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Treatment of static deformations of the forefoot with valgus de-
formation of the first toe remains relevant today. Objective. To
analyze the results of surgery with severe hallux valgus using
corrective proximal wedge-shaped osteotomy of the I metatarsal
bone and corrective Lapidus arthrodesis. Methods. The results
of surgical treatment of 104 women (147 feet) with severe hal-
lux valgus according to the Mann classification were evaluated.
Age — 27-65 years, follow-up period — from 10 months up to
5 years. Performed: 65 (56.0 %) cases — corrective proximal
wedge-shaped osteotomy of the first metatarsal bone with fixa-
tion with LCP-plate or screws; 51 (44.0 %) — corrective ar-
throdesis of the first metatarsal-sphenoid joint with LCP-plate
fixation. All patients underwent Schede operation and lateral
release of the Ist metatarsophalangeal joint capsule with te-
noadductorotomy. The results of treatment were evaluated on
the basis of X-ray data and the AOFAS scoring scale. Results.
After osteotomy of the I metatarsal bone in 58 (89.2 %) patients,
the treatment result was classified as good, in 7 (10.8 %) — sati-
sfactory. The improvement of the average score was 42 points.
After the application of Lapidus arthrodesis, the treatment result
was good in 47 (92.2 %) cases, satisfactory in 4 (7.8 %), improve-
ment of the average score was 40 points. Conclusions. Under
the conditions of surgical treatment of hallux valgus, the proxi-
mal corrective wedge-shaped osteotomy of the first metatarsal
bone should in some cases be combined with the distal correc-
tive osteotomy of the first metatarsal bone due to the increase in
the PASA angle. The Lapidus arthrodesis technique allows to
minimize possible relapses of the deformity, in contrast to tradi-
tional corrective osteotomies of the first metatarsal bone due to
the formation of ankylosis of the metatarsal sphenoid joint, but
has longer consolidation periods and risks of non-union.

Jlixyeanmns cmamuunux oegopmayiii nepeoHbo2o 8iddiny cmo-
nu 3 8ANLEYCHOI 0ePOPMAYIeI0 Nepuo2o Nalbys CMonu 3aiu-
waemscs i Ha cbo200Hi akmyanvhum. Mema. [Ipoananizyeamu
pesyivmamu Xipypeiunozo empyuaunna nayicumis i3 hallux
valgus easickoco cmynems 3 GUKOPUCINAHHAM KOPUSYBANbHOI
NPOKCUMANLHOT KIUHONOOIOHOT ocmeomomii I niecnogoi kicm-
Ku ma kopuzysaivrnoeo Lapidus apmpoodesy. Memoou. Oyineno
pezynomamu xipypeiunozo émpyuanns 6 104 ocinok (147 cmon)
i3 hallux valgus easickoco cmynens 3a kaacugirxayicro Mann.
Bix — 27-65 pokie, uac cnocmepedicents 8 nicasonepayiunomy
nepiodi — 6id 10 mic. do 5 poxis. Ilposedeno: 65 (56,0 %) eu-
Nnaoxie — KOpUey8aibHa NPOKCUMAIbHA KIUHONOOIOHA ocmeo-
momis I naecnosoi kicmku 3 gixcayiero LCP-niacmunoio a6o
ceunmamu; 51 (44,0 %) — xopueyeanvnuii apmpoodes I naecro-
KAUHON00ibHo20 cyenoba 3 ¢ikcayieto LCP-naacmunoro. Ycim
nayicnmam euxonano onepayiio Illeoe ma namepanvuuii peniz
kancyau I niecnogananzo6ozo cyenoba 3 meHoadOyKmopomo-
wmier. Oyinosanu pesyivmamu NiKY8aHHSA HA NIOCMABI OAHUX
penmeenoepaghii ma 3a 6anvnoio wikanoro AOFAS. Pesynomamu.
Iicns suxonanus ocmeomonmii I nnecnogoi kicmrxu 6 58 (89,2 %)
NayieHmMox pe3ynvmam AiKY8AHHS KIACUDIKO8aHo K 006pull,
y 7 (10,8 %) —3aoosinbnuii. Ilokpawenns cepednvboi oyinku
cmanosuno 42 6anu. Illicis 3acmocysanns Lapidus apmpo-
ode3y 6 47 (92,2 %) eunaokax pezyiomam JNiKYaHHSI 006pull,
v 4 (7,8 %) — 3a006invnuii, nokpawenns cepeonvboi oyiHKu —
40 6anis. Bucnosku. 3a ymos xipypeiunozo nixyeanusa hallux
valgus npoxcumanvny Kopueyeanviy KIuHOnooiony ocmeomo-
mito I nnecrnosoi Kicmku  0eAKux eunaokax ciio noEoHye8amu
3 OUCMANbHOIO KOpU2y8anbHolo ocmeomonmicio I niecrnogoi
Kicmku, wo ooymosnero 30invutennam kyma PASA. Memoouxa
Lapidus apmpode3sy oae 3m02y MiHIMIZy8amu MONCIUGT peyuou-
6u depopmayii Ha 8IOMIHY 610 MPAOUYIUHUX KOPUSYBATLHUX OC-
meomomiil I niecHo6oi Kicmku 3a805Ku (hOPMYBAHHIO AHKINO3Y
I naechokaunonodiono2o cyenoba, aie mae 008Ul MepMIiHU KOH-
conidayii ma puzuku Hezpowjenns. Knouosi crosa. Jlikysannus
hallux valgus, kopueysarvna ocmeomomis I niecnooi kicmku,
KopuzygeaibHuil apmpooes I niecHokaiunonodibnoeo cyenoba,
Lapidus apmpooes.
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Introduction

