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Surgical Considerations in the Management of

Constriction Ring Syndrome

5. Raja SABAPATHY, Monusha MOHAN

Depariment of Plastic, Hard and Reconstructive Microsursery, Gunga Medical Cenire & Hospitals Pyl Lid,
Coimbatore, Tarwil Nadu, India

surgical management of constriction ring syndrome {CAS) is mdividualisad dwe to the helerogenc presentation of ha condition.
CRS includas constriction rings, acrosyndactyty, nubbins and shont digits. Ewvobvement of more than one lmb 15 common and childran
ofien nead multiple surgaries. Each imb may nead stagaed surparies. | the child has vascular o lymohatic compromise sacondary
to a constriction ring, the ning needs to be excised and releasad in the first few days of life. The mgs are releasad using multiple
big /-plasties in ona or wo stages. Nenve palsy associated with the rings need early intlerventéon. Tendon ansiers may be advised
when nerve procedunas fike nearobysis and nesve reconstucton (il Acrosyndaciyly can be cormecied with separation ol the fusad
fingartips. Al times, the web i more destal than wsual and regaires web deopening wing partial syndactyly separstion tachnigues
and may nesxd full thickness skin grafting. Complex: type of acrosyndactyly is difficalt to treat as it needs proper planning and staged
surgical comaction i achieve a five-digit hand. Separation of the syndactyly with web deepening gives more functional length and
independence to the digits. The shon fingers, especially the thumb, nesd reconstruction. Non-vascalansed toe phalangead transter

o a microvascular oa translar can reconstect a missing digit.
Level of Evidence: Leval W {Therapeutich

Keywords: Constriction ring syndmme, Amaiotic bamd. Toe transier Syndactyly, Acresyndachyly

INTRODUCTION

Constriction ring syndrome (CRS) 15 8 common con-
genital limb deformity that is freguently observed in Asian
countries.” The clinical mamifesiations of CRS are vanied
and can affect multiple mbs. The clinical presentation m
CRS includes consinction rings, acrosyndactyly, nubbins
and short digits. The treatment strategy &5 mdividualised
due to the heterogenic presentation of CRS. There 15 a
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significant amount of uncertzmty reparding the actiol-
oov.? According to the exinnsic theory, rings are formed
when the ammiotic membranes rupfure and wrap arooand
the limbs or parts of them, causing external compres-
s1om, Tesuliing in the distinet consinciion rings. However,
the extnmsic theory does not explan the anomalies hike
craniofacial anomahes, renal defects, cardize defects and
sbdominal wall defects that are not band explicable.’ This
15 supporicd by the mirimsic theory, which speculates that
the deficiency ongnates from abnormalities in the per-
mplasm_* Prenatal ultrasound imaging has the capability
o occasionally identify constnetion rings in developing
foetuses. Upon delivery, the mfant can undergo a more
comprehensive evalustion with appropriate radiographs.
This can help differentiate # from symbrachvdactyly
(Table 1).%

The am of this article 15 to discuss surgical consid-
crabions m paticnts with CRS. These are based on our
experience with 146 children with CRS who were treated
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Table 1. Symbrachydactyly versues Constriction Hing Syndrome

Symbrachydactyly Constriction ring symdrome
s Lindataal =  Canimole multipe imis
»  Gereraisad limb bypoplasia »  Hypopiasia is not & fealwa.
= The soll tissus nubbine tan be assooatsd with iypoplastic or absent = e sharl ingers hawe a comical bony ampuiation siomp. The ampuialion
metacarpals and phalanges. ooours |hrough the homy phalan:

s [he fingers are short and exfebit developmental syndactyty,
»  Mail complex ke nail plbes, nail lolds are presant

Acrosyndachyy o leson ol te finger tips is characienstic. A\ poximal
apihalium fred sms will b pesent.
Nail complex = usually Sb=ant n the shor dagits.

surgically at our centre between July 2013 and May
2024, We briefly discuss considerafions with regard to
anacsthesia followed by speafic surpical consaderations
related to constrmiction nings, acrosyndactvly and shori
dipils and conclude with a shorl scgment on the late
seguclae of CRE.

