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In order to be able to evaluate the various surgical procedures used 
in the treatment of hallux valgus, the clinical and pathological features 
of the disease must be reviewed. 

The condition is most common among females, a preponderance of 
90 7%. Most of these women acquire the deformity in late childhood. 
Their hands and feet become soft and weak, and the joints hyper- 
mobile. It does not seem unlikely that the underlying cause is an in- 
herited connective-tissue disorder. Hallux valgus is so commonly fa- 
milial in this group of patients that it must be considered an inherited 
disease. 

The most striking objective findings are a bunion over the meta- 
tarsophalangeal joint of the great toe and valgus position of the toe. 
Closer inspection, however, reveals more profound changes in the fore 
part of the foot. Viewed from above during weight-bearing, the fore 
part shows increased breadth. X-rays show that the spread of the 
metatarsals is due essentially to a varus deformity of the first meta- 
tarsal. The long axes through the first and second metatarsals, which 
normally form an angle of 6" to 7 "  with each other, now form a much 
wider angle, 12-15". 

X-rays show, moreover, subluxation of the metatarsophalangeal 
joint of the great toe, the proximal phalanx being dislocated lateral 
to the joint surface of the capitulum and the lateral sesamoid bone 
displaced into the interstice between the first and second metatarsals. 
At a valgus angle exceeding 35", the sesamoid bone is tilted; the edge 
is visible in the interstice as a narrow, oval shadow. In such a case, 
the great toe turns on its long axis in pronation. 

In mild cases the subluxation of the metatarsophalangeal joint, 
with the dislocation of the lateral sesamoid bone into the interstice, 
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is only slight in the absence of weight-bearing. Radiography shows 
that the dislocation takes place during weight-bearing, while the bone 
slips back below the caput during rest. (Fig. 6 5 ) .  

One might advance the hypothesis that the dislocation of the 
sesamoid bone is the main aetiological factor in this condition. It takes 
place only in the above-mentioned type of female with relaxed liga- 
ments. Because of the shoes we wear, weight-bearing is carried out 
with faintly contracted muscles, as the sole is not exposed to any irri- 
tant from the ground. The sesamoid bones, therefore, do not become 
properly fixed when weight-bearing is relieved, and are therefore more 
easily dislocated. We need only recall the mobile state of the patella 
when the quadriceps is relaxed. The dislocation of the sesamoid bones 
occurs because of a rupture in the fascia surrounding the head of the 
first metatarsal. Dissection of the foot reveals a weak site in the con- 
nective tissue on a level with the bunion, presumably the site of the 
rupture. 

A s  regards the functional disturbances in the fore part of the foot 
and the toes, especially the great toe, the  subluxation is the main 
feature which causes profound changes in the movement of the meta- 
tarsophalangeal joint. Normally, the function of this joint is that of a 
simple hinge joint the axis of which passes horizontally through the 
capitulum. In the presence of subluxation, the axis of this movement is 
more oblique, in the valgus position, depending on the valgus angle 
of the toe. In addition to the hinge movement, determined by this 
axis, the toe performs a rotation in the valgus direction, the axis of 
which passes vertically through the capitulum, so that the valgus angle 
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Fig.  4 .  Fig.  5 .  
Radiograph showing the sesamoid Radiograph showing the same foot 
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valgus. 

is increased on dorsal flexion of the toe. Furthermore, the toe rotates 
on its long axis in pronation. This may be distinctly seen on passive 
dorsal flexion of the toe. It will be observed also that the,dorsal flexion 
of the toe depends on the flexion of the fore part of the foot. On 
considerable plantar flexion of the fore part of the foot, such as occurs 
with a high-heeled shoe, the dorsal flexion of the toe is free, and the 
valgus position described above is not very marked. On dorsal flexion 
of the fore part of the foot to about go”, passive dorsal flexion of the 
toe can only amount to 10-15”. If the dorsal flexion is forced, the toe 
is pronated and the valgus position increased, enlarging the bunion, 
and the metatarsal bone is turned into the varus position and prona- 
tion. (Fig. 1-3). 

