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Objective. Determining the effectiveness of physical therapy in
the surgical treatment of valgus deformity of the first toe. Methods.
The clinical material of the conducted study includes 38 observa-
tions, 34 patients (38 operative interventions, 4 patients — on
2 feet. In the control group (CG) there were 16 patients (16 inter-
ventions), and in the main group (MG) — 18 patients (22 inter-
ventions). All patients who participated in the study had the same
diagnosis — hallux valgus II-11I degree. All patients received
the same type of surgical intervention — a variant Z-shaped os-
teotomy of the first metatarsal bone according to the Scarf method
or Chevron, which was supplemented with osteotomy of proximal
phalanges of the I finger to Akin method. Patients were examined
with the Visual-Analogue Scale (VAS), the Physiotherapy Clinical
Outcome Variables (COVS) Motor Skills Testing Scale, and
the American Orthopedic Foot and Ankle Society (AOFAS) Scale
(module 2) for the Clinical Evaluation of Foot and Ankle Diseases
of the American Foot and Ankle Association. Rehabilitation
of MG patients consisted of developed physical therapy (PT) pro-
gram, which included 4 periods. Rehabilitation included not only
massage and exercises for the muscles of the front part of the foot,
but also a complex of rehabilitation methods aimed to restore
the function of the muscles of both lower limbs, hips and buttocks.
PT program for KG consisted only of morning hygienic gym-
nastics, classical massage and therapeutic exercises to restore
Sfunction of muscles of the foot and lower leg. Results. Assessment
of the condition of patients after the end of PT on the COVS scale
helped to conclude that the patients of MG have significantly bet-
ter indicators of general physical activity than patients of CG.
Analysis of the obtained results according to the (AOFAS) Scale
confirmed that patients of MG after using developed PT program
have statistically better results. Conclusions. The developed PT
program significantly accelerate the clinical recovery of function
not only the front part of the foot, but also general working capa-
city of patients.

Mema. Busnauenns micya ma egpexmusnocmi ¢isuunoi mepanii
8 XIpypeiuHoMy TKY8aHHi anvbeycHoi degpopmayii I nanvysa cmonu.
Memoou. Kniniunuil mamepian npoeeoeHo20 00CTiONCEHHS KO-
uag 38 cnocmepedicens, 34 nayienma (38 onepamugnux mpyuans,
4 nayienma — Ha 2 cmonax). Y xommponwuiil epyni (KI') 6yno
16 nayienmis (16 smpyuans), a 6 ocnosniii epyni (OI)) — 18 nayien-
mig (22 empyuanns). Bei nayienmu, sSKi npuiimManu yuacme y 00Ci-
Ooicenni, manu 00Haxosuil oiaenoz — hallux valgus II-111 cmynens
ma ompumanu 0OHOMUNHe onepamugHe GMpy4aHHs — 6apiaHm
Z-no0ibnoi ocmeomomii I niecnogoi kicmxku 3a memoouxoio Scarf
abo Chevron, sika 00NOBHIOBANIACH OCMEOMOMIEI0 NPOKCUMALLHOT
Gananeu I nanvys 3a Akin. Iayicnmu o6cmediceni 3a 00nomo2oio
0eKIiIbKOX WIKAJL: 8i3YanbHo-anano206oi (BALL), mecmysanus py-
xosux Hasuuox ma American Orthopaedic Foot and Ankle Society
(AOFAS) (module 2). Memoo mamemamuunoi éapiayiiinoi cmamuc-
MUKU BUKOPUCIIOBYBABCS NIO 4AC 00POOKU OMPUMAHUX pe3)ib-
mamis. [layienmam OI 3acmocogani peabirimayitini 3axo00u 3a
po3pobnenoto npocpamoro Qizuunoi mepanii (PT), sxa exarouana
4 nepioou. J{o peabinimayii 6xo0unu He 1uLe Macaic i cLMHACMuY-
HI 6npasu OJist M 51316 NePeOHbo20 GIOOLTY CMONU, aie U KOMNJIEKC
MEMOOUK, CHPSIMOBAHUX HA 8IOHOGNECHHS (DYHKYIT M 3168 000X HUIC-
HIX KIHYIBOK 13 3axéamom cme2on i cionuys. Ipoepama @T ons KI'
CKAA0ANACs Tue 3 PAHKOBOL 2I2IEHIUHOT 2IMHACMUKU, KIACUYHO20
macasxcy ma JiKy8anibHoi SIMHACTUKY M A3i8 CMONU ma 20MiKU.
Pesynomamu. Oyintosannsa cmany nayicumis nicis saxinuenns OT
3a wxanoro COVS donomozno 3pobumu 8UCHOB0K, U0 NPOBEOEHHS
npoepamu PT nayienmam Ol cnpusano ompumaHHio 3HAYHO Kpa-
WUX NOKA3HUKIB 3a2a1bHOI I3uuHOl npaye30amHocmi, Hidic 8 0cio
KT, y sxux nokpawenns pe3yivmamis mecmy He niomeepouio-
¢ cmamucmuyHo. AHAN3 OMPUMAHUX Pe3VIbIMamie 3a WKAI00
AOFAS niomsepous, wo 6 nayienmie Ol nicis 3acmocyeanHs
po3pobnenoi npoepamu DT KuiHIKO-DYHKYIOHATLHUTL CMAH nepeo-
HbO2O GIOOINY CMONU CIMAMUCMUYHO cmas Kpawjum. Buchoeku.
s npoepama @T 003601uUNa 3HAYHO NPUCKOPUMU BIOHOGICHHSL
KIIHIKO-(DYHKYIOHAILHUX NOKA3HUKIG He Jiuiie nepeonboco 6I00LTy
cmonu, aze i 3aeanvhoi npayesoamuocmi. Knouoei cnosa. Cmona,
oepopmayis I nanvys, xipypeiune aikyeanis, Qizuuna mepanis.
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Introduction