The treatment of static deformations of the front
part of the foot in the modern literature is given con-
siderate attention, but the issue of correction of severe
valgus deformations of the first toe remains relevant.

Most orthopedists use proximal osteotomy in sig-
nificant (over 20°) varus deviation of the 1st metatar-
sal bone. It was first proposed by J. Balasescu [1].

In 1920 E. Juvara [2] developed the technique
of proximal oblique wedge-shaped osteotomy of the first
metatarsal bone; its line was directed at an angle
of about 40° to the axis of the bone. Initially, the origi-
nal technique involved resection of the trapezoid bone
fragment, but later it underwent changes and by 1970,
the Juvara osteotomy involved resection of the late-
ral wedge without crossing the medial cortical plate.
The main problem when using this method was stable
fixation of osteotomized bone fragments. Insufficient
fixation resulted in secondary displacement and non-
union [3].

In 1923 J. Trethowan first described a proximal
wedge-shaped osteotomy with a wedge opening to
the inside [4]. The author predicted the displacement
and submersion of the resected medial exostosis
of the metatarsal head into the wedge-shaped defect
that formed at the base of the metatarsal bone. This
operation was modified by T. T. Stamm in 1957 [5],
who proposed the use of a graft from the resected
base of the proximal phalanx of the first finger (ac-
cording to Keller). The problems that arose when us-
ing this technique are related to the artificial increase
in the length of the first ray, and in the case of its
initial excess length, the situation worsened, resulting
in the recurrence of valgus deformity of the 1% toe.
In addition, preservation of the lateral cortical plate
prevents derotation of the 1st metatarsal bone.

In 1948 D. Logroscino developed the method
of double osteotomy of the first metatarsal bone, when
wedge-shaped bone fragments were resected from
the head and base of the metatarsal bone. The main
indication for the operation was significant M1/M2 de-
viation angles — the angle between the axes of the 1%
and 2" metatarsal bones. The Logroscino operation
is a combination of methods proposed by Rever-
din (1881), Loison and Balasescu (1902), and Tre-
thowan (1923). Regarding this technique, there is still
no unequivocal opinion among orthopedists, because
most surgeons believe that the indications for per-
forming this particular surgical intervention should
be carefully understood [6].

An alternative for the correction of severe hal-
lux valgus deformities can be arthrodesis of the me-

dial sphenoid joint, which was proposed in 1934 by
P. W. Lapidus [7]. The author described arthrodesis
also between the bases of the 1* and 2" metatarsal
bones with correction of the soft tissue complex.

