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INTRODUCTION:  Pedal  macrodactyly  is a rare form  of  congenital  deformity  in  which  the toes  and  under-
lying  structures  are  enlarged.  The goal  of  most  macrodactyly  reconstruction  surgeries  is to reconstruct
the  affected  toes  to resemble  the  normal  size  such  that  the  patient  is  able  to wear  shoes  of  the  same  size.
CASE  PRESENTATION:  We  report  a  three-year-old  female  patient  presenting  with  an  enlargement  of  the
right  foot index  and middle  toes.  The  anomaly  was  noticed  at two  months  of age  and  grew  progressively.
X-ray imaging  revealed  enlarged  bones  and  soft-tissue  hypertrophy  proximal  to the  distal  phalanx  of
the  second  and  third  digits.  There  was  no  history  of other  systemic  or syndromic  diseases.  The  patient
underwent  phalangectomy  surgery  involving  reduction  of  the  fibrofatty  tissue,  double-pedicle  medial
and  lateral  digital  artery  flap.  Satisfactory  results  were  noted  at evaluation  two  months  of after  surgery.

CONCLUSION:  Macrodactyly  reduction  surgeries  are  generally  composed  of  several  kinds  of  surgical  tech-
niques  to  provide  the best results.  The  management  of  macrodactyly  depends  on  the  surgeon’s  experience
while  considering  the most  suitable  surgical  technique  to be performed  in  each  case.  Therefore,  it  was
deemed  necessary  to report  this  case  and  its surgical  technique.  We  hope  that  this  case  report  will  enrich
the  existing  literature  and  be  useful  for  the management  of  macrodactyly  cases.

©  2021  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Macrodactyly is a rare form of congenital deformity in which
the fingers or toes are enlarged [1]. All the underlying structures,
including bones, tendons, nerves, blood vessels, fat tissue, nails
and skin, are enlarged [1,2]. Primary macrodactyly is defined as
an enlargement of the fingers or toes, excluding limb hypertrophy,
vascular abnormalities, and other syndromic disorders. In contrast,
secondary macrodactyly presents with underlying diseases such
as neurofibromatosis, hemangiomatosis, arterial-venous malfor-
mations, congenital lymphedema, and Klippel-Trenaunay-Weber
syndrome [3,4].

Barsky described two types of macrodactyly: static and progres-

sive. Static macrodactyly occurs at birth, whereby the digits appear
larger and grow proportionately with the rest of the body. Progres-
sive macrodactyly is characterized by disproportionate growth, and
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he digits increase in size more rapidly than the normal growth
atterns [2,5].

Although the exact etiology of macrodactyly is unknown, a
tudy conducted by Wu et al. discovered that macrodactyly may
e related to mutation of the PIK3CA gene. Macrodactyly accounts
or 1% of all congenital abnormalities of the extremities, and the
ncidence is estimated at 1 case per 100,000 live births. It has also
een reported that macrodactyly predominantly occurs in males
t a ratio of 1.2:1. Macrodactyly has a higher probability of affect-
ng the second digits, with the progressive type having a higher
roportion among all cases [6].

The goals of surgical intervention are to reduce deformity,
mprove functionality, and reduce the symptoms that arise from the
ondition. Surgical interventions for macrodactyly include the fol-
owing: fat mass reduction by debulking-dissecting of bone and soft
issue; osteotomy or ostectomy; epiphysiodesis; nerve decompres-
ion; and amputation. Combinations of surgical techniques that can
e performed include phalangectomy followed by tendon shorten-
ng and fixation of the adjacent joint capsules [4,6,7]. We  herein
eport a case of pedal macrodactyly of the right foot, and this case
s reported in line with the Surgical Case Report Guidelines (SCARE
uidelines) 2020 [8].
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Fig. 1. Picture of the patient’s foot before the surgery.
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2. Case report

A three-year-old female presented with a main complaint of an
enlargement of the index toe of her right foot. This was  noticed by
the parents when she was 2 months old (Fig. 1). When she was one
year old, the growth became more significant and grew progres-
sively until it curved upwards. We  found no evidence of syndromic
or systemic abnormalities. The patient was born at full-term ges-
tation, with a normal delivery by a doctor in the hospital. Two
antenatal care sessions were performed, and there was  no illness
or medicine consumption during pregnancy. There was no family
history of similar congenital abnormalities.

