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BACKGROUND: Hallux valgus deformity of the big toe in adolescents accounts for 22%-44% of all relevant cases. Despite
a relatively large number of surgical treatment methods proposed to correct this deformity, treatment results are not always
satisfactory. The problem of imbalance between the external traction of the abductor hallucis muscle and the contracted
adductor muscle in hallux valgus remains controversial and is not covered in the literature.

AIM: This study aimed to examine the results of hallux valgus deformity treatment, following the suggested combined
technique.

MATERIALS AND METHODS: Eight teenage patients (10 feet), aged 15 years on average, were assessed. Patients were
undergoing treatment in the department of pediatric orthopedics of the Dana Hospital, Tel Aviv, within the period from 2015
to 2019. The average postoperative observation period was 30 months. This study suggested a new combined technique,
including (1) modified oblique Chevron osteotomy with a V-shaped cut in the distal aspect of the first metatarsal with the
dorsal wedge excision performed at the apex of its angulation, (2) valgus osteotomy of the medial cuneiform bone with the
insertion of the V-shaped bone allograft, and (3) transfer of the dorsal portion of the pre-split tendon of abductor hallucis
muscle to the base of the triangular medial capsular flap of the first metatarsophalangeal joint (MPJ). The tendon received
optimal tension to restore the muscular balance.

RESULTS: This surgical technique provided safe and stable correction of the hallux valgus deformity, restored muscular
balance, avoided movement restriction of the first MPJ, and restored the function and strength of the abductor halluces
muscle that prevented the recurrence of the deformity. The number of good and excellent results was much greater than
those in published reports.

CONCLUSIONS: Despite a relatively small group of patients, the suggested technique has shown improvements in hallux
valgus deformity in adolescents.

Keywords: hallux valgus deformity of the big toe; muscular balance; osteotomy of the first metatarsal; osteotomy of the
medial cuneiform bone.
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lMepBblA KNAMHMYECKUNA OMBIT HOBOW XUPYPruYeCcKoU
TeXHUKU NneyeHua BanbrycHou gedopMauum | nanbua
CTONbl Y NOAPOCTKOB, BK/IOYAIOULMIA KOPPEKLMIO
nedopMalmm nepBoro siyya cronbl B KOMbMHaLuK

C BOCCTaHOBJIEHUEM MbllleyHoro banaHca

© M.B. Ouwkmn', M.B. ®omenro?, Haggai Schermann®

! leTckan 6onbHuua «[laHa», Tenb-Asus, Wpannb;
2 bonbHuua «Kannax», Pexosort, U3pann;
3 Tenb-ABMBCKMIN MeanUMHCKUIA LieHTp Cypacku, Tenb-ABuB, U3pannb

06ocHosaHue. YacToTa BanbrycHoin aedopMaumm | nanbua cTonsbl y NOAPOCTKOB, N0 AaHHLIM pa3HbIX aBTOPOB, COCTaB-
nAeT o1 22 po 46 %. BanbrycHaa pedopMauma | nanbLa CTomnbl XapakTepuayeTcA KOHTPYSHTHOM ABOMHOM aHTyNALUOHHON
nedopMaLiMen NepBoro flyya CTombl € BafbryCHbIM OTKAIOHEHMEM | NanbLa CToMbl MO OTHOLLEHWIO K 0K | MAIIOCHEBOM KOCTM
1 BapycHOW AeBMaLmelt | NoCHEBOM KOCTU C MeManbHbIM BbICTOAHMEM ee ronoBKM. HecMoTpA Ha focTaTouHo 6onbluoe
KO/IMYECTBO METOA0B XUPYPruYeCcKoro IeYeHus, NpeanoKeHHbIX 4J1A KOPPEKLMM 3TON aedopMaLum, pesynbTathl IeYeHNs
He Bcerpaa 6bIBaloT y40BNeTBOPUTENbHBIMU. HapylueHne 6anaHca Mex.ay HapyHOM TArOW MbilLbl, 0TBOAALLEN | naneu,
U KOHTParMpoBaHHOW MPUBOAALLEN MBILILEN MPY BanbrycHOM AedopMaLym 0CTaeTcA CMOPHBIM U HE 0CBELLEHHBIM B Nn-
TepaType BOMPOCOM.