This “deleterious mechanism” takes place each time weight-bear- 
ing is relieved, the bunion rubs against the leather of the shoe, the 
varus tendency of the first metatarsal is increased, and the meta- 
tarsocuneiform joint of the great toe ’becomes ever looser. 

The diminished dorsal flexion of the toe in right-angled flexion of 
the fore part of the foot is an important factor. It may be called 
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functional hallux rigidus. It is presumably due to a shortening of the 
plantar fascia and the flexor hallucis brevis combined with elevation 
of the first metatarsal which increases the relative shortening of the 
plantar soft parts. 

Another main feature is the insufficient power of flexion in the 
great toe. It has been considerably reduced, almost down to 0, in all 
the patients examined. The weakening is a consequence of the sub- 
luxation and the oblique traction exerted by the tendons owing to the 
valgus position of the toe. 

The bone does not put up the necessary resistance to the pull of the 
muscles. Instead of flexion in the metatarsophalangeal joint, an in- 
creased valgus position is brought about. 

The third main feature is the abolition of the medial weight- sup- 
porting segment of the foot. This is an active point of support, main- 
tained by muscular power, pulling the toe and the head of the first 
metatarsal into plantar flexion. The muscles involved are the flexor 
hallucis brevis and longus, the peroneus longus, and the abductor and 
adductor hallucis. The capitulum is pulled dorsally and into varus 
position, as the insufficient flexors are unable to keep the toe pressed 
towards the ground when weight-bearing is relieved. The weight must 
then be carried by the other parts of the fore-foot, especially the capi- 
tula of the second, third, and fifth metatarsals. This is clearly ap- 
parent upon inspection of the sole. Callosities may be seen on these 
capitula, whereas the ball of the great toe is smooth without any signs 
of weight-bearing. 

Unlike the great toe, the lateral toes are not supposed to exert great 
force in the shift in weight-bearing. Gradually, there will be a tendency 
to subluxation, particularly in the second metatarsophalangeal joint, 
and finally the capitulum will be forced in a plantar direction through 
the joint capsule, always medial to the flexor tendon. And even though 
this does not happen, the patient will gradually develop more or less 
severe pain in the fore part of the foot. The middle toes often assume 
the hammer toe position, partly due to the narrow space in the shoe 
itself resulting from the valgus position of the great toe, but also be- 
cause they are not suited to carry a heavy weight, as only the pulp 
is in contact with the ground. The pressure will affect this site and 
under the capitulum. 

When the great toe is normal, pressure is brought to bear on the 
entire plantar aspect, as the toe is in contact with the ground, and 
flexion in the distal joint is impossible when weight-bearing is relieved. 

The surgical treatment of hallux valgus is supposed to preserve 
the mobility of the metatarsophalangeal joint and to correct the valgus 
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position by reducing the subluxation in the metatarsophalangeal joint. 
This re-establishes the hinge movement and thegower of flexion, mak- 
ing the ball of the great toe the medial point of support as before. 
Consequently, the pain in the fore part of the foot is mitigated. The 
bunion disappears as soon as the subluxation is reduced. 

Simple straightening of the toe is impossible, but it is necessary 
to shorten the metatarsal bone. Follow-up of patients who have under- 
gone an arthroplasty of the metatarsophalangeal joint with shorten- 
ing of the metatarsal by about 2 cm reveals the great toe to be in the 
hammer toe position. The metatarsophalangeal joint is in dorsal and 
the distal phalanx in plantar flexion. The explanation is that the flexor 
hallucis brevis is insufficient, as its origin and insertion have been 
approximated too much. The muscle is too short to compensate for 
the shortening of the bone. Therefore, the proximal phalanx is in 
dorsal flexion. The distal phalanx is in plantar flexion, because the 
flexor hallucis longus, owing to its length, is better suited to com- 
pensate for the shortening. 

The partial decapitation of the arthroplasty abolishes the medial 
point of support, shifting the weight to the capitula of the second and 
third metatarsals. 

