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Hallux varus is often a severe, moderately disabling and
embarrassing complication of hallux abductovalgus
surgery. Traditional treatment has beenextremelyvariable
inapproachand results. Thischapterexamines many ofthe
etiological factors of the acquired or postoperative hallux
varusand offersasystematiclogicalapproachtocorrection.

The deformity of hallux varus occurs at the first metatar-
sophalangeal jointand affects theentire foot structureand
function. It may exist as the subtle transverse plane defor-
mity of hallux adductus or it may present with the classic
malleus, adductus and varus rotational deformity (Fig. 1).
Previousauthors (1-12) have identified the following factors
as contributing to development of hallux varus:

1. excision of the fibular sesamoid

2. excessive resection of the medial
eminence with disruption of the
sagittal groove

3. overzealous osseous correction of the
intermetatarsal angle or proximal articular
set angle

4. creation of a muscular imbalance through
disruption of both the adductor hallucis
and lateral head of the flexor hallucis brevis

5. excessive medial capsulorraphy

6. creation of a rectus hallux in the face of
unrecognized high proximal articular set
angle or distal articular set angle

7. medial malposition of the sesamoid apparatus

after adductor tendon transfer

. medially subluxed tibial sesamoid

9. excessive or aggressive postoperative bandaging
and splinting.
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Historical Etiology

Hawkins (5) felt that there were two types of acquired
hallux varus. The first, static or non-dynamic, followed
halluxvalgus correctioninvolvingeitherajointdestructive
type procedure or distal metatarsal shaft osteotomy in
which the muscle balancewas notdisturbed. He believed
thatgradual realignment could be anticipated even though
thegreattoe had been placedinanovercorrected position.

The second was considered to be a dynamic deformity.
It represented the creation of a muscularimbalance. This
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could occur with any operation involving disruption or
destruction of the lateral capsule of the joint. Miller (11)
believed that there were both rotational and linear forces
responsible forthe development, maintenance, andaccen-
tuation of the deformity.

Johnson (8) stated that muscularimbalance occurred as
aresultof aweakened halluxadductorand lateral head of
the flexor hallucis brevis being overpowered by theabduc-
tor hallucis muscle and medial head of the flexor hallucis
brevis. He further stated that development of the classic
clawed hallux was a result of the extensor hallucis longus
overpowering the flexor hallucis brevis.

Other Considerations

Previously the majority of hallux varus occurred follow-
ing McBride-type procedures. This may have beenaresult
of the surgeon attempting to achieve maximum correction
throughasofttissue proceduretoavoid aneeded metatar-
sal osteotomy. In the last decade, numerous first metatar-
sal osteotomies have been performed in combinationwith
the McBride-type procedure further contributing to hallux
varus. We shall examine a few of these factors.

Fig. 1. Clinical demonstration of severe hallux varus deformity.



Recallthatwhenthefirstmetatarsophalangeal jointis pro-
perlyaligned, the medial rimofthebaseofthe halluxislock-
ed in the sagittal groove of the first metatarsal head, The
resultant vectors of force exerted by the abductor hallucis
and medial head ofthe flexor hallucis brevis should not ex-
ceedtheosseousrestraints. Sothe loss of theadductorfunc-
tion alone should not produce in a hallux varus (Fig. 2).

Excision of the fibular sesamoid does compromise the
lateral joint structure to some degree. This may be a
predisposing factor to the development of hallux varus.
However, as an isolated procedure it should not produce
a hallux varus.

Medial capsular repair if performed too vigorously may
effectivelyalter the direction of the force vectors of the first
metatarsophalangeal joint. Creating a medially directed
force vector can indeed lead to hallux varus (Fig. 3). The
medial sesamoid groove is a great stabilizer of the first
metatarsophalangealjoint. Resection of the medial condyle
and staking of the metatarsal head allows thetibial sesamoid
toridemedially. Thisalsoleadstoanalteration offorce vec-
tors. The production of hallux varus canalmostbe predicted
ifthe metatarsal head is staked incombinationwith fibular
sesamoidectomyand excessive medial capsulartightening.

Thestabilizinginfluenceof the sagittal groove canbeap-
preciated during surgery. [fthe halluxisadducted upon the
metatarsal head, the medial rim of the base of the hallux
will lock into the sagittal groove. So the loss of the sagittal
groove couldresultin excessive medialdisplacementofthe
halluxpredisposingthejointtothe developmentof hallux
varus (Fig. 4).

Fig. 2. Proper alignment of first metatarsophalangeal joint;
medial rim of base of hallux locked into sagittal groove of first
metatarsal head.
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It becomes obvious then that resection of the dor-
somedial exostosis must be done with a cut angulated to
preserve the sagittal groove. Fig. 5). This is logical because
the majority of patientcomplaints are related tothe bump
ordorsomedialeminence of the first metatarsal, rather than
at the plantar medial aspect.