In 1989 B. J. Sangeorzan and S. T. Hansen pub-
lished a report on 40 cases of arthrodesis of the meta-
tarsal joint performed between 1979 and 1984 [8].
The main indication for the use of this technique was
a significant varus deviation of the first metatarsal
bone secondary to hypermobility of the first digit.
In 75 % of cases, the authors obtained excellent and
good outcomes, in 10 % cases arthrodesis was not
performed, resulting in repeated interventions using
bone autoplasty.

Additional indications for this operation are ar-
throtic changes of the medial metatarsal joint, osteo-
penia, as well as central metatarsalgia (round foot).

In recent years, more and more surgeons use ar-
throdesis of the metatarsal joint during the treatment
of elderly patients with advanced stages of deformity.
Complications after this technique are few and re-
lated to technical errors during joint resection or os-
teosynthesis. Strict adherence to the operation proto-
col allows to achieve favorable results in the absolute
majority of cases [9-11].

If the final valgus deformity of the first toe per-
sists after the proximal osteotomy of the first meta-
tarsal bone or after Lapidus arthrodesis, then the cor-
rective osteotomy of the main phalanx of the first toe,
described by O. F. Akin in 1925 [12], is the operation
of choice. It provided for a wedge-shaped osteotomy
of the proximal phalanx of the first finger after a stan-
dard resection of the medial exostosis of the first
metatarsal head. If necessary, derotation of the distal
fragment of the phalanx was performed.

Today, several main options for surgery are pro-
posed: wedge-shaped distal, cylindrical and wedge-
shaped proximal, less often trapezoid resection
of the main phalanx of the first toe. Wedge-shaped
osteotomies are performed for angular correction
with simultaneous shortening of the finger, and cylin-
drical osteotomies are done only to reduce the length
of the toe, which is especially relevant in gallomegaly.
Resection of the trapezoid fragment helps to achieve
simultaneous shortening of the phalanges and angular
correction. In all cases, derotation of the distal bone
fragment is possible [13, 14].

Complications of osteotomy according to Akin
include prolonged pain, swelling, delayed union, non-
union, hypercorrection (hallux varus), and correction
with displacement in the sagittal plane [15].

Purpose: to analyze the results of surgical treat-
ment of patients with severe hallux valgus using cor-
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rective proximal wedge-shaped osteotomy of the first
metatarsal bone and corrective Lapidus arthrodesis.

Material and methods

The materials of the study were discussed and
approved at the meeting of the Bioethics Commit-
tee at the State Institution «Professor M. 1. Sytenko
Institute of Spine and Joint Pathology of the National
Academy of Sciences of Ukraine» (Protocol No. 224
of 13.06.2022).

The study involved assessment of surgical treat-
ment outcomes in 104 patients (147 feet) with severe
hallux valgus who were operated on at the State Insti-
tution «Professor M. 1. Sytenko Institute of Spine and
Joint Pathology of the National Academy of Sciences
of Ukraine». Among them, 22 patients (31 feet) were
excluded from the study due to non-attendance at fol-
low-up examinations and, accordingly, lack of results
of follow-up examinations. All patients were female;
their average age was 43 years and 10 months (from
27 to 65 years old). The average time of observation
in the postoperative period was 29 months (from
10 months to 5 years).

Patients underwent standard clinical and X-ray
examination [16]. Radiometric indicators included
measurements of the M1/M2 intermetatarsal angle,
the angle of valgus deviation of the first finger (M1/P1),
the angle of inclination of the articular surface
of the head of the first metatarsal bone (PASA —
Proximal Articular Set Angle) [16]. The degree of hallux
valgus severity was defined according to the Mann
classification [17] as third (severe).

In 65 (56.0 %) cases, a corrective proximal clos-
ing wedge osteotomy of the first metatarsal bone with
fixation with an LCP plate or screws was performed.
Among them, in 14 (21.5 %) cases, a second distal
(closing wedge) osteotomy of the first metatarsal bone
was done with fixation with a screw or screws to re-
store the anatomical orientation of its distal articular
surface (normalization of the PASA angle).

