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Iatrogenic Hallux Varus Surgical Procedure: A Study of 14 Cases 
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ABSTRACT 
Hallux varus occurs most frequently as result of exces- 
sive surgical correction of musculoligamentous imbal- 
ance around the metatarsophalangeal (MTP) joint of the 
great toe (lateral release and medial capsuloligamentous 
tensioning). If untreated, the condition may lead to mo- 
tion loss and degenerative arthritis. In this series, 14 
cases of hallux varus were treated. Medial arthrolysis 
was done in each case. In five cases, reconstruction of 
the lateral ligament (with a 1.5-mm Ligapro suture), using 
a new technique, accompanied the medial release. Ar- 
throdesis of the MTP was done in nine cases treated 
when there was already stiffness and arthrosis. Accord- 
ing to a 100-point scoring system, the results were ex- 
cellent in 56% and good in 44% of the MTP joint arthro- 
desis cases. Results were excellent in 100°/~ of the 
mobilizing technique cases using Ligapro suture. 

INTRODUCTION 

Hallux varus is a rare postoperative consequence of 
surgically treated hallux valgus; however, the func- 
tional handicap created by it is sometimes severe. 

Subsequent problems related to footwear and cos- 
metic appearance are often worse than those of the 
initial hallux valgus deformity. 

We have developed therapeutic and surgical plans 
from the 14 cases presented. We describe a new 
surgical technique in the treatment of this iatrogenic 
complication. 

MATERIALS AND METHODS 

Fourteen cases of hallux varus were treated be- 
tween November 1981 and November 1993. These 
consisted of 14 feet in 13 women with an average age 
of 56.5 years (range, 31-79 years). 

All patients presented with metatarsophalangeal 
(MTP) joint pain, deformity and intolerance for normal 
footwear. 

From the Department of Orthopaedics and Sports Injuries, South 
Hospital, University Hospital Grenoble, B.P. 185, 38042 Grenoble, 
Cedex 9, France. Address reprint requests to Dr. Tourne. 

Clinical examination showed hallux varus, most 
marked on loading, with dorsiflexion and supination of 
the first phalanx. In five cases, there was movement at 
the MTP joint with a moderate but reducible claw 
deformity at the interphalangeal (IP) joint. In nine 
cases, the MTP joint was immobile and there was a 
mobile, painfree claw deformity at the IP joint. 

Radiological findings correlated with clinical find- 
ings in each case. In five cases using the Ligapro 
suture, the MTP joint was normal. In the nine cases 
undergoing arthrodesis, eight cases had MTP arthro- 
sis and one case had a prosthesis with periprosthetic 
osteolysis. A joint was considered to be varus if there 
were a medial deviation from the longitudinal axis of 
the first metatarsal, with a range of between -30" and 
-7" and an average value of -14". There had been 
too generous an exostosectomy in one case. 

It was possible to specify from medical records the 
initial treatment of hallux valgus in all cases and this 
was confirmed on x-ray. 

Three patients had had a shortening osteotomy of 
the proximal phalanx, with a lateral soft tissue release 
and with resection of adductor hallucis, recentering of 
the sesamoid bones with tensioning of the medial 
ligamentocapsular structures. Two cases had been 
operated on using Petersen's technique (first phalan- 
geal base resection with tensioning of the medial liga- 
mentocapsular structures). One case had a silicone 
"button" prosthesis. Three cases had been operated 
on using the Keller-Brandes technique. Five cases had 
had adductor hallucis transfer using the McBride tech- 
nique. 

The 14 feet (13 patients and one bilateral case) fell 
into two distinct groups. Group 1 (nine cases) had an 
average age of 64 years (range, 57-79 years). They 
had degenerative MTP joints that occasionally 
showed evidence of osteolysis. The IP joints had no 
degenerative changes. The degree of varus was 
greater in this group, with a range of -30" to -70" and 
with an average of -16". Group 2 (five cases) had an 
average age of 43.5 years (range, 31-58 years). They 
had a hallux varus associated with a mobile MTP joint 
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free of radiographic evidence of degenerative 
changes. The angle of varus was between -15" and 
-8" with an average of -12". 
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SURGICAL PROCEDURE 

Arthrolysis 

Arthrolysis is done in all cases to correct the varus 
deformity. This precedes the definitive corrective pro- 
cedure. Using a medial incision at the junction of the 
skin of the sole and the dorsum of the foot, the ab- 
ductor hallucis, which holds the medial sesamoid in 
medial dislocation or subluxation, is resected. 