The main task of the conducted research is to de-
termine not only the clinical and functional condition
of the foot of patients who underwent an operation
for hallux valgus deformity, but also their work-
ing capacity in general, with a further assessment
of the effectiveness of the use of a physical therapy
(PT) program.

The foot plays an important role in a person’s life,
professional and household activities, and sports.
All its departments receive large static and dynamic
loads related to support and movement. Functional
disorders of the foot lead to significant limitations
of the quality of life. Treatment of patients suffering
from foot deformities continues to be a rather difficult
problem of modern medicine and its component —
orthopedics [1].

Any deviations in the anatomical structure
of the foot lead to a violation of the load on its various
departments, which cause a disorder of its functions
and further development of various deformations [2].

One of the most common foot deformities is Aal-
lux valgus. Quite often, it has a combination with
hammer-like deformation of the 2™ toe and lumbar
flattening of the foot in the front part. According to
information from the publications of various sci-
entists, this pathology is diagnosed in adults under
the age of 65 — in 15-25 %, after 60 — in almost
40 %. Hallux valgus deformity is 3—4 times more
common in women than in men [3, 4].

Improvement of the methods of surgical treat-
ment of patients with hallux valgus is relevant due to
the significant prevalence of this disorder and a rather
high percentage of dissatisfaction with the results
of traditional treatment [5].

But in addition to surgical intervention, as the ex-
perience of a number of scientists shows, rehabilita-
tion measures play a significant role in shaping the fi-
nal result of treatment, which doctors often do not
pay due attention to at all stages of the patient’s stay
in the hospital [6].

The few scientific studies on the operative treat-
ment of hallux valgus, which contain data on the pe-
culiarities of postoperative rehabilitation (hereafter
we use the more modern term “physical therapy”),
do not have sufficient scientific justification and sys-
tematicity [7]. This fact determines the necessity and
relevance of research in this direction.

Purpose: to conduct an analysis of the long-term
results of the use of the developed physical therapy
under the conditions of surgical treatment of hallux
valgus.

Material and methods

The study was discussed and approved at the meet-
ing of the Bioethics Committee of the State Establish-
ment Professor M. 1. Sytenko Institute of Spine and
Joint Pathology of the National Academy of Sciences
of Ukraine (Protocol No. 220 dated 18.11.2021).

The clinical material of the conducted research
included 38 observations, 34 patients (4 subjects
on 2 feet). There were 16 patients (16 interventions)
in the control group (CG), and 18 cases (22 opera-
tions) in the main group (OG). Consent to participate
in the study was obtained from all patients. In both
groups, the age limits varied from 45 to 65 years,
the average age was 55 years, the vast majority —
50-55 years (29 subjects, 76 %). Patients of both
groups, for the most part, are of working age, which
indicates the great social importance of the problem.

All patients who participated in the study had
the same diagnosis — 2"-3" degree hallux valgus
and received the same type of surgical intervention —
a Z-shaped osteotomy of the first metatarsal bone ac-
cording to the Scarf or Chevron method, which was
supplemented with an osteotomy of the proximal pha-
lanx of the first finger according to Akin [8 ].

They were assessed using the Visual Analogue
Scale (VAS), the Physiotherapy Clinical Outcome
Variables (COVS), and the American Orthopedic
Foot and Ankle Society (AOFAS) Forefoot Clinical
Assessment Scale (module 2) of the American Foot
Orthopedic Association and Supracalcaneal joint.

Quality of PT with regard to the impact on pain
syndrome was assessed with the VAS, which is
a method of subjective pain assessment, used by most
researchers of this issue. Simplicity and convenience
are its undoubted advantages [9].

Taking into account that the definition crite-
ria were the rapid recovery of functional capabili-
ties not only of the front part of the foot, but also
of the patient’s working capacity as a whole, we used
the COVS scale. It reflects indicators of general mo-
bility that are used when assessing the functional
consequences of a musculoskeletal injury in various
settings (acute, inpatient/outpatient rehabilitation,
and community settings). The COVS test consists
of ten tasks and is evaluated with points from one to
seven [10].

