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Abstract

Macrodactyly�affects�the�foot�less�fre�uently�than�the�hand.�Macrodactyly�has�yet�to�be�identified�as�a�cause.�A�
gain-of-function�mutation�in�the�PI��CA�pathway�causes�this�form�of�overgrowth.��he�two�categories�of�clinical�
manifestations�are�static�and�progressive�clinical�symptoms.�Anteroposterior�(AP)�measurements�are�taken�on�both�
feet.��oung�people� should�have� soft� tissue� reductions,� epiphysiodesis,� epiphysectomies,�osteotomies,� and�other�
treatments.�Adults�are�more�likely�to�use�arthrodesis�and�shortening�surgeries.�he�purpose�of�surgery�is�to�reduce�
the�si�e�of�the�foot�so�that�standard�shoes�can�be�worn�and�the�cosmetic�look�can�be�improved.

�ey�ords:�Macrodactyly;�Foot.
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INT����CTI�N

Macrodactyly� of� the� foot� is� a� rare� congenital�
abnormality� that� causes� pain,� calluses1,� ulcers,�
dif��culties� wearing� shoes,� impairment� in�
ambulatory� capacity� and� gait� development,�
aesthetic�issues,�and�psychological�issues.2

BAC�����N�

Macrodactyly�affects� the� foot� less� fre�uently� than�
the� hand.� �ne� in� every� 18000� people� is� affected�
by� primary� macrodactyly,� with� a� modest� male�
predominance� of.�,4� Macrodactyly� is� also� known�

as� megalodactyly,� macrodystrophia� lipomatosa,�
macrodactyly� ��brolipomatosis,� lipomatous�
overgrowth� or� hamartoma,� gigantomegaly,� local�
gigantism,� and� digital� gigantism.� �he� second� ray�
is�usually�the���rst,�followed�by�the�third,�then�the�
��rst,�fourth,�and���fth.5

ETI�����

�he�cause�of�macrodactyly�has�yet�to�be�discovered.�
Improper� ��nger� irrigation,� abnormal� humoral�
mechanism,� and� abnormal� innervation� are� all�
possible�reasons� (the� last� two�causes�are�not�well�
demonstrated,�the���rst�one�because�the�nerves�exert�
great�control�over�the�growth).

PAT���ENESIS�

An� overgrowth� condition� is� caused� by� a� gain�
of� function� mutation� in� the� PI��CA� pathway�
(Phosphatidylinositol� -� 4,� 5� -� �isphosphate�
�-�inase).6,7� For� normal� cell� growth,� metabolism,�
and� survival,� the� PI��/A��/m��� Rsignalling�
pathway� is� essential.� Cancer� and� the� PI��CA-
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Related� �vergrowth� Spectrum,� a� collection� of�
overgrowth� illnesses,� can� be� caused� by� somatic�
mutations� in� this� system� (PR�S).� PI�� �� CA�
S�Ps� in� PR�S� generate� asymmetric� overgrowth�
by� promoting� physiologically� inappropriate�
activation� of� A��� and� m��R.� �his� includes�
disorders�like�macrodactyly,�CL�VES�(Congenital�
Lipomatous��vergrowth,� Vascular�Malformation,�
Epidermal� nevi,� Spinal/skeletal� Anomalies),�
hemimegalencephaly,� and� others.� �ecause� these�
mutations�are�post�ygotic,�they�are�only�found�in�
some�cells�and�not�others.

PAT������

Subcutaneous�fat�in�adults�looks�like�proliferative�
adipose� tissue.� (Image� 1)� Fat� lobules� are� large,�
dark,�and�dif��cult�to�remove.��he�digital�nerve�has�
expanded�in�si�e,�with�an�increase�in�fat�and���brous�
tissue� seen� in� a� cross� section.� �he� digital� artery�
wall� thickness� is� normal.� �lood� vessels,� tendons,�
and� the�sheaths� that� surround� them�are�normally�
untouched.� As� a� result,� the� blood� supply� fails� to�
keep�up�with�the�toe's�growth,�resulting�in�vascular�
insuf��ciency.��he�phalanges'�medullary�canals�are�
always�larger,�and�fatty�marrow�is�apparent.