ANAESTHETIC CONSIDERATIONS

The surpery is performed under general anacsthesia
and regional block to the limbs are provided Tor postop-
eralive pain rebief Local anaesthebic mblirabion 15 used
if skin prafis are needed. Children with CRS require
muliiple surpenes due to mult-limb mvolvement. 117
both hands are involved, a single stage operation can be
considered m patients who only require separation of the
acrosyndactyly. If patients need web deepenimg and full
thickness skin prafis, it is preferable o stape the proce-
dure in view of the prolonged duration of ansesthesia In
addition to the surgeries, amaesthesia s usually needed
for the first postoperative dressme that s tvpically done
at 2 weeks from skin grafime. This allows inspection of
the praft recipient and donor sites, facilitates febrication
of a new splint and allows skin grafimg apain in patients
whi have graft loss. If a toe transfer is planned in fubure,
it 15 mmportant 1o remind the anaesthesiologist to avord
the feet for venous access while inducig the child for the
hand procedures, to avold encountenmg thrombosed vems
while harvestmg the toe.

SURGERY FOR CONSTRICTION RINGS

CRS 15 a complkx spectrum of constnictive rmgs,
acrosyndactyly and terminal ampuotabon of digils.
Constrichion rings around the digits are more common
than m the proxmal part of the limbs. The finpers: are
more affected than the thumb. The nings can be shallow
or deep and circumiferential or partial. The nngs not asso-
ciated with distal lymphocdema are wsually considered
shallow. Uipton and Tan classified rings into shallow and

deep dependmg on the presence of subcutaneous fat and/
or dorsal veins between the dermiz and endon. Deep nings
do not have sofl tissue beneath them. Hall ot al * classified
the nngs based on the depth mio three types: mild mod-
crate and severe, depending on the presence of lymphoe-
dema and amputation. The nngs can be so shallow that
only a skim dimphng may be seen. The nngs can mvolve
the underbing blood vessels, hmphatics, nerves and ten-
dons leadmg to vascular compromise, venous congestion,
Iymphoedema, nerve palsy and joint contractures. Deep
rings can mvalve the bone and result in amputabon; wsu-
ally happens n ulero.

Management ranges - from observabion o urgent lmb
salvape. IF detected carly durmg pestation, foctoscopic
relcase of the bands can be done if there 15 vascular com-
promise. Howewver, foctal surgeries ane associated with
premature lobour and mjury to the mother and/or foetus.”
After birth, 1f vascular compromise, gross distal lmphos-
demia or penpheral nerve palsy (PMNP) is noted, band release
should be performed within the First few days. Superficial
rings that do not cause distal swelbng can be observed.
They may be ohserved for contour deformity as the child
prows and may be released electively for cosmesis. Deep
rings noed surpical attention. Persistent ymphoedema wall
eveniually result m fibrosis and need early attention.

The nings can be released using vanous technigues
anid this can be done i smgle or multiple stages. Tmitally,
these nnps were released wsimg simple Z- or Woplasies
Later, Upton and Tan” reported thear expenencs m cor-
recting 116 rings. They recommended the excision of the
circular groove with mobilisation of the adipose tissue
and tramsposition of the Maps for attaimimg better contour.
They meorporated Z-plasties on the lateral aspect of the
fingers with a dorsal stravght-Tme closure. Varnous tech-
nigues ke lmear circumferentizl skin closure, Mutaf
and Sunay techmigue and Sm plasty have been reporied
to avoid the Z-plasty scars.'" " The ring release can be
single or mult-siaged Smgle staped Iinear crroum fer-
enbigl skin closure has been reported fo give optimum
resufts with no vascular complications.'""*" DiMeo
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and Mercer had no cmeulatory disturbances m the four
patients who underwent nng cxcision and Z-plasties m
a single siage."”

The awthors prefer a smgle stage mulbple Z-plasty
release for circum ferential decp nings around the proximal
part of the limbs. We follow the Uplon and Tan” technigue
of excismg the ning and fibrous tissee with moblisahon
of the adipose tissue and transposition of the skin flaps
{Fig. 1. But we perform big Z-plasties all around the sile.
In fimpertips with decp circumbferentizl nng with no soft
tissue beneath, we prefer a parial mmg release o avord
vasoular embarrassment and 15 done m stages. Usually,
parcnts are satisfed with this and do not opt for another
stage. On the palmar aspect, loupe magnification 15 used
to averd mjury Lo the neurovascular bundbe. The bulbous
look of the fmgertips caused by lymphocdema 15 cor
recied with nmg release and a hetier contour s achieved
(Figs. 2 and 3).

