
Acts orthop. scand. 45, 271-295, 1971 

’I’hc London IIospital and the Enfield Group of Ilospitals, London, England. 

SURGERY FOR i\DOLESCENT HALLUX VALGUS 

€3. HELAL, S. K. GUPTA Jt P. GOJASEKI 
Acccptcd 6.vi.73 

Over 130 different operations have been described for adolescent hallux 
valgus. A representative seleclion is illustrated in the diagrams ( Figurc 
6 ) .  Each operation is based on the inventor’s concept of the relativc 
importance of various aspects of the pathological anatomy of the de- 
formity (Figure 1). 

This bewifdering variety of surgical procedures is described, each 
with its own advocate, so the choice of operation remains a problem. 
Although reviews of certain operative procedures are available (Sim- 
monds & Menetaus 1960, Gibson & Piggott 1962, Wilson 1963, Waugh 
1963, Carr & Boyd 1968, on the Mitchell operation) the opcration chosen 
often depends on where the surgeon was trained. 

Our aim was to present an objective assessment of thc operations in 
current use, thus providing some guide as to the best procedure for thc 
uncommitted surgeon (Figures 2, 3, 4 ) .  

A prospective review could have meant performing many unsatis- 
factory operations so we decided on a purely retrospective review. Un- 
fortunately, adequate preoperative data were not always available from 
the records we collected, so we discarded all the cases with no prc- 
operative X-rays. 

Experienced, highly skilled, surgical technicians can often turn a 
“sow’s ear” of an operation into a “silk purse” of a result; so we as- 
sessed not only the end results, but also factors including the technical 
difficulties and the morbidity of any given procedure. 

We compared the more popular procedures. We sent a questionnaire 
to 450 orthopaedic surgeons in Britain, (Table 1 ) ; 370 replies reflected 
their interest in the problem. Many contained useful and interesting 
information and we are indebted to them all. 

In  Britain each year, over 2,000 adolescent patients are operated on 
for hallux valgus, a measure of the importance of the condition; 296 
siirgeons stated their choice of procedure (Table 2 A ) .  
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Figurc 1 .  Pathological anatornu of hallux oalgus. 

Left: Some of the features seen in A.P.  X-ralls o f  the toe and f i r s t  metatarsal. 
Upper right: Coronal section of heat1 of f i rs t  metatarsal to show exostoses and 

displaremcnt of tendons. 
Lower right: 1,ateral v iew to show the ligamentous connection between the hal1u.r 

and f i rs t  metatarsal. 

M A T E R I A L  A N D  M E T H O D S  

We began ou r  review in 1966. The procedures chosen for study wcre the two most 
popular representatives from each group of operations. Tahlc 2 B shows thc 
operations ehoscn and the  length of follow-up. Figures 2-5 show some of the proce- 
dures described and some of the complications. 

Particular note was taken of the weigh!-hearing function of the metatarsal arch 
as evidenced by mctatarsalgia and of callosities under the lateral metatarsal  heads. 
An imprint of the foot was taken when there was  a normal unoperatetl side for 
comparison. 

The patients' ability t o  wear a standard shoe in complete comfort was also noted. 

A fresh antero-posterior X-ray was taken and observations made o f :  

t hc  distance between the first  and fifth metatarsal  heads measured from their  
external borders. 
t he  gap hetween the first and second metatarsal  heads. 
thc state of hony union whcrc osteotomy had hccn performcd. 
the degree of subluxation. of the first metatarso-phalangeal joint. 
the  presence of degcnerative changes in the joint .  
the  state of the epiphysis of the first  metatarsal. 
the  displacement of the sesamoids and their  condition. 
the degree of rotation of the hallux and any  deviation a t  thc interphalangeal 
joint  (Bonney B MacNah 1952). 
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Table f. Questionnaire. 

1. What operations do you do fo r  adolescent hal lus  valgus? 
2. Why did you select thc particular procedure? 
3. Ha\-e you encountered any disadvantages, difficulties or complications from your 

procedure? 
4. Ii'hat, on average, is the numhcr of cases you operate on for  this condition in 

a gear?  
5. What proportion of the cases that  you see for adolescent hallux valgus come to  

surgery? 

Table 2 A .  Operations of choice produced bU 296 surgeons in Ihe British Isles. 