Physical examination revealed that the second and third digits
of the right foot were larger than those of the normal side. The sec-
ond digit was also curved upwards. The length of the second digit
was 3.5 cm,  with a diameter of 6.5 cm.  X-ray imaging showed that
the bones proximal to the distal phalanx were enlarged, accompa-
nied by soft-tissue hypertrophy (Fig. 2). We  conducted a multistep
procedure as follows: medial phalangectomy (Fig. 3B) from the dor-
sal approach (Fig. 3A); joint capsule fixation with 4.0 nylon thread,
insertion of intramedullary pinning and reduction of skin and soft
tissue on the medial-distal phalanx dorsal area with preservation
of the medial and lateral digital arteries (Fig. 3C); and ellipse exci-
sion (Fig. 3D) to remove the excess skin and fibrofatty tissue on the
plantar side (Fig. 3E). Fig. 3F shows the end result.

We  (plastic surgeons and residents) briefly describe the surgi-
cal procedure to the second digit as follows. The patient was  placed
in a supine position under general anesthesia. A longitudinal line

design (Fig. 4A) was made on the dorsal side of the medial phalanx,
and an ellipse-shaped design was made on the plantar side with
the proximal opening facing toward the proximal side (Fig. 4B). A
longitudinal incision was made on the dorsal side of the second
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igit, and the entire medial phalanx was removed (Fig. 4C). The
oint capsule was  brought closer and sutured with 4.0 nylon thread.
he proximal and distal phalanx were stabilized by intramedullary
inning using Kirschner wire (Fig. 4D). The digitalis extensor ten-
on was  shortened and sutured with a mattress suture using 5.0
ylon thread. On the plantar side of the second digit, the skin and
brofatty tissue were excised according to the design (Fig. 4E and
). Skin closure was conducted by advancing two  flaps with dig-
talis artery pedicles from the medial and lateral sides (Fig. 4G).
xcess skin and soft tissue on the dorsal side of the medial pha-

anx were excised while preserving the medial and lateral digital
rteries. The wounds were sutured with 4.0 absorbable thread and
.0 nylon thread (Fig. 4H and I). We  performed a histopathologi-
al examination on the excised tissue, which displayed fibrolipoma
nd osteochondroma features.

There were no complications during or after the surgery. The
ntramedullary pinning was  maintained for 4 weeks. Six months
ater, we  decided to perform a secondary surgery to reduce the
xcess fibrofatty tissue. Two months after the surgery, we found
hat the patient’s index toe was similar to the healthy side (con-
ralateral) (Fig. 5). The patient was able to wear a shoe of the
ame size as that of her normal foot, and there were no signifi-
ant complaints during the healing process. The patient’s parents
ere satisfied with the results of the surgery.

. Discussion

Primary macrodactyly presents as an overgrowth involving all

oe structures. In this case, the patient’s toes had characteristics
hat were consistent with Barsky’s description of macrodactyly. The
atient’s affected toes showed fast growth and continued to grow
isproportionately, which is also known as the progressive type
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Fig. 2. X-ray imag

[1,2,5]. This case of macrodactyly was considered nonhereditary,
consistent with the patient’s family history, as no family member
had the same condition [6].

The goals of surgical intervention in pedal macrodactyly are
to restore size, reshape the toes, and reduce morbidity while
preserving esthetic aspects. To achieve this goal, comprehensive
preoperative planning is required. X-ray examination was con-
ducted before the surgery to assess the level of deformity. Based
on physical examination and X-ray images, we planned to perform
a phalangectomy at the medial phalanx and a reduction in the skin
and fibrofatty tissue of the second toe [5,9].

We  decided to only perform reconstruction surgery on the sec-
ond toe because of the following considerations. First, the second
toe grew more progressively, which greatly affected the patient’s
feet and shoe size asymmetry. Second, having a simultaneous

reconstruction surgery on two digits that are close together will
risk injuring the digital artery, which can cause flap necrosis or
even loss of the entire digit. If the second or third toe was  found to
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fore the surgery.

e enlarged in the future, another reconstruction surgery would be
onducted.