Llene — u3yunTb pesynbTaThl XMPYPrUYECKOro NIeYeHUA BanbrycHon aedopMaumu | nanbua cTombl y NoApOCTKOB
Mo npesnaraeMon HaM1 HOBOM KOMBUHMPOBAHHOM TEXHUKE.

Mamepuanel u Memodbl. U3yyeHbl pesynbTatel NeveHnsa 8 naumenToB (Bcero 10 cTom) ¢ NOAPOCTKOBOM BanbrycHOM
AedopMaumenn 6onbLIOrO NanbLa CTOMbl CPeSHEN U TAXKENon GopMbl, MPOXOAMBLUMX SIEYEHWE B OTAENEHUM OpToneauu
LeTCKoM bonbHUubl «[aHa» (Tenb-AswmB, W3pamnb) ¢ 2015 no 2019 r. CpegHuit cpoK nocneonepaLlMoHHOro HabnogeHns
coctaeun 30 Mec. MpenorkeHa HoBaA KOMOMHUPOBaHHAA TEXHUKA, KOTOPaA BKNKYAET Kocyto chevron-0CTeoTOMMIO LENKM
| NNIOCHEBOM KOCTM € UCCEYEHMEM KOCTHOIO KNMHA (B Hallen MoaMduMKaL M) Ha AWUCTaNbHON BEpLUMHE aHrynauuu | nnioc-
HEBOM KOCTW, BaNbrM3vpyloLLyl0 OCTEOTOMMI0O MeAUanbHOM KIMHOBUAHOW KOCTU C BBEAEHWEM KOCTHOMO KMHOBUAHOMO
annoTpaHcniaHTaTa M NepeHoc A0p3anbHoW NOpUMM NpedBapuTeNibHO PacLLeneHHOro CYXOKUUA MbILLLbI, 0TBOAALLEN
| nanew cTombl, Ha OCHOBaHWE TPEYroIbHOM0 MeAMUaNnbHOr0 KamncynApHOro SI0CKyTa NepBoro nicHepanaHroBoro cycTaBa
MpY ONTUMAsBHOM HaTAMEHUWN CYXOMMIMA C Le/bio BOCCTAHOB/IEHWA HAPYLLEHHOr0 MbILLEYHOro 6anaHca.

Pe3ynemamel. TexHUKa N03BOMIAET [OCTUYb NO/HOM, be30nacHoM M cTabuNbHOW KOpPPEKLIMM BanbrycHo AedopMaum
| nanbLa cTonbl M BapyCHOM AeBuaLmMmM | NOCHEBOM KOCTW, BOCCTAHOBUTL HapYLUEHHbIA MbILLEYHbIA 6anaHc, n3bexartb
OrpaHWYeHUA LBUMKEHUN B MEPBOM NloCHe(panaHroBoM CycTaBe, YKOPOUEHMA NEPBOr0 yya CTOMbI MPYU BOCCTaHOBIEHUM
ero ocu, HopManu3oBaTb GyHKUMIO M cuny abayktopa | nanbua cTombl, YTO MOMOraeT MpeaoTBpaTUTL peunams gedop-
Mauumu.

3arnoyenue. HecMoTps Ha HebonbLUYyIo rpynny NaLUeHTOB, NPy NOMOLLY NPeLI0OKEHHON HaMW TEXHWUKM YaeTca yy4-
WKTb pesynbTathl nevenus hallus valgus y noppocTros.

KnioueBble cnoBa: BanbrycHas ,D,EdJOpMaLI,MFI | nanbLa cTonbl; MblLLeYHbIA HanaHc; ocTeoToMus | NlOCHEBOM KOCTU; 0CTEO-
TOMUA MeananbHOM KNMHOBUAHOM KOCTM.