Table 1
Clinical and radiological evaluation of the results
of surgical treatment in patients after corrective proximal
osteotomy of the first metatarsal bone

In 51 (44.0 %) cases, corrective arthrodesis of the first
metatarsal joint with LCP-plate fixation was carried
out.

In 26 (22.4 %) cases, corrective osteotomy of the main
phalanx of the first toe according to Akin with screw
fixation was additionally performed to correct residu-
al valgus deformity of the first toe.

All patients underwent Schede's operation and lateral
release of the capsule of the first metatarsophalangeal
joint with tenoadductorotomy.

Treatment outcomes were evaluated based on
X-ray data and the AOFAS scoring scale [18]. Statisti-
cal data were processed using the Pearson test.

Results and their discussion

According to the AOFAS scoring scale, after osteo-
tomy of the 1st metatarsal bone, the treatment result
was classified as good in 58 (89.2 %) patients, and
satisfactory in 7 (10.8 %) patients. The improvement
of the average grade was 42 points (Table 1).

After Lapidus arthrodesis in 47 (92.2%) cases,
the treatment result was considered good and in 4
(7.8 %) satisfactory. The improvement of the average
grade was 40 points (Table 2).

The average value of the intraoperative correc-
tion of the M1/M2 angle in patients after osteotomy
of the first metatarsal bone was 13.5°, and at the time
of the last control examination it had decreased to
10.3° (Table 1). An increase in the M1/M2 angle over
time after correction of the deformity was associat-
ed with the further development of static deformity
of the forefoot due to the neglect of signs of hypermo-
bility of the metatarsal-cuneiform joint.

The amount of intraoperative correction of the val-
gus deformity of the I finger in patients after os-
teotomy of the lst metatarsal bone was on average
41.4° (Table 1), at the time of the control examination,
a decrease to 29.4° was noted. In 4 (6.2 %) patients,
there was a partial recurrence of hallux valgus up to
the size of the M1/P1 angle of 25°, caused by an in-
crease in the M1/M2 intermetatarsal angle as a result

Table 2
Clinical and radiological evaluation
of the results of surgical treatment
in patients after Lapidus arthrodesis

Indicator Before surgery After surgery Control examination Indicator Before surgery Aftersurgery | Control examination
AOFAS, points | 43 (37-45) — 85 (62-92) AOFAS, points | 42 (37-45) — 82 (57-92)
MIM2angle, | 21.2(20-27) | 7,7(5-9) | 10,9 (5-13) MUM2angle, | 22,8(20-29) | 8.9 (6-11) | 94 (7-12)
degrees degrees
MI1/P1 angle, 46,8 (40-58) 5,4 (2-8) 17,4 3-21) M1/P1 angle, 49,2 (40-61) | 6,5 (2-10) 16,3 (5-22)
degrees degrees.

PASA, rpan. 10,4 (5-24) 11,8 (10-21) 12,1 (7-21) PASA, rpan. 11,9 (4-20) 11,7 (6-21) 13,4 (7-22)
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Fig. 1. Radiograms of the anterior part of the right foot of a 56-year-old patient D., anterior-posterior projection: before (a) and

2 years (b) after surgery

Fig. 2. Radiogram of the feet of a 32-year-old patient M., anterior-posterior projection before (a) and 2 years (b) after surgery

of the development of instability in the metatarsal-
cuneiform joint.

14 (21.5 %) patients, after the corrective proximal
wedge-shaped osteotomy of the 1st metatarsal bone,
were intraoperatively found to have an increase in
the PASA angle of various degrees, which was cor-
rected by a second osteotomy of the 1% metatarsal
bone in its distal part. At the time of the control exa-
mination, the PASA angle was 12.1°.

The average value of the intraoperative correc-
tion of the M1/M2 angle in patients after perform-
ing Lapidus arthrodesis was 13.9° and at the time
of the follow-up examination it was 13.4° (Table 2).
Absence of loss of M1/M2 intermetatarsal angle cor-
rection in the long postoperative period was caused
by ankylosis of the 1st metatarsal-cuneiform joint.