Operations No. of surgeons 

A. Ostcotornies 
a )  of the proximal phalanx 

h )  of the first  mctatnrsal 

( i )  basal 

( i i )  shaft 

( i i i )  hcad and neck 

Butler 
I'nnamed 

Simmonds 
Golden 

Rocyn Jones 
Stamm 

Unnamed 
Wilson 

Modified McBride 
Hohmann 
Mitchell 

Thomason-Mygind 
Gibson-Piggott 

Cholmeley 
Peahody 

1 
12 

20 
9 
2 
1 

10 
31 
20 
18 
44 
8 
7 
1 

20 

B. Exostectornies McBride 31 
with soft tissue procedures Unnamed 10 

C. Fusions 
a )  of the f i rs t  metatarso- 17 

phalangeal joint  

h )  of the first  metatarsal  Ellis 1 
cpiphysis 

D. ..(rthroplasties Kcller l i  
Mayo 1 

E. Miscellaneous Girdlestone 2 
Joplin 7 

18 ACTA ORTHOP. 45,2 
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Tnhlc 2 n. Thp riwiriv of operat ions f o r  atlolcscc~nt hallux rialgus. 
(Reviewed in out -pat i rnts  1966-1968). 

Operation 
Follow-up after operation 

0-3 3-6 6-9 9-12 

Number Age in years 
of feet in years 

Simmoncis 3 5 14-19 2 4 12 17 
Golden 35 14-19 15 17 :I - 
Mod i f ie d Mc Hr itlc 35 14-19 8 1 7  10 
W i 1 son 35 9-1 9 22 f i  7 
Peabody 35 12-17 14 17 4 
Mitchell 35 10-1 8 8 13 1 4  
Joplin 35 10-1 9 20 12 3 
AlrRride 35 13-19 21 14 - 

- 

Figure 2 A .  The correct ion of deformitu hU the  Sininiontfs operatior, 
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Figure 2 B.  T h r  correction of the  oalgus cfrforrnitri bU the Golden operation. 

18' 
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Figure 3 A .  The correction of deformitu folloivirig the Wilson operation of the 
right foot. 

l’hc patients’ views regarding the results of the operation were recorded. l h e  entl 
result mas assessed by us and classified as  excellent, good or poor. The criteri:) 
employcl arc shown in Table 3. 

Prorctlures discarded f rom this rc~ i~ ieu i  

U‘e collected smnll numbers of metatarso-phalangeal joint fusions, excision 
nrthroplnstics, osteotomirs of the base of the proximal phalanx and epiphysiodcscs 
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Figure 3 B. The over-correction of deformit11 bU the modified MrRride operation of 
the right foot. 

Table 3. Criteria f o r  classification of the results af ter  operation. 
(after Bonnelj & McNab) 

Amount of Intermeta- m ~ ~ ~ n ~ ~ o f  

( in  degrees) ( in degrees) t a r s o p ~ ~ ~ n g e a ’  
thc first  meta- Symptoms Function hallux’ 

valgus angles 

Excellent 0-20 0-12 Full  range Full  

Good 0-30 0-16 Som- limitation Occasional achc Satisfactory 
of dorsiflexion in the meta- 
or activc tarsophalangeal 
plnntnrflcxion joint  aftcr use. 

No bunion. 

Poor >30 1 G  hlarkcd limi- Frcqiicnt pain Impaired 
tation of in the meta- 
movements o r  tarsophalangeal 
no movcment joint  o r  foot. 

Bunion present 

* Degrees of hallux valgus is  the anglc hctwcen the axcs of the first  metatarsal  
and the proximal phalanx. 

5 Intermetatarsal  anglc is  the angle hetween the axcs of the first  and second 
metatarsals. 
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Figure 4 A .  The correction of deformill /  in the immediate post-operative period and 
fioe Uears after the PeabodU operation. 
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Figure 4 B. A case of non-union following the Peabody operation. 

Figure 5 A .  A case of dorsal tilling of the distal  fragment following Wi lson operation. 

of the first metatarsal. We abandoned the search for further cases as the results 
were much poorer than the other procedures. 