Kak uutuposatb:

Ounwkmn M.B., ®omenHko M.B., Schermann H. MepBbiii KNMHUYECKUIA OMBIT HOBOW XMPYPrUYECKOM TEXHWKM NeYeHUs BanbrycHol aedopmauuu | nansua
CTOMbI Y NOPOCTKOB, BKMIOHAIOLLMIA KOppeKLMio fedopMaLMv NepBoro fyya CTombl B KOMOMHALMM C BOCCTAHOBMIEHWMEM MbiLLevHoro 6anaHca // Optoneaws,
TPaBMaTO/I0r A W BOCCTAHOBUTE/bHAA XMPYPruA feTckoro Bospacta. 2021.T. 9. N2 2. C. 183-193. DOI: https://doi.org/10.17816/PTORS46722

Pykonuck nonyyena: 12.10.2020 Pykonucb opobpena: 06.04.2021 Ony6nukoBaHa: 29.06.2021

y
3KO®BEKTOP Jnuersma CC BY 40
© 3ro-BexTop, 2021



EXCHANGE OF EXPERIENCE

BACKGROUND

Hallux valgus deformity of the big toe is characterized
by congruent double angulation deformity of the first ray of
the foot with a valgus deviation of the big toe relative to the
axis of the first metatarsal bone and varus deviation of the
first metatarsal bone with a medial protrusion of its head [1].
Although several surgical treatment methods have been
proposed to correct this deformity, the results of surgical
interventions are not always satisfactory.

The frequency of hallux valgus in adolescents (adolescent
hallux valgus, AHV) ranges from 22% to 46% [2], with 88%
in girls [2-4].

Hereditary and congenital deformities, muscle imbalance,
excessive pronation, valgus deformity, equinus deformity,
and relative elongation and adduction of the first metatarsal
bone are considered the main etiological causes of this
pathology [3, 4].

Given the lack of consensus regarding the causes of the
pathology, methods of surgical treatment varied and were
not generally accepted.

The chevron osteotomy, first described by Corless (1976)
and popularized by Austin and Leventen (1981), is an
extremely stable type of osteotomy that is widely used
to correct mild to moderate incongruent deformities of
the first metatarsophalangeal joint with a relatively small
intermetatarsal angle [5]. In this case, the main correction
mechanism is the lateral displacement of the head of the
first metatarsal bone. Moreover, up to 20% of avascular
necrosis is directly proportional to the more distal level of
the osteotomy line [6]. The relapse rate of deformity in this
type of osteotomy reaches 10% [4].

In recent years, studies have increasingly mentioned
the use of chevron osteotomy not only for correction by
displacement of fragments in width (lateralization of the
distal fragment) but also at an angle by excision of a bone
wedge with a medial base [7]. However, this technique does
not address the impaired blood supply to the head of the
first metatarsal bone. Several unsatisfactory outcomes were
recorded after corrective osteotomy of the base of the first
metatarsal bone with moderate deformity. The deformity
recurred in 65% of patients, postoperative pain is noted in
35%, and repeated surgeries are performed in 23.5% [8].

Percutaneous correction of the deformity in children also
has unsatisfactory outcomes, such as overcorrection in 61%
and revision in 18% of cases [9].

Studies have revealed that double osteotomy of the first
metatarsal bone is an effective procedure in the treatment
of severe hallux valgus in adolescents with a low frequency
of relapses and complications [3, 10, 11].

The advantages of double osteotomy [Logroscino (1948)
modified by Peterson and Newman (1993)] include
simultaneous correction of the angulation and rotation in
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two centers of deformity, low recurrence rate, and simple

removal of the fixator in the outpatient setting [4, 11].

Its disadvantages include insufficient stable fixation of

fragments with frequent secondary dorsal displacement of

the first metatarsal bone head, which leads to transverse
metatarsalgia because of excessive load on the heads of
the second and third metatarsal bones. A high incidence
of pseudarthrosis at the osteotomy site was described,
as well as avascular necrosis of the head of the first
metatarsal bone with thermal or mechanical damage to
the choroid plexus feeding the head of the first metatarsal
bone by an oscillating saw or osteotome, contracture of the
first metatarsophalangeal joint, loss of the graft from the
osteotomy of the first metatarsal bone base with the loss
of correction, and inability to maintain fixation with the rod
for a long period because of the risk of infection along the

wire [10].

This study aimed to analyze the results of surgical
treatment of hallux valgus of the big toe in adolescents using
our proposed new combined technique, which includes the
following:

- Corrective oblique chevron osteotomy of the first meta-
tarsal bone neck (in our modification) with excision of the
bone wedge, performed at the apex of angulation.

- Valgus osteotomy of the medial sphenoid bone.