Larpe 607 F-plastics used by the suthors provide siz-
ahble skin flaps that allewviate stress, increase length and

mamizm the skin viability. Muliiple small Z-plastes
often result m wunfavourable scars. Compared to fimear
closure, hourplass deformity & prevented with Z-plasties.
We prefer a single stage release to staped ring release as
we can avind an additional surpery and anzesthesia and
facilitate ecarly nerve regencration post nerve decompres-
sion. When we plan a single stage release, the tourniguet
i5 deflated after releasing half of the nmg, (o assess the
distal vascularity. We then complete the nng release. The
skin flaps are found to be supplicd by the musculocuta-
neous arteries that originale from the muscles and pen-
ctrate the subcutsneous tissue to reach the skin. Hence,
wound healing and venous compromise are rare. 1Lis also
reporied that the non-operated patt of the ring pulls the
operated tissue leading to recurrence.” Buck-Grameko!®
has recommended doing a thorough removal of the con-
siricting bands using magmhcabion, which 15 expected
to improve the blood flow. Amongst the 29 cases of nng
release done by the senior author, for the extremities (dig-
its excloded), 26 were done as a single stape procedure.

Fig. 1. Consiriction ring associated with pesipharal rerve palsy. (A] A 1-year-old girl with = deep dscumderentiad ring in tha distal thind of har night
aim. [B) incizion markings for big #-plasties (o ring release. Excision of the crcular groove. {C) Fronalor teres was transfamed 1o extansor canpi
iedialis brevis and flexor carpi winaris was transhesred 1o tha Gnger and thumb axtensoos. (0] Hral follow-up &t 3 years alier ring relaasa and 15
mandhs aibar tendon transler showing good wrist and finger exiension with good arm corloor &nd wall setifed scarms.
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Fig. 2 Raleass of constriction rirg amund the fingar. (&) Clinical photograph showing constrictions rings anourd the progimal phalzns of tha midda
fingex. (2| Hing raloase was done wsing maltiple £-plasties all smound the fingar except the paimer gspeci. [C] Final follow-up pictura. The Sngear

comiour books good.

Fig. 3. Feduction of the distal ymphoedama sfter ring excision. [A)
Pra-oparative phedngraph showing tha distal lymphoedema secondary
o the comsAriction ring around the ting Enger. King relaase was dona

with multiple -plasties at 5 months of sga. (B] Fingl iofiow-up pho-
tospph Rakan 3 years afier surgary, showing 1he reduction in oedema

alter surgary.

Except for a child with heemophilia B, we have not had
any flap vasculanty ssues with one stase release. ™

In decp nings, there might be bght fascial bands com-
pressing the underlyving structures ke muscle or nerves.
These tght fascial layvers must be looked for and decom-
pression should be done by dividing them. The subcuta-
neous tssue 15 sufured using absorbable sulure matenal
after the mierdipitating triangular flaps are approximated
correcthy. The skin is closed using non-ahsorbable sutures
in proximal ercas like arm and foscarm and absorbable
materials m digits. The sutures are removed afier 10 days
in hand and 14 days in proximal parts. 1§ the hand 1s
imvalved. an above elbow plaster of Pans slab is applied.

REmg release with Z-plasties and mterdigitating flaps
re-catablishes the lymphabic connections resulting
reduction of cedema and a betier contour. Scar massapge
and an clasticated tubular garment (proximal limb parts)
are advised for a period of & months postoperatively.

In the absence of vascular or rmphatic or neurological
problems, fat injection has been tned n correction of the
deformity caused by the ring, as an allernative lo surgery.
Khoun et a1 2" imtroedoced the technique of aponcuratomy
and fat injection. The fat harvested from the abdomen or
thighs s mected under the ring. Care should be taken
not to increase the compartment pressure as it will cause
cxtravasation of the faf into the normal subcutaneous arca
as well as affect the survival of the mpected fat. Though
isclated reports of successful fat prafing to treat shallow
constriction rings have been published, there is no con-
sensus reparding the indicabions, Tat mection volume and
fiming F02F

When the constriction minps are deep, they can
compress the nerves and cause PNP (Fig. 1ALS 2 Ths
is usually seen in proximal arcas like the arm where
two or more nerves can be affected. Triple nerve palsy
when encountered 15 devastating. Literature review
as well a5 our clinical experience shows thal nerve
decompression should be performed as soon as 11 1s
detected. However, decompression or procedures like
nerve prafting or neurolysis cannol puarantes nerve
recovery. - Omne of the possible explanations for this
iz the fact thal the nerve compression occurred in the
foetal stage and once the baby 15 born, considerable
time has passed and the motor end plates are no lonper
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excitable. Hence, the features mmmic those of a late
presenting traumatic nerve palsy. In such cases, tendon
transfers are advised ™ However, we could find only
one such report in literature