Epiphysiodesis of the base of thc first metatarsal is a rational approach, but most 
cases present too late for the deformity to be influenced significantly by arresting 
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Figure 5 B. The double-oblique osteotomy of the metatarsal b~ rnodifuing the 
Wilson operation. 
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Figure 6. A selection of the operations described for  adolescent halluo ualgus. 

further growth; secondary deformities have already occurred at  the metatarso- 
phalangeal joint. 

Out of 842 operation records, only 3715 provided adequate prc-operative data. From 
thcsc we selected 35 of each procedure as being suitable for comparison, as this was 
the largest number of Joplin and Golden procedures available. We therefore took 
the 35 cases with the longest follow-up from those procedures where larger numbers 
were available. 

All patients within seventy miles of London were contacted and requested to 
nttcnd for examination at  the hospital where they had had their operations. 

Method 
A fresh history was taken, including pre- and post-operative symptoms; and 

compared with the pre-existing notes. Operative methods were recorded and any 
complications noted. 
X-rays .- Intermetatarsal angles were measured on the pre- and post-operative 
X-rays. The standard mean intermetatarsal angle is 8.9" in the normal adolescent 
foot and 13" in the morbid group, (Hardy & Clapham 1951) with a variation of 
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Table 4 .  Correction of metatarsus primus varus in degrees by osteotomu. 

Intcrmetatarsal angle 0-2 2-4 4-6 6-8 8-10 10-12 

Simmonds - 2 5 6 19 3 
Golden 1 7 9 4 14 - 
Modified McBride 2 9 11 5 8 
Wilson - - 1 1 4  16 4 

- 

It is interesting to note that those patients operated upon some years before 
closure of the epiphysis a t  the base of the first metatarsal, exhibited an average 
increase in the intermetatarsal angle of 3.6". This compares well with the average 
correction of 9". Correction of metatarsus varus is therefore well maintained. 

0-17" and 4-27" respectively. When considering the modified McBride, Wilson, 
Peabody and Mitchell operations, the axis of the corrected distal segment of the 
first metatarsal was employed as the line of reference. 

Other measurements included the angle of post-operative valgus and the length 
of the first and second metatarsals; Hardy & Clapham (1951) recorded the relative 
first metatarsal protrusion as 2 mm in the normal and 4 mm in the morbid group. 

For functional assessment the range of dorsiflexion and plantar flexion was 
measured with a goniometer. Note was taken of the ability to squat, run and jump. 
The cases were then classified according to Bonney & MacNab's (1952) method. 

We examined basal metatarsal osteotomics to determine whether, with time, 
there was any significant further drift of the metatarsal into varus. We found that 
over an average period of four years between the operation and cessation of growth, 
the degree of increase of varus as measured at the intermetatarsal angle was 0-6" 
with an average increase of 3.5". This could be compared with the average correction 
of the varus by osteotomy of 9.5" (Table 4). 

We would have liked to include Hohmann's procedure in  our analysis but were 
unable to collect enough eases. From the few we investigated, it would seem that 
the results are about the same as  those of the Mitchell operation, despite the fact 
that the Hohmann osteotomy is more unstable. 

An alys is 
92 per cent of the patients were female, aged from 9 to 19 years; in three quarters 

of the cases, the condition was bilateral. 
160 surgeons answered part 5 of our questionnaire. Of these, 2 per cent operate 

on all adolescent valgus great toes, b per cent avoid operating and 65 per cent 
operate on about half the number they see. 28 per cent of the replies were am- 
biguous. 

The number of patients seen by any one surgeon varies greatly in  different areas, 
because most general practitioners know in advance that the surgeon is unlikely to 
recommend operation. 

280 feet were included in the full analysis. Table 5 shows the various procedures, 
the length of follow-up and the residual degree of hallux valgus. 
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Table 5.  Correction of hnllux valgus and its maintenance. 