- Transfer of the dorsal part of the previously split tendon
of the musculus abductor hallucis to the base of the tri-
angular medial capsular flap of the first metatarsopha-
langeal joint to restore muscle balance.

MATERIALS AND METHODS

This study presents the results of the surgical treatment
of congruent hallux valgus in adolescents using a new
combined technique.

The treatment results of eight patients (10 feet),
including five girls and three boys, with adolescent hallux
valgus of moderate and severe forms, who were treated
in the orthopedics department of the Dana Children’s
Hospital (Tel Aviv, Israel) from 2015 to 2019, were analyzed.
Bilateral (n = 2), right-sided (n = 2), and left-sided (n = 4)
corrections were performed. The average age of the patients
was 15 (13-18) years. The average follow-up period was
30 months. Anteroposterior and lateral radiographs in the
upright position were analyzed before and after the surgery.

The hallux valgus angle (HVA), intermetatarsal
angle (IMA), and distal metatarsal articular angle (DMAA)
were measured according to the generally accepted method
(Fig. 1).

Statistical analysis was not performed due to the small
sample of patients. The outcomes were assessed clinically
and radiologically as excellent, good, satisfactory, and
poor according to the DuPont bunion rating score [5], with
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DMAA

HVA

IMA 1-2

Fig. 1. Scheme for measuring the angles of deformity in hallux
valgus: DMAA, distal metatarsal articular angle; HVA, hallux valgus
angle; IMA, intermetatarsal angle

23-25 points indicating excellent, 20-22 points implying
good, 17-19 points indicating satisfactory, and <16 points
indicating poor outcomes (Table 1).

The most common complaint of the patients before
surgery was a pain in the anteromedial part of the foot when
standing and walking due to the pressure of the shoes.

The patients underwent correction of bone deformities
of the first ray of the foot and restoration of the disturbed
muscle balance according to our method.

Description of the surgical intervention

The surgery was performed from a medial longitudinal
approach at the border of the plantar and dorsal skin, which
started 1.5 cm proximal to the medial sphenoid bone and
ended in the middle of the main phalanx of the big toe.
Thereafter, the musculus abductor hallucis was exposed,
its tendons were isolated until the toe attachment to the
medial sesamoid bone, the tendons were split longitudinally,
the rear part of the toe was dissected from the sesamoid
bone, and its end was sutured with vicryl thread 1-0.

Tom 9, N 2, 2021

ODTOHCLLMH, TpaBmarosorva
1 BOCCTaHOBUTE/TbHAA XMPYpPriAa OEeTCKOro Bo3pacTta

Then, capsulotomy of the first metatarsophalangeal joint
of a triangular shape was performed with the base facing
distally. The apex of the cutout flap was also sutured with
vicryl 1-0. The tuberosity (bunion) of the head of the first
metatarsal bone was removed using an oscillating saw.
Under an electron-optical image intensifier, a Kirschner
guide wire with a diameter of 1.6 mm was inserted at the
border of the neck and head of the first metatarsal bone at
the level of the base of the sesamoid bones in the medial-
lateral direction parallel to the base of the main phalanx
valgization of the big toe (Fig. 2, a). Another (orienting) wire
with a diameter of 1.6 mm (Fig. 4, c) was inserted into the
base of the first metatarsal bone at 90° angle to the axis of
this bone in the medial-lateral direction.

On the guide wire, which passed through the base of
the head of the first metatarsal bone, the guide was put
on following our technique to perform chevron osteotomy
(Fig. 2, b).

The guide consists of a working body, which comprises
two arms connected at 90° angle, with a thickness and width
of 6 mm. Each arm has a longitudinal slit for the oscillating
saw blade. A longitudinal channel with a diameter of 1.7 mm
for the guide wire is located at the junction point of the two
arms. The working body is connected to the handle made of
polymer material using a bayonet-shaped spacer (Fig. 3).

The guide was put on the guide wire to form a 30° angle
between the longitudinal axis of the first metatarsal bone
and the guide handle (Fig. 2, b).