Arthrodesis of the Great Toe MTP Joint 

Bony fusion was achieved by compression of the 
bony ends of the proximal phalanx and the first meta- 
tarsal using a cancellous bone screw 4 mm in diame- 
ter directed from the proximal phalanx into the first 
metatarsal. A dorsally positioned four- or five-holed 1/4 

tubular plate was fixed with screws 2.7 mm in diam- 
eter. The ideal configuration between proximal pha- 
lanx and first metatarsal axis is a valgus of 10" to 20" 
associated with a dorsiflexion of 25" to 35". Dorsiflex- 
ion was measured with the foot flat on the floor. The 
angle measured is that between the longitudinal axis 
to the metatarsal and the longitudinal axis of the pha- 
lanx. Walking was started the first postoperative day 
and at 3 months the patients were allowed to wear 
heeled shoes. 

Mobilizing Technique (Saragaglia's Technique) 

Saragaglia's technique involves two stages: freeing 
of the medial soft tissues which hold the great toe in 
varus (arthrolysis) and re-establishment of the proxi- 
mal phalanx valgus (Fig. 1, A-E). Arthrolysis, the basis 
of the procedure, comprises dividing the tendon of 
abductor hallucis. The entire tendon insertion is di- 
vided (Fig. 1A). The second stage consists of recon- 
struction of the lateral ligament using a 1.5 mm diam- 
eter elastic Ligapro suture, which ensures stabilization 
of the proximal phalanx in valgus. The Ligapro is an 
elastic polyethylene terephtalate device specially pro- 
duced for reconstruction and augmentation of liga- 
mentocapsular structures. 

Two parallel tunnels 2 mm in diameter are drilled in 
the head of the first metatarsal and in the base of the 
proximal phalanx (Fig. 1, B and C). A second incision 
is made in the first web space to divide any intercap- 
itometatarsal fibrosis (Fig. 1 D). Correction of any de- 
formity can then be made easily. 

A Ligapro suture is threaded in the direction of the 
arrows (Fig. lE), in effect reconstructing the lateral 
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Fig. 1. A, Resection of abductor hallucis. B, Drilling of two tunnels 
of 2 mm in diameter in the head of the first metatarsal and base of 
the proximal phalanx. C, The parallel nature of the tunnels. 0, 
Division of intercapitometatarsial fibrosis. f, Passage of the 1.5-mm 
Ligapro suture as directed by the arrows, in reconstruction of the 
lateral collateral ligament. F, After having corrected the great toe 
varus, the Ligapro suture is tied in the first web space. 
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Fig. 2. A, A failed McBride's technique, done for left hallux valgus. 6, Revision using MTP joint arthrodesis with a small cancellous bone screw 
and a 'h tubular plate. 
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TABLE 1 
Global Results of Group 1 

Condition of first ray 
(50 points) points 

Bony fusion obtained: 10 

10" < M l P l  < 20": 5 points 
25" < dorsiflexion of great 

IP joint normal: 15 points 
Painless first ray (excluding 
arthritis of IP joint): 15 points 

Able to wear normal footwear 
w/o orthopaedic insoles: 15 
points 
Able to walk w/o problems 
independent of terrain: 15 
points 

toe < 35": 5 points 

Functional effects 
(30 points) 

Patient appreciation 
(20 points) 

Overall results 

Very satisfied: 20 points 
Satisfied: 10 points 

Excellent: > 90 points 
Good: 75-89 ooints 

Pseudarthrosis: 0 point 
Painful first ray (excluding arthritis of 

M l P l  < 10" or MlP1 > 20": 0 point 
Dorsiflexion < 25" or > 35": 0 point 
Symptomatic arthritis of proximal IP 

proximal IP joint): 0 point 

joint: 8 points 

Able to wear normal footwear 

Problems w/walking on hilly terrain: 
w/orthopaedic insoles: 8 points 

10 points 

Disappointed: 5 points 

Fair: 50-74 points 

collateral ligament. Having corrected the varus of the 
great toe, the suture is tied in the first web space (Fig. 
1 F). This procedure was done in five cases where the 
MTP joint was mobile, without radiographic evidence 
of degeneration, and without severe claw deformity at 
the IP joint. 