Ray amputation or ray resection is one of the most common
urgical techniques for progressive macrodactyly [4,10]. The dor-
al longitudinal incision is designed to facilitate the opening of the
edial phalanx. In this case, phalangectomy to the medial pha-

anx was  performed to reduce the length. The advantage of this
echnique is the ability to reduce the length quite effectively. The
rawback of this technique is regarding esthetics, as this technique
emoves one segment of the patient’s toe. This shortcoming will be
bvious if the segment removed is the distal phalanx with the nail.
oenails in women affect the esthetics of the feet, especially when
earing open-toed shoes.

The joint capsule was sutured and fixated using Kirschner wire
o prevent twisting at the proximal and distal digits and to let

rthrodesis occur. The extensor tendon was  shortened, but the
exor tendon was  not shortened because the length of the flexor
endon will adjust over time. An elliptical excision design at the
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Fig. 3. Illustration of the surgical technique. A. Longitudinal incision for the medial phalanx approach. B. Medial phalangectomy. C. Joint capsule fixation, insertion of
halan
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intramedullary pinning, reduction of the skin and soft tissue of the medial-distal p
proximal site. E. Removal of the excess skin and fibrofatty tissue on the plantar side

distal end of the second digits, with one side opening toward the
proximal end, was carried out to reduce the plantar skin and fibro-
fatty tissue. Fibrofatty tissue reduction was performed to reduce
the volume and diameter of the digits such that the appearance of
the toes was more natural. In this case, preservation of the medial
and lateral digital arteries was performed prior to excision of the
skin and soft tissue, which will prevent flap tissue or postoperative
necrosis of the toes.

The results of the histopathological examination revealed
fibrolipoma and osteochondroma features, which is consistent with
Syed et al.’s finding that the pathological tissue in pedal macro-
dactyly is dominated by the proliferation and accumulation of

excess fat tissue [11]. The outcomes of macrodactyly surgery are
based on several indicators, such as sensitivity, functionality, ces-
sation of pathological growth, and esthetics. However, an easy way
to evaluate the success of therapy is to assess shoe size. In this case,
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x dorsal area. D. An ellipse excision design with the proximal opening facing the
d result.

fter the operation, the patient was able to wear the same shoe size
s the unaffected foot [12].

The surgery in this case was carried out when the patient
as quite young, in consideration of functional and psychologi-

al aspects. Research conducted by Ghavami described that the
sychological impact caused by macrodactyly is quite severe, espe-
ially for school-age children [12]. Future follow-up is necessary
nd should be on going, especially in patients with the progressive
ype because this type continues to grow disproportionately over
ime.

Until now, there has been no standard surgical techniques for
reating this condition. The choice usually combines several surgi-

al techniques that are personalized to the condition of each case.
he experience, skills, and availability of the hospital’s equipment
re also important for successful treatment of macrodactyly. Thus,
reating macrodactyly is a challenge for surgeons [13].
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Fig. 4. Intraoperative photo. A. Dorsal longitudinal incision design. B. An elliptical incision design at the distal end of the second digit, with one side opening toward the
proximal. C. Incision to the dorsal side, followed by phalangectomy. D. Joint capsule fixation and Kirschner wiring to the second digit. E. Excision on the plantar side of the
second digit according to the design. F. Reductive excision of the skin and the fibrofatty tissue on the plantar side. G. Double-pedicle flap from the lateral and medial sides
with  preservation of the digital arteries. H. Dorsal view immediate after the surgery. I. Plantar view immediate after the surgery.
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Fig. 5. A. Dorsal view of the patient’s foot before the surgery. B. Plantar view of the p
second surgery. D. Plantar view of the patient’s foot two  months after the second su

4. Conclusion

Macrodactyly is a rare congenital disorder, and until now, there
has been no consensus regarding its management. There are vari-
ous choices of surgical techniques that can be performed. However,
the best surgical option should be personalized for each patient’s
individual condition. In this case report, we report surgical removal
of the medial phalanx of the second toe, followed by a reduction in
fat tissue and preservation of the medial and lateral digital arteries.
This technique yielded satisfactory results in both functionality and
esthetics.
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