Through the slit in the lower arm of the guide working
organ, an osteotomy was performed using an oscillating
saw, and a blank saw blade was inserted into the cut to
protect the plantar segment of the osteotomy and to sta-
bilize the guide (Fig. 4, a). Then, at the dorsal part, osteo-
tomy was performed through the upper arm of the guide
working organ. The two fragments obtained were separated
(Fig. 4, b, c). During osteotomy, the wire in the canal, in

Table 1. Evaluation of the treatment results of hallux valgus of the big toe

MPJ range -
F . . of motion; Subjective Cosmetic Total number
oot number | IMA, points HVA, points . . assessment . . Results
extension/flexion, of pain. points result, points of points
points pain, p

1 5 4 3 3 3 18 Satisfactory
2 5 4 4 4 4 21 Good
3 5 5 4 5 5 24 Excellent
4 5 5 4 5 5 24 Excellent
5 5 5 4 5 5 24 Excellent
6 5 5 5 5 5 25 Excellent
7 5 5 5 5 5 25 Excellent
8 4 4 4 5 4 21 Good
9 4 2 4 5 3 18 Satisfactory
10 5 5 4 5 5 24 Excellent

Note. HVA, hallux valgus angle; IMA, intermetatarsal angle; MPJ, metatarsophalangeal joint.
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Fig. 2. Stages of surgical intervention: a, capsulotomy with medial approach, bunion resection, guide wire insertion at the border of the
neck and head of the first metatarsal bone at the level of the base of the sesamoid bones in the medial-lateral direction parallel to the
base of the valgus main phalanx of the big toe; b, the guide is put on the guide wire at 30° angle between the longitudinal axis of the
first metatarsal bone and the handle

contact with the oscillating saw blade, protects the head of
the first metatarsal bone from damage by the saw. We at-
tach great importance to the difference in the length of the
distal segment arms (the plantar arm is twice as long as
the dorsal arm), as this prevents damage to the sesamoid-
capitate joints and displacement of vessels supplying blood
to the head (plantar-lateral plexus).

Osteotomy through the guide wire in the distal-proximal
and medial-lateral directions also caused displacement to  Fig. 3, Original guide

Fig. 4. Stages of surgery: a, osteotomy of the neck of the first metatarsal bone; b, separated distal segment of the first metatarsal bone,
V-shaped osteotomy; c, resection of a wedge-shaped fragment from the proximal segment parallel to the orienting wire; d, alignment
with correction and conduction of guide wire 2 before the insertion of the cannulated compression screw

DO https://doi.org/10.17816/PTORS 46722
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a maximum distance from the plexus, and this converts the
two-plane osteotomy to a three-plane osteotomy.

A triangular fragment was dissected with the base facing
medially from the distal part of the proximal segment,
parallel to the orienting wire, previously passed through the
base of the first metatarsal bone (Fig. 4, c). After removing
the excised fragment, the osteotomy was closed by pollex
varus (Fig. 4, d). In this case, a slight plantar displacement of
the head was observed, which value is directly proportional
to the size of the base of the resected fragment, that is, the
severity of the deformity. With this displacement, together
with the maximum possible preservation of the length of the
first ray of the foot, the transfer of load to the heads of the
second and third metatarsal bones can be prevented by the
formation of painful plantar callosities.

The achieved correction is fixed with guide wire 2 with
a diameter of 1 mm (from the set of Baruk canal headless
compression screw), drawn from the proximal segment to
the distal one in the dorsal-plantar and proximal-distal
directions (Fig. 4, d), and along with a headless canal
compression screw.
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Then, varus deviation of the first metatarsal bone was
corrected by osteotomy of the internal cuneiform bone with
the placement of a wedge-shaped allograft. Osteotomy
was performed immediately proximal to the attachment
site of the tendon of the musculus tibialis anterior, parallel
to the distal articular facet of this bone. At the same time,
the preservation of the periosteum in the lateral part of
this bone maintains the stability of the osteotomy when
the bone is opened and the allograft is introduced, which
is held externally (dynamically) by the stretched tendon of
the musculus tibialis anterior and therefore usually does
not require additional internal fixation. The use of an open
wedge-shaped osteotomy with graft placement results in the
lengthening of the first ray of the foot and compensation of
the shortening caused by the osteotomy of the neck of the
first metatarsal bone with wedge resection.