The insufficiency of the toes and the abolition of the medial point 
of support account for the severe pain in the fore part of the foot 
following arthroplasty. 

The surgical shortening should preferably not exceed 3/4 cm for 
which the flexor hallucis brevis is usually able to compensate. 

The so-called Schede operation consists in a simple chiselling away 
of the medial part of the capitulum (the “exostosis”), but the toe is 
not straightened, and the subluxation persists. The abnormal move- 
ment in the joint continues and increases the valgus position of the 
toe “with each step”. 

The late results of the Schede operation have also shown that the 
improvement lasts only a few years: at the end of three or four years, 
the symptoms recur and the valgus deformity of the toe is increased. 

The most attractive procedure, anatomically as well as functionally, 
is an osteotomy of the first metatarsal. The distal end of the bone is 
cut obliquely from the lateral towards the distal and medial aspect. 
The medial part of its distal end is cut, while a tip is preserved on 
the lateral and plantar aspect to  be fitted into a recess made in the 
dorso-medial part of the opposing surface of the capitulum. This cor- 
rects the valgus position of the toe at the same time as the subluxation 
in the metatarsophalangeal joint is reduced. Simultaneously, the bun- 
ion disappears, the breadth of the fore part of the foot is diminshed, 
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and the medial point of support is re-established, as the capitulum has 
been shifted towards the plantar aspect. 

The movement of the metatarsophalangeal joint is again a hinge 
movement, the power of flexion has been partially restored, so that 
the toe again takes part in the movement of walking with normal 
weight-bearing. 

S U M M A R Y 

On the basis of a follow-up study of patients who had undergone 
operations for hallux valgus, the author submits theoretical considera- 
tions regarding the surgical treatment of this condition. I t  is pointed 
out that surgery must correct the deformity by abolishing the sub- 
luxation in the metatarsophalangeal joint. This re-establishes the hinge 
movement in the joint. The flexion power of the toe improves and the 
medial point of support of the foot is maintained. 

The necessary shortening of the first metatarsal, 1/-3/4 cm, must 
not be exceeded, as insufficiency of the flexor hallucis brevis will result. 

R E S U M E  

Sur la base du rkexamen de malades qui ont ktk opbrks pour hallux 
valgus, l’auteur soumet des considCrations thkoriques sur les condi- 
tions du traitement chirurgical. I1 est soulignk que l’intervention chi- 
rurgicale doit corriger la dkformitk en abolissant la subluxation de 
l’articulation mktatarsophalangienne. Ceci rktablit le m0uvemen.t de 
pivotement de l’articulation. 1,e pouvoir de flexion de l’orteil est amk- 
liorC et le point mkdial de support du pied est maintenu. 

Le racourcissement nkcessaire du premier mktatarsien, 1/ B 3/4 de 
cm. ne doit pas Ctre dkpassk, car il en rksulterait une insuffisance du 
flkchisseur hallucis brevis. 

Z U S A M M E N F A S S U N G  

Auf Grund von Nachuntersuchungen von Patienten, an  denen eine 
Operation wegen Hallux valgus vorgenommen worden war, legt der 
Verfaser einige theoretische Betrachtungen uber die Behandlung 
dieses Zustandes vor. Er hebt hervor, dass die Deformitet durch die 
Beseitigung der Subluxation im Metatarsophalangealgelenk korrigiert 
werden muss. Dies stellt den Scharniermechanismus des Gelenkes 
wieder her. Die Beugefahigkeit der Zehe bessert sich und der mediale 
Unterstiitzungspunkt des Fusses bleibt erhalten. 
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Die notwendige Verkurzung des ersten Metatarsus, cm, darf 
nicht iiberschritten werden, da andernfalls eine Insuffizienz des Flexor 
hallucis brevis entstehen wurde. 

R E F E R E N C E S  

1. H .  B.  Mygind:  Operativ Behandling af hallux valgus. Ugeskrift for Laeger. 115: 

2. 
236, 1953. 
“Spontan” Luxation of 2, TA. Ugeskrift for Laeger. 115: 239, 1953. - 