Patients�with�diagnoses�of�other�known�overgrowth�
syndromes�or�otherwise�uncharacteri�ed�syndromic�
presentations�of�lower�extremity�enlargement�were�
excluded,�as�were�patients�with��lippel��renaunay�
syndrome,�Proteus�syndrome,�CL�VES�syndrome,�
�llier's� disease,� Maffucci� syndrome,� Milroy's�
disease,�neuro��bromatosis,�and�vasculaanomalies.

T�PES��F�C�INICA��MANIFESTATI�N

According�to��ars����t�ere�are�two�t��es�of�clinical�
�anifestations��the�static�form,�in�which�the���nger�
is�larger�from�birth�but�grows�proportionally�with�
the� rest� of� the� ��ngers,� and� the� progressive� form,�
in�which� the� ��nger� is� normal� at� birth� but� begins�
to�grow�faster�than�the�rest�of�the���ngers,�causing�
angular�deviation.8�For�examples�described� in� the�
hand9,� however,� De� Lauren�i� identi��ed� the� less�
common�progressive�type.

�he�condition�manifests�itself�unilaterally�in�95��
of�cases.�It�appears�in�a�decreasing�order�from�the�
great� toe� to� the� ��fth� toe� in�males� and� is� slightly�
more�common�in�females.�In�the�progressive�form,�
the�toe�stops�growing�when�the�epiphyses�close,�the�
sensitivity�is�usually�normal,�mobility�declines�over�
time,�and�bud�ulcers�are�common.

Macrodactyly� is� associated� with� syndactyly�
in� 10�� of� people10,� and� polydactyly� and�

cryptorchidism� in� a� lower� percentage.� �lipper�
Syndrome�is�a�condition�that�occurs�when�a�person�
Maffuci� Syndrome� (multiple� hemangiomatosis),�
Proteus� Syndrome� (hamartomatous� dysplasia,�
pigmented� nevi,� and� subcutaneous� tumours),�
hemangiomas,� arteriovenous� malformations,�
congenital�lymphedema,�lipomas,�osteoid�osteoma,�
and� melorrestos11� �ernia� may� be� linked� to�
Macrodactyl.

�he� innervations� of� the� medial� plantar� nerve�
were� more� pronounced� in� the� affected� toes�
and� forefoot� than� those� of� the� lateral� plantar�
nerve.� �he� clinical� and� anatomic� aspects� of� foot�
macrodactyly� were� comparable� to� the� affected�
digits�primarily� located� in�the�area�of� the�median�
nerve�in�hand�macrodactyly,�indicating�that�it�was�
�nerve� territory-oriented.�12,1�� Enlargement,� fatty�
in��ltration,� tortuosity,� or� a� combination� of� these�
pathologic�alterations�are�all�examples�of�pathologic�
changes.14� �he� remarkably� consistent� distribution�
of�the�nerve�abnormalities�and�tissue�hypertrophy�
suggested�that�macrodactyly�of�the�foot�was�caused�
by�nerve-mediated�expansion.15

IN�ESTI�ATI�N

We�took�standing�anteroposterior�(AP)�and�obli�ue�
radiographs�of�both� feet�and� evaluated� the� range�
of� motion� of� the� metatarsophalangeal� joint� on�
the� ��rst� visit� (M�P�).� In� standing� anteroposterior�
radiographs,� evaluate� the� intermetatarsal� breadth�
and�forefoot�area�on�AP�radiographs�(Fig.�1�and�2).�

Fi����:�Enlarged�left�big�toe.
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Fi����:�Standing�Antero�posterior�view�of�both�foot.