Upon completion of the bone segment correction, the
disturbed muscle balance was restored by transferring the
previously cut dorsal segment of the abductor muscle tendon
to the base of the capsular flap. For this purpose, at the base
of this flap, a hole was formed which the cut tendon that

Frontal view

Before

After

Abductor
hallucis
\ Tibialis
\ anterior
\%

Lateral view

Before

mm
@

After

P
v

[] Proximal segment

(] Distal segment

Fig. 5. Scheme of stages and levels of bone correction: g, places of planned corrective osteotomies of the first metatarsal bone and
medial sphenoid bone in the frontal view; b, position of the segments after excision of the wedge from the neck of the first metatarsal
bone, fixation with a compression screw, and insertion of the wedge-shaped allograft into the medial cuneiform bone in the frontal
view; ¢, planned osteotomies in the lateral view; d, condition after removal of the wedge and fixation with a screw of the neck of the
first metatarsal bone and insertion of the wedge-shaped allograft into the medial cuneiform bone in the lateral view (attention should

be paid to the plantar translation of the head)
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passed through, and using vicryl sutures, this tendon was
pulled to the 10° position of varus correction with maximum
dorsal extension of the first metatarsophalangeal joint (wave-
like Pulvertaft tendon suture). The resulting overcorrection
disappears during the first months after the surgery until
normal coaxial alignment in the joint is restored. The tension
of the tendon of the abductor muscle in the maximum dorsal
extension prevents the limitation of extension after surgery
(Fig. 6, b). The wound is sutured layer by layer (subcutaneous
fatty tissue is sutured using vicryl 3-0, and intradermal
suture is made with monaocril 4-0).

The additional fixation with a plaster cast up to the
knee joint with the big toe was used for up to 6 weeks;
as a result, the transplanted tendon fused with its new
attachment. After removing the plaster and control X-ray
imaging, the patient used a special sandal with a hard sole
for up to 2 weeks.

Cutting off the tendon of the musculus adductor hallucis
and capsuloplasty were performed only in some cases
(especially severe ones), so that the blood supply to the head
of the first metatarsal bone was not compromised. Additional
Akin osteotomy was performed in one of the patients
with severe bilateral valgus interphalangeal deformity.
Immobilization was performed with a short circular plaster
cast for 6 weeks (in some cases with fixation of the big
toe in the position of the achieved correction), followed by
walking in DARCO sandal for another 2-3 weeks until the
consolidation of the fragments.

The stages and levels of bone correction are illustrated
in Fig. 5. As shown in the diagram, deformity correction at
two levels with excision (distal) and insertion (proximal)
of the wedge-shaped allograft preserves the length of the
first ray of the foot. The diagram also shows the internal
stabilization method of the osteotomy of the neck of the
first metatarsal bone with a cannulated compression screw
(Fig. 5, b, d) and dynamic stabilization of the wedge inserted
into the cuneiform bone with the tendon of the musculus
tibialis anterior (Fig. 5, b, d).

RESULTS

All postoperative wounds healed by primary intention.
Subsequently, there were no complaints of pain in the
foot when walking and at rest. The mobility of the first
metatarsophalangeal joint was preserved, and the function

Table 2. Correction of deformity angles
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of the musculus abductor hallucis was restored up to
5 points. Complete consolidation of the fragments after
corrective osteotomy in the desired position was achieved
without avascular necrosis and without shortening the first
ray.

An acceptable range of motion in the interphalangeal
joint was achieved in all cases. Preoperative deformity
angles decreased significantly, namely, HVA had an average
postoperative angle of 13.9°, with average correction
of 58%; IMA had an average correction angle after surgery
of 7.9°, with average correction of 41%; DMAA had an
average correction angle after surgery of 3.9°, with average
correction of 82% (Table 2).

Overall assessment was performed according to the
DuPont bunion rating score [5], with 6, 4, and 2 points
indicating excellent, good, and satisfactory results,
respectively (Table 1).

One female patient underwent reoperation due to
the loss of postoperative correction. Osteotomy of the
medial sphenoid bone was performed with the insertion of
a triangular allograft and shortening of the tendon of the
musculus abductor hallucis. A good cosmetic and functional
result was obtained. The loss of postoperative correction was
due to a technical error during the corrective osteotomy of
the sphenoid bone, which resulted in its lengthening instead
of valgization, and insufficient tension of the musculus
abductor hallucis.