We have trested seven children wath PNP at our cen-
tre, in the past 16 years. Tendon transfers were done m
four out of the seven children, who did not have anv
improvement after newrolysis or nerve recomsfruction
(Fig. 100}, Pedicled Lotssimus domsi muscle transfer and
biceps reconstruction using fascia lata erafl were done
for biceps discontmuity. All of them had Brtish Medical
Research Council (BMRC) 3/5 power after tendon trans-
fer for radial nerve palsy (n = 4) and 475 elbow Aexion,
after muscle ransfer (n = 1). The gnp'pmch sirength in=
4} after tendon fransfer was found to be improved m thres
children. The children became independent afier the ten-
don transfers. Howewer, the challenge here was the avail-
ability of good donor tendons and the hyvpoplastic nature
of the recipient tendons. In such cases, after the tendon
transfer, we continee sphnting for a longer period than is
mecommended normally for the pariicular transfer.

SURGERY FOR ACROSYNDACTYLY

Acrosyndactvhy 1z a distinct feature of CRS character-
ised by distal fusion of the Ningers with a proximal smus
tract between them. Patterson™ classified CRE into four
types and the presence of acrosyndactyly was termed
type 3. The fusion may mvolve just the Ninpertips with
adequate or madequate webspace or it may be of greater
degree with just a tmy sinus opening proximally with
abseal webs. The fmpers are usually short with a smooth
stump and absenl nails as a result of Intrauterne ampa-
tation sccondary o deep nngs. In complex types, the
fingers may be fused together with one stacked upon the
other and 1t 15 ofien difficult to delineate them. The cen-
tral digit in the fused complex 15 ofien pushed palmarty.

The goal of surgery for acrosyndactyly is separate fin-
gers of adequate length and spacing. Separation of the
fused fmgertips require only primary closure. But iof the
web 15 not fully formed and 15 mone distal than normal,
commizsuroplasty s necded. Standard syndactyly sepa-
ratton techmiques are used. If the sinus 15 small and nar-
row, 1t is advised to pass a vessel loop or artery forceps
through it before marking the incisions. The epithelium
linesd simus fract is not useful and = ofien found to be mac-
erated, requiring excision. A dorsal square flap 15 used for
commissuroplasty and fngers are covered with imterdiz-
Hatmg Tlaps. IF zipg-wag meisions are nol possible distally
due to the tapered ends of the ampulaied stumps, a linear

ncision 15 made between the fused fmpers as m Apert
syndrome. The resuliant raw arcas are covered wsimp full
thickness skin grafls. We prefer to use the groin skin as
the donet site mortadity 15 less and gives an aesthetically
favourable scar, We close the donor wound 1 two layers
usmg absorbable sutures with subcuticular suturing for
the skim. The separated hingers look longer and have mnde-
pendent functions. Local flaps can be used to cover g
raw areas resulting from syndactyly separation.

In casc of a scrambled type of scrosyndactyly, where
the fused cluster of fingertips resemble “a bunch of
prapes”, digits cannot be distimguished and radiographic
evaluation is necessary.! Separation of the syndactyly will
lead to large raw arcas. 1t 15 usually difficoli to cover them
with full thickness skin grafts for lack of availability. In
such situations, split thickness skm prafis are used o
separate the fingers for the Gme beme so that the child
starts using the imctionally mdependent finpers as carly
as possible (Fig. 4). It i3 important to counse] the parents
of the need for a later surpery as chances of contracture
are higher. At a later stape, we can decpen the web spaces
anid use full thickness skin grafimg for the mw areas. This
will give more functional lenpth (o the Dingers.

When only the tips of the fmgers are mvolved m
scrasyndactyly, or 1if the border digits (thumb and hitle
finger) are imvolved, it is sugpested that the separation
be done at & months of age, to prevent angular deformi-
ties, disturbance in the growth and for earlier usage of the
hand. Further surgeries can be done al 6 months mierval.
For the ceniral digits, web decpening surpenies with full
thickness skin prafimg can be done m stapes and can be
commenced afl 12 months of age. When both sides of a
Finger are mvolved 1n syndactyly, scparation 15 dome in
stapes o avold vascular compromise. The position of the
neurovascular bundke 15 often unpredictable i CRE.