Number of feet opcrated upon 

Correction of 

and its 
maintcnanee 

- 0)  

0 E 3 

E 

* .- 
hallux valgus %. .- 3 

' 
c in 

degrees : I = h  s: 4 5  CI .- n 3 5  n 

0" E E  s k E  c, 
B .- 
r/: 

Pre-operative 

Immediate 
post-operativc 

0-3 years 
follow-up 

3-6 years 
follow-up 

(3-9 years 
follow-up 

3-12 years 
follow-up 

0-1 0 
10-20 
2 0-3 0 
> 30 

varus 
0-1 0 

valgus 
0-10 
10-20 
20-30 
> 30 

0-10 
10-20 
20-30 
> 30 

0-1 0 
10-20 
20-30 
> 30 

0-1 0 
10-20 
20-30 
> 30 

0-1 0 
10-20 
20-30 
> 30 

- - - - - - - - 
8 9 8 7 7 10 9 11 

27 26 27 28 28 25 26 24 

13 8 13 10 1 5 12 16 

18 19 18 15 15  1 4  18 16 
4 8 3 10 17 16 5 1 

- - - - - - - - 

Inference - Corrections which depend on a soft tissue element are not well main- 
tained and recurrences of deformity occur within three years of surgery. 

D I S C U S S I O S  

Factors influencing the results-taking account of both objective and 
subjective findings we believe €Wit the following factors significantly 
affect the results: 
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1. 'l'lie tcchnical difficulty of the procedure. 
2. The amount of mobility in dorsiflexion at the first metatarso- 

phalangeal joint, for this is most important in squatting (.the most 
severe test), tiptoeing and varying the. height of a shoe heel. The mo- 
bility is affected by these factors: 
( a )  The degree of soft tissue dissection with its influence on the degree 

of post-operative fibrosis and so, on the suppleness of the sofl 
tissues. 

( b )  Interference with the joint capsule and ligament. 
(c )  The relative length of bony to soft tissue structure influencing the 

soft tissue tension. 
3. The width of the forefoot at the level of the metatarsal heads: 

Subjectively this was very much more important than the degree of 
valgus at the metatarso-phalangeal joint. 
1. The ability of the first metatarsal head to take its due share or 

weight. 
5.  The stability of the procedure with regard to maintaining correc- 

tion. 

1. The technical difficultg of the procedure 

Approximately half the procedures were performed by junior sur- 
geons, usually of registrar status. The morhidity in the technically 
simple procedures was not significantly influenced by the experience of 
the surgeons. In the more technically difficult procedures the overall 
morbidity was higher and was disproportionately high when performed 
by less experienced surgeons. 

2 .  .4moitnt of rnobilitg 

The range of dorsiflexion at the first metatarso-phalangeal joint was 
very much more important than the range of flexion. It would seem 
that a significant degree of flexor power is important only to those 
engaged in athletic activities. 

( a )  The extent of the soft tissue dissection: I n  the immediate post- 
operative period, the ,more the soft tissue. dissection, the greater 
was the discomfort (as determined by the analgesic requirements) ; 
there was also delay in wound healing, a higher incidence of super- 
ficial infection and a proportionate (often significant) loss of mo- 
bility with impaired function. 
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Table 6. The measurement o f  f h e  relative f i rs t  and second metatarsal protrusions. 

+3 +2 $1 0 -1 ---2 -3 -4 -5 -6 Operations 

Simmonds 12 18 5 
Golden 2 7 8 1 0  5 2 1 
Modified McBride 1 4  13 8 
Wilson 1 4 1 3  7 G 3 1 
Peabody 2 G 1 1  9 4 3 
Witchel 1 1 3 15 14 2 
McBride 20 1% 3 
Joplin 18 14 3 

mm mm mm mm mm mm mm mm mm mm 

( b )  Interference with the joint capsule and ligament: Procedures in 
which the joint was opened or the capsule tightened produced more 
joint stiffness. 

(c )  Procedures which increase fhe bone length: These cause relative 
increase in soft tissue tension and so reduce joint mobility (Table 
6, Figure 2 A ) .  Although we were unable to demonstrate the fact 
in our patients, increased tension across a joint could, theoretic- 
ally, cause or accelerate degenerative changes. 

3. The width of the forefoot 

Narrowing of the forefoot rather than a straight great toe was the 
most valued asset to the female after the absence of discomfort and the 
presence of mobility (Table 7 ) .  

Table 7. ,Varrowing of the forefoot  after operation. 