In patients after performing Lapidus arthrode-
sis, the value of the correction of the valgus posi-
tion of the Ist toe was on average 42.7° (Table 2), in
the distant postoperative period it decreased to 32.9°.
In 2 (3.9%) patients there was a partial recurrence

of hallux valgus up to the size of the M1/P1 angle
of 25°, which was explained by the significant value
of the initial deformation and insufficient intraopera-
tive correction of the M1/M2 angle. At the same time,
the patients were satisfied with the treatment result.

The average value of the change in the PASA
angle in women who underwent Lapidus arthrodesis
within the measurement error is presented in Table 2.

The average time for fusion of osteotomy zones
of the 1 metatarsal bone was 7 weeks, and after cor-
rective Lapidus arthrodesis it amounted to 12.

In 2 (3.9 %) cases, non-union was detected after
performing Lapidus arthrodesis, which led to repeat-
ed surgical interventions.

Clinical example No. 1

A 56-year-old patient D. Diagnosis: transversely
flattened deformity of the front part of the right foot,
hallux valgus grade IV, AOFAS — 45 points. On X-ray:
MI1/M2 angle was 25°, M1/P1 — 53°, PASA — 24°
(Fig. 1, a).
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Surgical intervention: Schede's operation, lateral re-
lease, double wedge-shaped osteotomy of the 1% metatar-
sal bone, fixation with LCP plate and screw. Osteotomy
according to Weil of the 2" metatarsal bone (Fig. 1, b).

The clinical outcome of treatment according to the AO-
FAS scoring scale was 83 points. On X-ray: M1/M2 angle
was 5° M1/P1 — 16°, PASA — 7° (Fig. 1, b).

Clinical example No. 2

A 32-year-old patient M. Diagnosis: transversely
flattened deformity of the front part of both feet, sal-
lux valgus grade IV on two sides, Taylor's deformity
of the left foot (Fig. 2, a). AOFAS — 45 points. On
X-ray: M1/M2 angle on the right — 22°, on the left —
23°, M1/P1 angle on the right — 57°, on the left —
49°; PASA on the right — 16°, left — 18°.

Surgical interventions: Schede operation, lateral
release, corrective Lapidus arthrodesis of both feet,
fixation with H-shaped LCP plates. On the right foot,
additional fixation of the arthrodesis zone was per-
formed with two screws. Chevron V corrective osteo-
tomy of the metatarsal bone of the left foot, screw
fixation (Fig. 2, b).

The clinical outcome of treatment according to
the AOFAS scale was 85 points. On X-ray: M1/M2
angle was 10° on the right, 10° on the left; M1/P1
angle on the right — 21°, on the left — 17°; PASA on
the right — 10°, on the left — 12° (Fig. 2, b).

Conclusions

Corrective proximal wedge-shaped osteotomy
of the 1** metatarsal bone and corrective arthrodesis
of the I** metatarsal-cuneiform joint is an effective
method of treatment of severe valgus deformities
of the 1* toe in adults.

In surgical treatment of hallux valgus,
the proximal corrective wedge-shaped osteotomy
of the first metatarsal bone should in some cases
be combined with the distal corrective osteotomy
of the 1**metatarsal bone due to the increase in the
PASA angle.

Recurrences of hallux valgus after proximal os-
teotomy of the 1** metatarsal bone may be caused by
an increase in the M1/M2 intermetatarsal angle in
the distant postoperative period secondary to long-
term static foot deformation and the development
of instability in the 1% metatarsal-cuneiform joint.

Instability of the 1% metatarsal-cuneiform joint is
an indication for Lapidus arthrodesis.

The Lapidus arthrodesis technique allows to mini-
mize possible recurrences of the deformity in contrast
to traditional corrective osteotomies of the 1% meta-
tarsal bone due to the formation of ankylosis

of the 1% metatarsal-cuneiform joint, but has longer

consolidation times and risks of non-union.
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