Mubbins or rudimentary dizgils are globular soft tissue
masses found attached o the fingertips. A circulbar bobble
found on the dorsum occurs due to two adjacent constric-
tion rings with miervenimg sofi bssee. Floppy nubbins
can be removed. Afier remioval, the defect can be closed
primanly or may require skin grafting. The bobble can be
raised via a distal curved incision, thinned and sutured
back to @ive a betler appearance to the dorsum of the fm-
ger. When multiple nubbins are present i a prape like
cluster, it 15 wise to plan how these can be utilised to cover
the raw arcas after syndactyly scparabon. The incisions
are planmed beforehand so that we know which fmgertip
peis the nubbin (Fiz. 41

Older children and adults often present wath celluli-
t15 and ahscess associated with dirt entrapped inside the
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Fig- 4. Scramblad type of ecrosyndactyby (A and B Pre-operativa pho-
toupaph of the compiex acmsyndachyly wilh radicgraph. The child has
undesgone o oparations o achieve & fe-digd hand az shown in C
and [. Final follew-up photograph and rediograph wena teken 10 years
after the Sst smgeny

sinuses. Epidermoid inclusion cysts can oceur when the
fused NMngers orow, and the eprdermis trapped between the
fingers 15 pushed mlo the subcutaneous tissue. Similarly,
if the epithelinm lined sinus is not excised entirely, inclu-
siom cysts may occur. Toe acrosyndectyly scparabion 1s
often done to facilitate wearning sandals and toe nmgs in
girls of marmageable age.

SURGERY FOR SHORT FINGERS
(INTRA-UTERINE AMPUTATION)

Fingers may become foreshortencd as a result of
intra-ulerine ampuiation from constriction nngs. Hence,
the bevel of ampulation 15 through the bone (apered type)
im contrast o symbrachydactyly where 1t 15 through the
joint {disarticulation type).’ The fingers are more com-
monly affected than the thumb due to their outstrefched
posifion. The other proposed reasons are foctal posture

that conceals the adducted thumb, its short leagth and an
independent vascular supply and 15 believed that these
protect it from the effects of the ruptured amniotic bands

The mimimum requirement for a functional hand is
the presence of two digits with some opposable power.
Diigite] reconstruction is considered n the absence of &
thumb of fumctional length or in the absence of an ulnar
past for a funchional thumb. A short thumb can be made
o look lonper and opposable with phalangisation or
decpenimg of the first web space. Dheital lengthening
can be done by stump refashionmg, distraction kenpthen-
g, non-vascularised toc phalangeal transfer (NVTT) or
micrevascolar free loe transfer. The demenits of distrac-
tion lengthening m children are implant associated prob-
lems like miection and long ireatment pertod. VT can
be done if sofl fissue pockets are available i the short
fingers. One of the mam challenges for froe toe transfer
and phalangeal transfer is the availability of a complete
toe 1n the feet because, in CRE, the fect are often affected.

NFTT: NVTT = a pood eplion to lengthen and pro-
vide stability te the hypoplastic digits wath no skeleton.
Though the most commaen indication s symbrachydac-
tyly, WVTT can be used in CRS, where the short fmgers
have an adeguate soft Gssue envelope for accommodai-
mg a bone grafl. The major determinants of survival of
the grafted bone are extraperiosteal bone prafl harvest,
a tension-free skin closure and carly age &l fransfer. ™ *
MNVTT s marely wseful in CRS as the ampuiation is
through the bone with skin shortage due to intreuterine
necrosis and secondary healing. ™ There 15 often no sofl
tissue space wathin the finger for accommodating the (oe
phalangeal grafi

The twe studies published by Carroll and Green® and
Rank,® prior to 1980, showed no growth of the truns-
ferred phalanges, probably due o subpeniosteal harvest
of the toe phalanx. Extra-penosteal harvest of the phalan-
oeal bone graft vielded favourable results. ™ © The proce-
dure pives the best results when done between & and 18
months of ape. ™ ¥