0-4mm 4-8mm 8-12mm 12-16mm 16-20mm 

Simmonds 
Golden 
Modified McBride 
Wilson 
Peabody 
Mitchell 
Joplin 
McBride 

3 
7 

3 
4 
4 

31 
26 

- 

8 
19 

6 
6 

15 
1 4  
4 
9 

14 
7 

1 7  
13 
13 
15 

10 
2 

10 
G 
3 
2 

2 
1 



2 88 R.  I1ELAL ET AL. 

l'ahlr 8. The mosf important facfors influcnring the  rrsul ts .  

Basal Simmonds 2 3 4 2 5 1 2 

5 5 5 1 3 3 1 
1 1 1 2 1 2 2 
3 :I 3 2 2 3 3 

Shaft 

ostcotomy Mitchcll 3 3 3 2 3 3 3 
5 5 5 3 4 1 2 

Neck body 

Soft tissue JMcRridc 
procciiiircs \JopIin 5 5 5 4 5 5 2 

ostcotomy {Golden 5 3 1 3 3 1 2 

c 

19 
18 
23 

19 

2H 
31 

i n  

20 

A point system has been devised; the lowest score indicates the best situation. 
Basis for  point system; 
Technical difficulty - two factors, tourniquet t ime and personal knowlcdgc of thc 

procedures. 
Soft tissue l rauma - personal knowledge of the dissection required. 
Xlohility o f  N.P. joint  - average figures for total  mohility. This was rclated to 

relaxation of soft tissues and degree of scarring of capsule and adjacent 
tissues. 

Narrowing forefoot - average measurements pre- and post-operatively. 
lielaxation of soft tissuc - Ijased on measurements of  relative first  and second 

Stahilily of correction - based on incidence of rcciirrcnce of valgus and redisplace- 

Weight-hearing function - based on incidence of subsequent metatarsalgia and 

metatarsal  protrusion. 

ment  of osteotomics. 

presence of callosities under the lateral metatarsal  heads. 

4. V'eightbearing by ihe first metatarsal Acad 

This is of particular importancc in relation to osteotoniies, for i f  
there is any dorsal shift of the first metatarsal, pressure is shifted onto 
the lateral metatarsals with subsequent metatarsalgia. Thus, the proh- 
leiii is exchanged.for another which may be even more disabling. 

5 .  Thc  stability of the procedure 

I t  is important to maintain the advantages gained by surgery, and 
prevent relapse of the deformity. A point systcin was dcviscd to com- 
pare a11 the above factors in relation to each procedure (Tahle 8 ) .  
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Table 9. Patients' nssrssrnent of results. 

Operations Satisfied Not satisfied 

Simmonds 
Golden 
Modified McBride 
Wilson 
Peabody 
Mitchell 
Joplin 
McBride 

28 
29 
22 
32 
27 
3 0 
21  
16 

7 
6 

13 
3 
8 
5 

1 4  
19 

Table 10. Overall resiilts a f t e r  operation. 
- 

Operation 

~ 

Excellent Good Poor 
No. of feet % No. of feet % No. of feet % 

Simmonds 
Golden 
Modified McBride 
Wilson 
Peabody 
hiitchell 
Joplin 
McBride 

10 
15 
12 
18 
12 
16 

4 
5 

29 
48 
34 
51 
34 
46 
11 
1 4  

18 
15 

8 
15 
11 
12 
17 
11 

51 
43 
23 
43 
32 
34 
49 
32 

7 
5 

15 
2 

12 
7 

1 4  
19 

20 
14 
43 

6 
34 
20 
40 
54 

R E S U L T S  

Tables 9 and 10 summarize the results. 

Complications 

These were few and suggest an overall high standard of surgery. 
Predictably there was a higher incidence of superficial infection follow- 
ing wound haematoma and adhesions in those procedures involving a 
good deal of soft tissue dissection-notably the McBride, modified 
McBride and Joplin operations. These all settled rapidly on simple 
measures. Other complications included non-union or displacement of 
the osteotomy (Figure 4 B, 5 A )  : over correction of the deformity was 
fortunately rare (Figure 3 B ) ,  as  this was extremely difficult to deal 
with and finally relapse of thc deformity as summarized in Table 5. 

19 ACTA ORTHOP. 45.2 
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Table 11. Further 60 Wilson's operalion nnnlllsrtl'.  