In another case of a satisfactory result, the patient
refused repeated surgery.

Clinical case

A 13-year-old female patient complained of pain in the
anteromedial parts of the feet, mostly on the left, which
aggravated when wearing shoes. Examination revealed
hallux valgus with varus deviation of the first metatarsal
bone and hyperemia in the region of the medially protruding
head of the first metatarsal bone. There was also
a pronounced hammer-shaped deformity of the second toe
of the left foot. The patient was unable to retract actively
her big toes (toe spread test). A radiograph of the left foot
under load revealed a hallux valgus deformity of the big
toe of the left foot (Fig. 6, a). Corrective osteotomy with
restoration of muscle balance (Fig. 6, b) according to our
method was performed under anesthesia on September 13,
2016. The deformity of the second toe was corrected. The

Deformity angle Before surgery, deg.

After correction, deg.

Difference, deg. Correction, %

HVA 33.1
IMA 13.4
DMAA 22.1

13.9 19.2 58
5.5 41
18.2 82.3

Note. DMAA, distal metatarsal articular angle; HVA, hallux valgus angle; IMA, intermetatarsal angle.
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postoperative period was uneventful. After 6 weeks, the
plaster cast was removed; after additional 2 weeks of
walking in a special hard sandal, full load was allowed.
Movements in the first metatarsophalangeal joint and active
abduction of the big toe were fully restored. The patient has
no complaints, and she returned to active sports. Two years
after surgery on the left foot, the operation on the right foot
was successful. Figure 6, ¢, d presents frontal and lateral
radiographs of her left foot under load 36 months after the

surgery.

DISCUSSION

We presented the primary results of a small group of
patients who underwent surgery using our proposed method
from September 20, 2015, to January 15, 2019.

There is no consensus in the literature on the optimal
treatment of hallux valgus. The treatment of this pathology
in adolescents with congruent deformity of the first
metatarsophalangeal joint is even more controversial.
The high incidence of complications and relapses, especially
with open growth zones, is often the reasons for refusal
of surgical treatment [9]. Double osteotomy of the first
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metatarsal bone described by Peterson in severe forms of

deformity has improved significantly the results of treatment

[4, 11]. This technique is the method of choice for severe

deformity, especially with an increase in the DMAA [2, 4, 11].

Aronson et al. [3] presented the results of treatment of

18 feet in 16 patients treated using the modified Peterson

bunion technique. The average follow-up period was

23.4 months. HVA decreased by 16°, IMA decreased by 6°,

and DMAA decreased by 11°. For comparison, the average

angular correction using our method was characterized by

a decrease in HVA, IMA, and DMAA by 19.2°, 5.5°, and 18.2°,

respectively (Table 2). Our results appear better than those

of Peterson and Coughlin, and the DMAA correction is more
significant.

Double osteotomy of the first metatarsal bone proposed
by Peterson and Newman has two main advantages over
other types of osteotomies:

a) The length of the first metatarsal bone does not change,
which helps avoid overloading the heads of the second
and third metatarsal bones with the development of
metatarsalgia.

b) Double osteotomy corrects three-plane deformity (medial
displacement of the head, hallux valgus, varus deviation,

L

lat
standing

Fig. 6. Patient, 13 years old. Hallux valgus deformity of the big toe of the left foot: a, X-ray image in frontal projection before surgery;
b, stage of surgery with the transfer of the dorsal-distal part of the tendon of the musculus abductor hallucis, and it was sutured with
tension to the base of the triangular medial capsular flap; c, frontal X-ray image 36 months after the surgery showing correction of the
deformity and complete consolidation of osteotomies; d, lateral X-ray image
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and internal rotation of the first metatarsal bone head)

3, 4l.

The main disadvantage of the Peterson double
osteotomy is the occurrence of contracture of the first
metatarsophalangeal joint due to prolonged transarticular
fixation with a rod or wire [4].

In our opinion, derotation of the metatarsal head, which
is one of the declared advantages of double transverse
osteotomy of the first metatarsal bone, is not justified. With
the gradual development of the internal rotation of the head
of the metatarsal bone under the influence of the displaced
tendon of the musculus abductor hallucis and the lateral
displacement of the sesamoid bones, atrophy and flattening
of the intersesamoid bone crest occur. This, in turn, makes
derotation of the neck in the presence of a spherical head
unnecessary, and derotation of the position of the main
phalanx of the big toe is achieved by transferring the abductor
tendon to its anatomical place with adequate tension.