RESULTS 

The two groups were divided according to the sur- 
gical procedures just described. All patients were fol- 
lowed up using both clinical and radiological data. 

Postoperative Complications 

infection, or venous thrombosis. 
There were no cases of delayed wound healing, 

Results of Group 1 (Arthrodesis) 

This group contained nine cases of hallux varus 
associated with degenerative lesions of the great toe 
MTP joint. The average length of follow up was 5.4 
years (range, 3-13 years). All cases in the group had 
an arthrodesis of the MTP joint of the great toe. Re- 
sults were evaluated using functional, radiological, 
and global criteria. 

Radiological results (Fig. 2, A and B). Bony fusion 
was achieved in all cases in an average of 60 days. 
There were no cases of pseudarthrosis. Ideal valgus, 
i.e., between 10" and 20", was achieved in six out of 
nine cases (70%). Ideal dorsiflexion, between 25" and 
35" was achieved in nine cases (100%). The IP joint 
showed degenerative changes in two cases but was 
clinically asymptomatic. 

Functional results. Great toe pain at rest and on 

Painful arthritis of IP joint: 0 
point 

Obliged to wear orthopaedic 
shoes or made-to-measure 
footwear: 0 point 
Problems with walking on flat 
terrain: 0 point 

Unhappy: 0 point 

Poor: < 50 points 

walking was seen in one case where the osteosynthe- 
sis device had been left in situ. There was a uniform 
ability to wear normal footwear. Patients were very 
satisfied with the operation in eight out of nine cases 
(89%) and were satisfied in one case (1 1 %). 

Global results. Global results were evaluated using a 
1 00-point scoring system, taking into account the ef- 
fect of the arthrodesis on the first ray, the overall 
functional outcome (footwear and walking) and the 
patient's opinion of the operation (Table 1). The results 
were found to be excellent in five out of nine cases 
(56%) and good in four out of nine cases (44%). 

Results of Group 2 (Mobilizing Technique) 

This group contained five cases treated by refash- 
ioning of the lateral collateral ligament using a 1.5-mm 
Ligapro suture. There was an average follow-up of 4 
years (range, 2-6 years). 

Radiographic results (Fig. 3, A and 13). The average 
valgus obtained was 10" (four feet with a valgus of 10" 
and one foot with a valgus of 12"). During the fol- 
low-up period, there was neither radiographic evi- 
dence of intolerance of the Ligapro suture (tunnel site 
osteolysis) nor MTP joint degeneration. 

Functional results. The five cases had relief of great 
toe pain. Clinically, there was no evidence of intoler- 
ance of the Ligapro suture. In all cases, mobility of the 
MTP joint was normal (>lo" plantarflexion and be- 
tween 60" and 90" of dorsiflexion). Gait and footwear 
were normal in all cases. 

Global results. According to a similar 1 00-point 
scoring system, results were excellent in all cases 
(100%) ('Table 2). 
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Fig. 3. A, A failed Petersen's technique with too generous an exostosectomy and a varus of 12". 8, Reconstruction of the lateral collateral 
ligament with a 1.5-mm Ligapro suture. Results at 3 years: no intolerance of the Ligapro suture, no recurrence of varus. and no degenerative 
changes in the MTP joint of the great toe. 
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TABLE 2 
Global Results of Group 2 

Condition of first ray 
(50 points) 

Functional effects 
(30 points) 

Patient appreciation 
(20 points) 

Overall results 

DISCUSSION 

Painless first ray (excluding 
arthritis of IP joint): 15 points 
5" < M1 P1 < 12": 10 points, 
plantarflexion: > 10" = 5 
points, dorsiflexion: > 60-90" 
= 5 points 

0 No radiographic intolerance 
of the Ligapro: 15 points 

Able to wear normal footwear 
wlo orthopaedic insoles: 15 
points 
Able to walk wlo problems 
independent of terrain: 15 
points 