Ifthetibial sesamoid has beendisplaced medially it may
influencethedevelopmentofhalluxvarusmuchthesame
as fibular sesamoid influences the development of hallux
valgus. Ifthe sesamoid is markedlydisplaced aclassic hallux
varuswith flexion deformityattheinterphalangeal joint of
the hallux will result. Shift of the balance of power to the
medial side of the joint will close the first intermetatarsal
angle by reverse buckling of the metatarsophalangeal joint

(Fig. 6).

Often the correction of hallux valgus is evaluated by the
hallux position. Arectus hallux signifies a very satisfactory
result. Occasionally the hallux may be placed in a rectus
position and the surgeon may be overlooking a proximal
articularsetangledeformity (Fig.7). This may lead toamild
halluxvarus oradductus deformity of the halluxwhichwith
time results in destructive changes.

Implantarthroplasties are subjected to the same forces
atthefirstmetatarsophalangealjointasinotherprocedures.
If enough deforming factors are present hallux varus may
result.

Adductor Tendon Transfer

Inmanyinstancestheadductortendonwillbedissected
free from its distal attachments and transferred in a sub-

Fig. 3. Altered force vectors with excessive medial capsular repair.



Fig. 4. Medial rim of hallux abutting sagittal groove.

>

Fig. 6. Displaced tibial sesamoid can create reverse buckling
phenomena and close intermetatarsal angle.

capsularfashiontobeanchored tothe medial capsularflap.
If this maneuver is performed too vigorously it may ex-
cessivelyderotatethe sesamoid apparatussothatthetibial
sesamoid isdisplaced medially. The effect of theadductor
transfer can vary according to the amount of tension ap-
plied to the suture as well as its level of attachment to the
medial capsularflap. Iftheattachmentis more proximal on
the jointcapsule itwill exertless force thanwhenattached
more distally (Fig. 8).

Surgical Approaches

Attempts atconservative therapy, suchasbandaging and
splinting have metwith little success. Surgicalapproaches
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Fig. 5. Demonstration of angulated resection of dorsomedial
eminence rather than resection through sagittal groove.

Fig. 7. Unrecognized halluxvalgus interphalangeus deformity can
contribute to overcorrection of the first metatarsophalangeal joint.

tohalluxvarusvary considerably. Simple procedures such
as medial capsulotomy and tendon lengthening have met
with disappointing results. More complex procedures such
astotal soft tissue release of the first metatarsophalangeal
joint, and first metatarsal osteotomies have had more suc-
cess. Implantarthroplasties and first metatarsophalangeal
joint fusions have produced mixed results.

Halluxvarus creates a powerful muscularimbalance that
cannot be ignored. The disruption of antagonistic intrin-
sic musculature in turn alters the influence and effect of
theextrinsicmusclegroups.Asaresult,simple procedures
such as capsulotomy or extensor tendon lengthening will
fail.



Fig. 8. Varied position and tension applied to suture of adductor
hallucis transfer may influence creation of hallux varus. Distal
transfer can create greater force than transfer more proximally.

Correctionofhalluxvaruswill requireawell thoughtout
plan of action. Several circumstances require further
consideration.

1. skin incision and or scar revision
2. dissection process
3. total soft tissue release
4. medial capsular incision
5. tibial sesamoid positioning
6. periodic evaluation of the procedure
7. osseous correction
8. implant or Keller arthroplasty
9. timing of repair
10. expectation of physician and patient

Timing of hallux varus repairand expectations of the pa-
tientand physicianare mostimportant. Ifthecomplication
isrecognized soon enough non-operative treatment such
asbandaging, splinting, ortaping ofthe halluxintoavalgus
attitude may be beneficial. If the deformity has beenin ex-
istence forsome time, conservative methodswill nodoubt
fail. tmustbe recognized that severe destructive changes
can take placeat thefirst metatarsophalangeal jointin the
presence of hallux varus (Fig. 9).

Theexpectations of the physician and the patient should
be clearly defined and understood before any corrective
treatment is instituted.
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Skin Incision

The previous scar should be evaluated to determine if it
contributes to the deformity. If it is a contributing factor,
scar revision ratherthan reincision should be considered.
Otherwise, adorsomedial curvilinearincision will provide
ample access to the structures of the first metatar-
sophalangeal joint.

Dissection Process

Anatomic dissection has proven of great benefitin joint
reconstruction. Theestablishmentoftissue planesin revi-
sional surgery often requires more delicate dissection.
Tissue plane identification may have to be initiated more
proximally along the first ray. The repair process involves
the manipulation of scarred tissue on the superficial and
deep level. The tissues do not possess normal
characteristicsand sothe predictability of the healing pro-
cess less certain. Inventory and functional assessment of
allthestructurescomprisingthefirstmetatarsophalangeal
joint is required. Dissection of the intermetatarsal space
may be most challenging.

Total JointRelease, CapsularIncision and Repair

Arthrotomy of the first metatarsophalangeal joint is ap-
proachedsimilartoadislocated lesser metatarsophalangeal
joint or total joint implant. All soft tissue structures are
released fromthe metatarsalhead tofullyevaluatetheirin-
fluence on the deformity (Fig. 10).