The combination of oblique chevron osteotomy of
the cervix | of the metatarsal bone with excision of the
bone wedge (in our modification) at the distal apex of the
angulation of the first metatarsal bone and valgus osteotomy
of the medial sphenoid bone with insertion of a bony wedge-
shaped allograft does not imply transarticular fixation and
avoids contracture of the first metatarsophalangeal joint.

Johnson et al. [4] presented the results of treatment
of nine patients (14 feet) with moderate to severe
deformity (AHV). The average age of the patients was
15 years, and the average follow-up period was 27 months.
Average postoperative corrections of HVA, IMA, and DMAA
were 21.54°, 9.25°, and 6.21° respectively. Our indices
(Table 2), except for DMAA, are less significant; however,
their mean angles of deformity of HVA and IMA were greater
than ours; therefore, the absolute value of the correction of
these angles was also significant.

In the literature, we did not find a similar method of
surgical treatment of hallux valgus deformity of the big toe
using two osteotomies, supplemented by restoration of the
disturbed muscle balance. The restoration of muscle balance
is the basis of all reconstructive foot surgeries. The balance
between the external traction of the musculus abductor
hallucis, which tendon migrates in the plantar direction,
and the contracted adductor muscle in the hallux valgus
deformity of the big toe remains a controversial issue that
has not been covered in the literature.

With hallux valgus, the muscle balance is disturbed,
which, from our point of view, is the main cause of the
development and progression of hallux valgus deformity of
the big toe. Owing to the imbalance between the traction of
the musculus abductor hallucis and the musculus adductor
hallucis, the sesamoid bones are laterally displaced with the
plantar-lateral displacement of the abductor, which starts
to function as a flexor of the big toe (Fig. 7). In this case,

Val 9 (2) 2021
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Fig. 7. Scheme of the influence of muscles (7, musculus abductor
hallucis; 2, musculus abductor hallucis; 3, short flexor of the big
toe) on the hallux valgus and varus deviation of the first metatarsal
bone, accompanied by lateral displacement of the sesamoid bones,
with an external plantar displacement of the musculus abductor
hallucis tendon

the flexion complex, reinforced by the “former” abductor,
stretches like a bowstring, causing a gradual varus deviation
of the first metatarsal bone and a pollex valgus of the big
toe.

The functional transformation of the musculus abductor
hallucis into its flexor is easily checked by a simple test, i.e.,
by asking the patient to spread the toes. Then, with moderate
or severe deformity, the big toe will bend, and with a mild
degree, the force of its abduction against external resistance
will decrease.

Usually, the shortening of the medial portion of the
capsule of the first metatarsophalangeal joint and the lateral
release ensure its retention in the correction position only in
the early postoperative period. The anatomical alignment of
this joint achieved in this way is lost over time because of
the regeneration of the transected adductor tendon and the
absence of resistance from the musculus abductor hallucis.

The surgical technique described provides a safe
and stable correction of the hallux valgus and the varus
position of the first metatarsal bone, restores the disturbed
muscular balance, avoids restriction of movements in the
first metatarsophalangeal joint, and restores the function
and strength of the musculus abductor hallucis. One of the
aims of the distal chevron osteotomy in the oblique plane
from the inner-distal point to the outer-proximal one,
perpendicular to the axis of the main phalanx of the valgus
big toe, was the maximum removal of the osteotomy from
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the plantar-lateral vascular plexus responsible for blood
supply to the osteotomized head of the first metatarsal
bone. This prevents both mechanical and thermal injuries
and avascular necrosis in our small group of patients.

The use of our special guide provides an accurate
and stable three-plane osteotomy of the neck of the first
metatarsal bone.

The limitations of this study include a small sample of
patients, a relatively short postoperative follow-up, and the
absence of a control group of patients.

CONCLUSION

Despite the small number of patients, we hope that the
proposed technique will improve the results of the treat-
ment of hallux valgus in adolescents, reduce significantly
concomitant complications, and reduce the loss of correction
in the long-term postoperative period.
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