Painful first ray: 0 point 
M l P l  < 0: 0 point, 12" < MIP1 
< 20": 8 points, M1 P1 > 20": 0 
point 
Plantarflexion < 10": 0 point, 
dorsiflexion < 60": 0 point 
Radiographic intolerance of the 
Ligapro: 0 point 

Able to wear normal footwear with 
orthopaedic insoles: 8 points 
Problems with walking on hilly 
terrain: 10 points 

Very satisfied: 20 points 
Satisfied: 10 points 

Excellent: > 90 points 
Good: 75-89 points 

Disappointed: 5 points 

Fair: 50-74 points 
- 

Etiology of Hallux Varus 

Our series showed etiologies similar to those in the 
literature.334r6 These were: (1) excessive release of the 
sesamoid bones at the first web space associated 
with too great a medial ligamentocapsular reinforce- 
ment (six cases in our series); (2) excessive narrowing 
of the second metatarsal space (McBride's technique 
[five cases], valgus osteotomy of the first metatarsal, 
and Petersen's technique [two cases] were used); (3) 
excessive exostosectomy of the head of the first 
metatarsal (one case); and (4) articular destruction 
secondary to the presence of a silicone prosthesis 
(one case). 

Corrective Techniques in Hallux Varus 

In the first stages of the problem, adapted footwear 
has the capacity to passively correct the varus. Pro- 
gressive stiffening of the MTP joint often leads to 
increasing pain and deformity. Degenerative changes 
of the MTP joint may develop relatively rapidly, fol- 
lowed by clawing at the IP joint. 

Arthrolysis is done in all cases regardless of the 
stage, but this is never the sole procedure. A tech- 
nique that differs according to the stage is therefore 
used in conjunction with the medial release. A mobi- 
lizing technique or arthrodesis was then performed 
based on the absence or presence of degenerative 
MTP joint changes. 

In cases in which the MTP joint is free of degener- 
ative changes, the great toe valgus should be re- 
stored. The tendon transfer of extensor hallucis to the 
lateral surface of the base of the proximal phalanx 

Recurrence of hallux varus: 0 

0 IP stiffness: 0 point 
Intolerance of the Ligapro: 0 

point 

point 

Obliged to wear orthopaedic 
shoes or made-to-measure 
footwear: 0 point 

0 Problems with walking on flat 
terrain: 0 point 

Unhappy: 0 point 

Poor: < 50 points 

combined with IP arthrodesis has been de~cr ibed.~ A 
split extensor tendon transfer without IP arthrodesis 
also has been described.*z3 Transfer of the first dorsal 
interosseus from the base of the metatarsal of the 
second toe to the medial border of the proximal pha- 
lanx of the great toe gives adequate correction and 
stability.' It remains to be seen whether there will be 
any long-term sequelae of sacrifice of those tendons. 

Our technique ensures that the valgus forces are 
re-established. Medial arthrolysis associated with re- 
construction of the MTP lateral collateral ligament in- 
duces a fibrosis and a good repositioning of the ses- 
amoid apparatus, which corrects great toe varus. 

The single case in which there had been too gener- 
ous an exostosectomy was corrected satisfactorily 
with a Ligapro suture. Reconstruction of the lateral 
collateral ligament negated the need for a medial bony 
buttness. 

In cases with degenerative changes or stiffening of 
the MTP joint of the great toe and when there is claw 
deformity of the IP joint, MTP joint arthrodesis should 
be done.lS7 A small cancellous compression screw 
and a V4 tubular plate give a strong and stable arth- 
rodesis, allowing bone grafting in certain cases and 
immediate postoperative weightbearing. 

Ideally, a valgus of between 10" and 20" and dorsi- 
flexion of between 25" and 35" should be obtained; 
this configuration is a compromise between risk of 
overloading the first MTP joint (in cases exceeding this 
configuration) and risk of overuse of the IP joint (in 
cases with values less than this configuration). 

We agree that arthrodesis of the great toe MTP joint 
is an effective and reliable treatment of hallux ~ a r u s . " ~  
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CONCLUSION 

When the combination of hallux varus and MTP joint 
degenerative arthritis exists, joint arthrodesis is the 
treatment of choice. Reconstruction of the lateral col- 
lateral ligament with a 1.5-mm Ligapro suture is an 
effective and reliable technique when no degenerative 
changes exist. 
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