The capsular incision is a most important step in the
surgical repair process. The presence of medial capsular
contractionorshortening from previoussurgerygreatlyin-
fluencesthefinal outcome. The surgeon mustvisualize the
final positioning of the metatarsophalangeal joint. Reposi-
tioningthe hallux fromits varus positiontoamoreabducted

Fig. 9. Destructive changes of metatarsal head secondaryto hallux
varus deformity.



position will involve a relative lengthening of the medial
capsular structures.

The goal of the capsular repairis lengthening of the dor-
sal and medial capsule for coverage of the metatar-
sophalangeal joint. Capsular incisions to consider are: U-
shaped, pennant shaped, “V" shaped, tongue and groov-
ed shaped (Fig. 11). Each of these capsularincisions allows
for coverage of the joint surfaces with repositioning of the
hallux.

Tibial Sesamoid

Amediallydisplacedtibial sesamoid usually requires divi-
sionofthe conjoined tendonsofabductor hallucisand flex-
or hallucis brevis. Realignment and derotation of the cap-
sule has a direct effect on the tibial sesamoid position. If
adequate sesamoid positioning is achieved, it may be
desirable to convert the abductor hallucis muscle into a
plantarflexor of the joint by transferring it plantarly. If
satisfactory repositioning of the sesamoid cannotbe achiev-
ed,itshould be excised. Afterexcision of the sesamoid the
interphalangeal joint should usually be arthrodesed.

Abductor Hallucis

This muscle has been found to insert into the medial
aspectofthe proximal phalanxofthe hallux5% ofthetime.
Nineteen percentofthetimeitwasnotattachedtothetibial
sesamoidatall (12). If thisisacontributing factor to the defor-
mity it may need to be tenotomized or transferred. It has
isusefultotransferthe tendontothelateral plantaraspect
of the first metatarsophalangeal joint.

The goal in transferring the abductor tendon is to con-
vertitsdeforminginfluencetoastabilizing and corrective
force. It may be routed either dorsally or plantarly to the
metatarsal neck. The tendon is generally attached to the
plantarlateral capsular structures. This providesagood an-
chor point and may also exert a derotating effect on the

Fig. 10. Degloving of first metatarsophalangeal joint also con-
sidered as total joint release.
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capsule. In several cases in which the tendon was trans-
ferred dorsal to the first metatarsal its effect was only
marginal. Thismay have beenduetotheintrinsicinstability
that exists in the capsule after a total soft tissue release of
thejoint. Whentheabductortendonisrouted beneaththe
first metatarsal a greater stabilizing effect has been noted
(Fig. 12).

Periodic Assessment

Thefirstmetatarsophalangeal jointshould be examined
at regular intervals during the surgical procedure. This is
done to determine position and functional direction. Un-
fortunately, patientscannotgetoffthe operatingtableand
be evaluated with the foot in a weight-bearing position.
Evaluation of the foot in a loaded position will be only an
estimateofweightbearing. Should residual varusdeformity
remain after total joint release, osseous alteration mustbe
considered.

Addressing The first Ray

All osseous deformities require thorough clinical and
radiographicexamination. A negative intermetatarsalangle
is often due to overzealous correction. Such findings may
necessitate osseous correction of the first ray. Numerous
first metatarsal osteotomies may provide adequate correc-
tion. Various modifications of the Austin osteotomy have
been successful in realigning the first ray. Occassionaly
bone grafting of the first ray with more complex fixation
methods may be required.

A staked firstmetatarsal head with hallux varus deformi-
ty presentsagreater challenge. Thorough evaluation of the
articular surface and assessment of function is necessary.
Anegative proximal articularsetangle mayalsobe present.
Revisional osteotomy of the distal metaphyseal region may
be needed. The use of an implant may be warrented due
to loss of articular cartilage.

In some instances varus deformity may be secondary to
an Akin type procedure done in combination with a soft
tissuebunionectomy. If osseousdeformityis presentatthe
level ofthe halluxitalsomustbeaddressed byareverse Akin
osteotomy.

Acommon misconceptionisthatanimplantarthroplas-
tywill restorenormal positiontothejointand solvethe pro-
blem. Implantsare notapanaceafor halluxvarus. Ifanim-
plant arthroplasty is selected as the procedure of choice
alldeforming forces must be removed from the soft tissue
and bone or the implant will fail.



Fig. 11. Various approaches to medial capsular repair.
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Fig. 12. Transfer of abductor hallucis plantar to first metatarsal
creates greater force vectors in proximal and plantar directions.

Analternative procedure thatmustbeincluded forcom-
pleteness, is first metatarsophalangeal joint arthrodesis.
Most podiatrists view this as a last resort but it is a predic-
table method of treatment in the appropriate patient
population.

Summary

Successful treatment of hallux varus requires thorough
evaluation and identification of all deforming influences.
Awellthoughtoutoperative plan mustbe developed which
reverses the deforming forces. Total soft tissue releaseand
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appropriateattentiontothemuscle-tendon balance prin-
ciples should be a logical initial step. If other deforming
influences are present such as first ray malalignment, the
appropriate reconstructive procedures should be
undertaken.
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