Length of +4g:e i n  liesult 
Types Number follow-up 

in ycnrs years Excellent Good Poor 

Adolcsccn t 
I Inlliis 36 1-9 13-19 
Valgus 

22 9 > 

(610100) (25%) ( 1 4 % )  

Adolcsccnt 
I Ialliii 
Vnlgiis 
opcratctl 
on at n 

22 
9 13 2 

(35%) (51%) ( 8 % )  
1-8 20-35 

Inter age 

These cases were operated on at the Royal National Orthopaedic Hospital. 

The Wilson shaft osteotomu 

This operation had the best results; consequently we sludicd n 
further 60 cases. Table 11 shows the relevant findings. The poor results 
were mainly due to metatarsalgia associated with a dorsal shift or lilt 
of the first metatarsal head. 

The chief technical faults were that the osteotomy had been cut a t  
the wrong angle, or that it had not been sufficiently displaced. Too 
little displacement is casy to avoid, the surgeon nicrcly has to  inakc 
sure that he has  divided the lateral periosteum. The angle of osteotomy 
is also critical and we saw a number of examples whcrc it was too 
transverse or too obliquc. 

Often the metatarsal hcad had been allowed to tilt dorsally or Lo 
displace dorsally. To  avoid this, one of us  (B.H.) devised a modification 
of Wilson's technique (Figures 5 A, 5 B, 6) .  

The  osteotomy is performed with an oscillating saw and conimences 
at 45" to the main axis of the shaft of the metatarsal, just proximal to 
the exostosis, which, i f  large, is removed. The saw is also slanted so 
that the bone is sectioned obliquely plantarwise and proximally from 
the dorsum (Figure 6 ) .  This double oblique osteotomy prevents the 
dorsal tilting of the distal fragment, and also increases the area of 
contact a t  the bone ends, thus enhancing sound union. After displacc- 
ment of the distal fragment laterally the medial projecting spike of 
the proximal fragment is shaved off to narrow the forefoot further. 
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'I'hc foot is 1)antlaged with the great toe in n fcw tlegrccs of varus. 
Aftcr two \veeks the sutures are removed and a below knee walking 
plaster applied for a furthcr four wcelts. 

We analysetl a furthcr 57 fcct ( 3 2  patients) treated in this way: 52 
feet were exccllent and the olhcr 5 good according to the criteria al- 
ready mentioned (1':d)le 3 1 . 

C O N C L U S I O N S  

Our sludy suggcsted certain principles for a successful operation for 
adolescent hallux valgus. The procedure is best carried out in the early 
teens rnther than later. Interference with the metatarso-phalangeal 
joint should be avoided. This joint apart from being valgus, is usually 
painless and fully mobile prior to operation. It is unjustifiable to de- 
stroy such a joint by arthrodesis or  artroplasty, particularly in the 
growing foot. 

Attempts to align thc hallux on the metatarsal will alter the con- 
gruity of the metatarso-phalnngeal joint surfaces and may give rise to 
stiffness, pain and possibly degeneration in later life. Soft tissue dis- 
section interfering with the capsule or para-articular tissues will result 
in scarring and stiffness. Procedures which tighten the soft tissues by 
producing relative lengthening of the metatarsal will also produce 
stiffness of the metatarso-phalangeal joint. The adage that  the more 
complex the procedure the worse the result seems to hold true for this 
type of surgery. The feature most valued after freedom from pain and 
good function is the ability to wear a fashionable shoe in comfort, so 
operations that narrow the width of the forefoot please the patient. 

S U M M A I1 Y 

Numerous operations for the correction of adolescent hallux valgus 
have been described. A comparison of the most popular surgical pro- 
cedures currently practised in Britain has been carried out. The factors 
influencing the success or failure of these operations are  discussed. 

A consistently reliable procedure was found to  be the metatarsal 
shaft osteotomy described by Wilson. Its merits are that it is tech- 
nically simple, produces minimal soft tissue t rauma and results in n 
good correction of the deformity. It narrows the forefoot, relaxes the 
soft tissues and retains excellent mobility a t  the metatarso-phalangeal 
joint. 

19' 
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Dorsal displaccmciit of lhe metatarsal head may occur with subse- 
quent strcss on thc lateral metatarsals producing mclalarsalgia. This 
can be coiiiplctely ovcrcomc by adding a second obliquity to th t  oste- 
otoniy. 
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