-year-old Hispanic female
with EVC who presented with bilateral postaxial polydactyly and
complete duplication of the metacarpal and phalanges. We
describe the presentation and treatment of this patient, who ulti-
mately underwent staged resection of the duplicated digits with
reconstruction of the abductor muscle. Written informed consent
was obtained from the patient’s legal guardian regarding the
publishing of this report and associated figure images.
Case Report

A 2-year-old Hispanic female with EVC was brought to our clinic
by her mother with concerns about duplicated digits of the pa-
tient’s bilateral hands (Fig. 1). The patient’s comorbidities included
atrioventricular septal defect, hypoplastic aortic arch,
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Figure 1. Preoperative clinical images of the A dorsal surface and B volar surface of bilateral hands demonstrating postaxial polydactyly bilaterally.

Figure 2. Preoperative posteroanterior radiographs bilateral hands demonstrating complex polydactyly with a complete duplication of the 6th metacarpal and the proximal,
middle, and distal phalanges. There is an incidental finding of capitohamate coalition.

Figure 3. Intraoperative image of the left hand demonstrating resection of the 6th
metacarpal at the level of the mid-shaft.

Figure 4. Intraoperative fluoroscopic image of left hand demonstrating successful
resection of the 6th metacarpal at the level of the mid-shaft.
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supraventricular tachycardia, chronic respiratory failure, and skel-
etal abnormalities including bilateral symmetric sixth digit dupli-
cation consistent with bilateral postaxial polydactyly. Radiographs
at the time of her initial visit demonstrated complex polydactyly
with a complete duplication of the sixth metacarpal and the
proximal, middle, and distal phalanges (Fig. 2). Examination
demonstrated full digital range of motion, strength, and sensation
at the duplicated digits bilaterally. However, the patient’s mother
was concerned about potential injury as the duplicated digits often
caught onto objects in the house and potential psychological effects
as the patient grew. After the discussion of the risks and benefits of
operative versus nonoperative treatment, the family elected to
proceed with surgery. Excision was planned in a staged fashion
with the right hand addressed first, followed by the left hand 5
months later to minimize complications associated with prolonged
anesthesia.

The arm was exsanguinated, and the tourniquet was inflated to
150 mm Hg. An incision was made on the dorsal side extending
from the area of the base of the duplicated metacarpal up to the
web space. Tenotomy of the duplicated extensor tendon was per-
formed in zone 6 at themid-metacarpal shaft. Attentionwas turned
to the volar aspect of the hand where the wedge resection was



Figure 5. Postoperative clinical photos of the A dorsal surface and B volar surface of the right hand showing a well-healed incision and acceptable digit alignment without
complications.
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carried out with an incision down to the metacarpal. Tenotomy of
the superficial and deep flexor tendons was then performed. The
abductor musculature to the sixth metacarpal was dissected free as
well as the digital neurovascular bundles and were transected. The
collapsible portion of the metacarpal was excised with an oscil-
lating saw, and the distal portion of the excised digit was removed
(Fig. 3). The abductor muscle was sutured to the periosteum of the
fifth metacarpal. Intraoperative radiographs demonstrated suc-
cessful amputation of the duplicated ulnar digit without retained
bony fragments (Fig. 4). The incision was closed with absorbable
sutures, and the patient was placed in a well-padded ulnar gutter
splint to be worn until her initial postoperative clinic visit.

The patient was seen weekly after surgery for the first 2 weeks
and then again at 4weeks. The splint was discontinued 1week after
surgery, and a soft dressing was applied allowing a gentle range of
motion as tolerated. At 4 weeks, the patient had full sensation and
range of motion and demonstrated excellent dexterity appropriate
to her age. The incision healed appropriately without complications
(Fig. 5). The left hand was addressed 5 months later after ample
recovery of the patient’s right hand. The postoperative course was
similar to her right hand without complications.
Discussion

Polydactyly is one of the most common congenital hand abnor-
malities with awide array of radial, central, or ulnar involvement. The
African form of postaxial polydactyly is more common with a re-
ported incidence of 1 in 150e300 live births and is more likely to
occur bilaterally in a familial inheritance pattern. The Caucasian form
is less commonwith an incidence of 1 in 1,500e3,000 live births, and
most of these cases are unilateral and sporadic.1 Temtamy and
McKusick classified postaxial polydactyly as type A consisting of a
duplicated digit with well-defined metacarpal articulation and bony
connection to the hand. In contrast, type B consists of a poorly formed
rudimentary tag on a pedunculated digit without any duplication of
osseous structures.8 Postaxial polydactyly can be further classified by
the Stelling and Turek classification system. Type I includes the
duplication of soft tissues only which are often removed by suture
ligation or surgical excision depending on the surgeon’s preference.3,4

Surgical excision is necessary for treating types II and III, including the
duplication of osseous structures with type III exhibiting a complete
duplication of the ray and a separate metacarpal.4 Given the potential
for social esteem and societal issues and possible injury by catching on
objects and clothes as the patient matures, the family was offered
surgical excision which was accepted.

There has been debate in recent literature on whether suture
ligation or surgical excision is optimal for Stelling type I duplicated
soft tissue prominences. Although suture ligation has been
considered more convenient and cost effective, previous literature
reports an increased risk of an unaesthetic amputation stump in
addition to painful neuroma formation.1 Watson and Hennrikus
performed suture ligation postnatally and reported parent satis-
faction in cosmesis in all cases despite residual bumps occurring in
43% of the ligated digits.3,9 Singer et al1 recommended surgical
excision for all forms of postaxial polydactyly after demonstrating a
10% residual remnant rate with good postoperative outcomes.3 In
contrast to the differing opinions on treatment for type I poly-
dactyly, the only treatment option for types II and III is surgical
excision. Depending on the extent of osseous duplication of digit,
previously described techniques involve corrective osteotomy, lig-
ament, soft tissue reconstruction, and articular contouring.1,4

Although previous studies have been heterogeneous in regard to
polydactyly type, surgical excision of types II and III have demon-
strated satisfactory results.1 The patient in our case had an un-
eventful recovery with full sensation, range of motion, strength,
and dexterity of both hands. There were no complications.

Currently, no gold standard exists regarding the optimal age of
patients undergoing surgical excision and reconstruction. Most
authors recommend an age of 12 months because patients at this
age have a lower risk of complications with general anesthesia, a
deficient functional pinch, and have not developed concerns with
their self-image.4 Patients with polydactyly due to a syndrome
should be optimized before their elective hand surgery as was
performed with our patient with EVC who had cardiac and respi-
ratory abnormalities. Our decision to stage these procedures within
6 months was to limit the time under general anesthesia.
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