We�drew�a� line�on�the�anatomical�axis�of�the���rst�
metatarsal� and� labelled� the� point� of� intersection�
with�the�distal�end�of�the���rst�metatarsal�as�M1�to�
calculate� the� inter�metatarsal�breadth.�A�similarly�
generated� point� on� the� ��fth� ray� was� given� the�
designation� M5.� �he� distance� between� M1� and�
M5� was� used� to� compute� the� intermetatarsal�
breadth.�he� area� of� the� soft� tissue� shadow�distal�
to� the� tarsometatarsal� joint� was� calculated� using�
Image� �� software� (�I�,� �ethesda,�Maryland)� and�
recorded�as� the� forefoot�area.�We�measured� these�
two� radiographic� parameters� in� the� contralateral,�
normal� foot� and� calculated� the� intermetatarsal�
width� ratio� as� the� intermetatarsal� width� of� the�
macrodactylic� foot� divided� by� that� of� the� normal�
foot,�and�performed�a�similar�calculation�with�the�
forefoot�areas�of�both�feet�to�derive�the�forefoot�area�
ratio.

Although�the�forefoot�area,�as�a�two�dimensional�
measurement,� is� superior� to� a� one� dimensional�
measurement,�such�as�foot�length�or�foot�breadth,�
a� three� dimensional�C�� or�MRI� could� be� used� to�
�uantify�the�volume�of�the�foot�prior�to�surgery.

�o� determine� the� nerve� involvement,� a� nerve�
conduction�examination�is�performed.

T�EATMENT�AN��MANA�EMENT

�he� goal� of� surgery� is� to� reduce� the� si�e� of� the�
foot� so� that� it�may� be� used� in� regular� shoes� and�
the� appearance� can� be� enhanced.� �oung� people�
should�have�soft�tissue�reductions,�epiphysiodesis,�
epiphysectomies,� osteotomies,� and� other�
treatments.�Adults16-21� are�more�prone� to�undergo�
shortening� operations� and� arthrodesis.� Surgical�

indications�for�ray�amputation,�as�previously�stated�
by��ulut�et�al.,�were�metatarsal�involvement,� joint�
immobility,� or� involvement� of� several� digits.22

�ecause� the� immobile� macrodactylic� toe� impairs�
foot�function,�this�is�the�case.

�op�and�van�der��ie�en2��described�three�cases�
of� foot�macrodactyly� involving� several�digits�and�
recommended�amputation�of�the�most�swollen�ray,�
shortening�the�adjacent�ray,�ray�transposition,�and�
soft-tissue�debulking.

�otwal� operated� on� 21� cases� and� after� 9� years�
of� follow-up,� the� aesthetic� aspect� of� the� ��nger�
was�good�only�in�57��of�patients.��he�techni�ues�
used� were� two-stage� soft� tissue� reduction� and�
phalangectomy.24

When� the�metatarsal� spread� angle� is� raised� by�
10��relative�to�the�normal�side,�or� toe�amputation�
would� create� a� broad,� cosmetically� unattractive�
interphalangeal� area,� ray� resection� of� the� lesser�
toes�should�be�performed.��ecause�removal�of�the�
��rst� ray� is� not� suggested,� treating� macrodactyly�
of� the� great� toe� may� necessitate� many� surgical�
procedures.�After�a�comprehensive�examination�of�
the�malformation,�the�surgeon�can�perform�certain�
procedures� on� the� child� while� he� or� she� is� still�
young.

After� macrodactyly� reconstruction� techni�ues,�
complications� are� fairly� common.� Cutaneous�
necrosis�is�the�most�common,�and�it�can�be�severe�
enough� to� jeopardise� the� toe's�viability.�After� soft�
tissue�reduction,�25�percent�of�patients�developed�
cutaneous� necrosis,� according� to� �ostakoglu18.�
Dell� also� found� this� complication� fre�uently�after�
reconstruction�techni�ues.25

Despite�years�of�experience�treating�this�dif��cult�
congenital� defect,�most� individuals� re�uire�many�
surgical�operations�during�childhood,�and�a� large�
percentage�of�them�have�an�ugly�and�useless���nger�
as�a�result.26,27

C�NC��SI�N

We�may�conclude�that�macrodactyly�is�a�rare�and�
complicated�illness�with�a�wide�range�of�treatment�
options�and�fre�uent�complications.
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