A dorzal longitudmal incision is made over the digatal
stump m the hand where the bone grafl needs (o be placed
(Fig. 5. The soff fissue is dissected to create sufficient
space as nsufficient skin closure can lead to skin necrosis,
premature closure of the growth plate of the toe phalanx
and resorption of the bone graft We select the proxmmal
phalanx of edher the fourth or third toc. In young infants,
the middle phalanx of the fourth loe may be used m view
of the tiny pockel sizes. A longitudimal incision s made
over the toc phalanx and an extrapeniosical dissection
is performed. The toe phalanx 15 harvested by dividing
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Fig. 5. Non-wascularised toe phalangeal tansiar for & T-month-old
chiild with CR%. Toa phalangas were transfemed to the ring and indax
fingesr o provide lengih and oplimizz prehensile melion

the collateral hipaments, volar plate and the flexor ten-
don sheath. The flexor and extensor tendons are sutured
topether to seTve as an “mterposilion spacer”, &s outlined
by Buck-Gramcka and Pereira. ™ The bone graft 15 secured
using & K-wire or sutures. The hand 15 mmobilised in an
ahove efbow plaster cast for 4 weeks, The K-wircs arc
removed al 4 weeks without the use of anacsthesia. The
foot 15 mmokbihised m a plaster for 2 weeks.

When Garapnani of al™ reported  dissatisfaction
related to toe shortenimg and mstability, Ratoman et al ™
reported “no measurable lower extremity morbidity or
dysfunction’. Toe morbidity, especially shotiening, can
be prevented by placing a cylmdneal hac crest bone
transplant as a spacer in the donor sile. Bourke and Kay™
have clearly shown that this step mproves toe stability
and length, leadimg fo a betier acsthetic resuli with mim-
imal toe shortenimg. Despate these hindmps, we did not
perform it more ofien because, afier preseniing the results
of outcomes with and without bone arefil preoperatively,
parents chose not to have a bone grafl. The primary miflu-
encing facior in this decision was hikely the concern over
operating on yet another sie.

The study conducted at our cendre, on 40 recon-
structed digits m 19 children with symbrachydactyly, over
a 14-year penod. reported that the transferred phalangeal
erafis had a prowth of around 72% when compared to the

contralateral phalanges ™ The mean prowth mate per vear
and comparative length were more in those who under-
went the procedure before 18 months of age.

Microvasenlar Toe Transfer: The pold standard sur-
gery for thumb reconstruchion 5= mictovascular free
toe-to-hand fransfer. Pollicisation is considered a better
option than free toe transfer m conditions hke thumb
hypoplasia where the thenar musculature 15 underdevel-
oped. ™ In CRS, the thenar muscles are normal and the
proximal recipient structures i the hand like the bone,
tendons, nerves and vessels are miect. Hence, the hands
with CRS resemble adult post-traumatic defects and toe
transfers when done, are usually straightforward. Among
all the indications for toe transfer in congenital hand con-
difions, the best results are obtained in CRS pationts ™%
Im symbrachydactyly, the proscimal structures are hypo-
plastic and at times the melacarpal and phalanges are
absenL In such cases, the toc has to be fixed to the car-
pal bone or distal radies. The level of ampagation of the
thumb in CRS i= rarcly al or proximal o the metacar-
pophalangeal joml, makimg fxation of the transferred toe
casier. If a double toe transfer 15 needed n an adactylous
hand to restore opposmg pinch, two second toc transfers
gre preferred and is better performed sequentially, @4
The thumb 15 reconstructed first and 0 the mext stage,
the other toe 1= transferred (o the finger and this can be
adjusted o the position and mobality of the first transfer
{thumb).™ Staged trensfer reduces anaesthesia risk.

Amongsl the 14 children who underwent e toe
transfer for congenital hand conditions af our centre, two
had CRS. The second toc was transferred to reconstruct
the short thumb (Fiz. 6 The sccond toe = chosen over
the preat toe m view of the better funchon and acsthetics
attamed.™ The foot dissection 15 commenced only after
dissection of the hand. The hand structures are dentifed
and the positions of the bone, tendons, artenes, veimns and
nerves are nofed down. Our goal 15 1o reconstroct & thumb
usng a toe that 15 positioned m such a way that i pulp can
meet the pulp of the fingers present m the hand. The toe =
placed with sdeguate abduction and pronation depending
on the presence of the fingers m the hand. At owr centre,
we perform the transfer at 3 years of age, when the vessels
are of adequaie s1ee for microsurpical anastomosis and the
child is capable of adjustmg to the new thumb carly.

The authors observed that after the second toe trans-
fer for congenital hand conditions, the children attaimed
a pinch sirenpth of 73% of the opposite saide and 3 grp
strength of 53% of the opposite side. The transferred Loe
had a prowth of 83% compared to the contralateral see-
ondd tos.
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