To characterize the clinical and functional state
of the forefoot, we used the generally recognized AO-
FAS scale (module 2), which sums up the indicators
of pain, function, and adaptation of the foot to a flat
surface [11].
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During the study, the degree of pain syndrome
was assessed according to the VAS and motor skills
were tested according to the COVS and AOFAS tests
before and after the PT program, under the conditions
of surgical treatment of hallux valgus.

The methods of mathematical variational statis-
tics obtained during the research were used for data
processing. They were compared by gender, age and
volume of treatment of patients in both groups for
scientific analysis.

The developed PT program for OG patients with
hallux valgus included 4 periods in which different
PT methods were used and different times of their
use:

1 period — preoperative, its duration — 7-10 days.
PT methods: hydrokinesiotherapy — thermal foot
baths (water temperature 40 °C — 25-30 min) with
active and passive finger movements; preparation
of the skin of the foot; selection of an orthosis (Boruk
orthosis-shoe) (Fig. 1) and teaching the patient to use
it [12];

2 — cearly postoperative, its duration —
10—12 days. The first 2 days after the intervention —
a high position of the operated limb, periodic cold
compress on the foot. PT methods: kinesiotherapy —
passive movements in the toes, active movements in
the calcaneal-shin and knee joints, isometric tension
of the shin and thigh muscles. Magnetotherapy. From
the 3™ to the 4™ day, dosed walking in Boruk shoes is
recommended;

3 — late operative (outpatient), its duration —
15-18 days. PT methods: continuation of physical
therapy — passive movements of the toes with inde-
pendent soft development of movements in the fin-
ger joints and gradual transition to active movements
(from 25-28 days after the intervention), active
movements in the joints of the lower limb, walking
in Boruk shoes. Lymphatic drainage massage. UHF

Fig. 1. Boruk orthosis-shoes

therapy and laser therapy to relieve swelling, reduce
pain, and stimulate immunity;

4 — restorative (ambulatory), its duration —
15-25 days. PT methods: therapeutic gymnastics
for the toes (holding small objects with the toes) and
the calcaneus joint, along with elements of hydroki-
nesitherapy (warm baths). Classic massage. From
40-45 days after the intervention, the use of every-
day shoes with custom-made insoles is allowed.

PT program for CG patients involved a traditional
set of measures, which consisted of morning hygienic
gymnastics, classical massage, therapeutic gymnastics
to strengthen the muscles of the foot and lower leg.

Results

After completion of PT program (2.5 months after
surgery), control testing of the patients’ condition was
performed.

The initial indicators of the first test of pain inten-
sity in OG persons were (6.4 + 1.1) cm according to
VAS, and (5.9 £ 1.3) cm in CG. The difference did not
reach a statistically significant level (p > 0.05).

After PT program, the second pain intensity test
according to VAS gave the following results, and in
both groups of patients, the pain syndrome became
less statistically significant (p < 0.05). However, in
OG patients it was (1.2 = 0.2) cm, which was statis-
tically significantly less (p < 0.05) than in CG pa-
tients — (2.8 £ 0.3) cm (Table 1, Fig. 2).

The analysis of the results of re-assessment
of the condition of patients after the end of FT accord-
ing to the COVS scale helped to conclude that the im-
plementation of the FT program in OG patients con-
tributed to obtaining significantly better results than
in CG patients (Table 2, Fig. 3). Thus, in OG after
FT the average indicator was (78.5 = 0.2) points (be-
fore FT 63.4 + 0.3) (p < 0.05), and in CG patients —
(69.8+0, 4) score (to FT 62.9 +0.3) (p > 0.05). There-
fore, in CG, the improvement of the test results was
not statistically confirmed.

Assessment of COVS indicators showed that PT pro-
gram resulted in an improvement of the level of func-
tional skills and self-care ability of patients of both groups
according to the COVS scale, but in OG patients they
were statistically better than in CG patients (p < 0.05).

After the completion of the program, an analysis
of indicators was carried out according to the AO-
FAS scale. The total values according to the AOFAS
scale (module 2) improved in patients of both groups
(p < 0.05), but when comparing the data between
the groups, it was noted that the results were statisti-
cally better in OG patients than in CG patients (Tab-
le 3, Fig. 4).
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Table 1
Time course of pain syndrome indicators
in patients of both groups (cm)

Group Before PT | After PT Statistical indicator
in groups
0G (n= 18) 64+1.1[ 12402 p<0.05
CG (n = 16) 59+1.3]28+03 p <0.05
Statistical indicator
between the groups p <005
e
64
4 B oG
d L] cG
2+
»// J"
0 I : T I"‘
before PT after PT

Fig. 2. Comparative chart of pain intensity indicators on the VAS
scale in patients of both groups (mm)

Discussion

One of the problems of orthopedics today is
the operative treatment of hallux valgus and subse-
quent rehabilitation of patients. For both orthopedists
and physical therapists, the most important thing in
this process is the quality of the surgical treatment
and subsequent rehabilitation, as well as the time
spent to obtain a positive result.

Analyzing the modern professional literature,
we found out that today there are no uniform ap-
proaches to both Aallux valgus surgery and rehabili-
tation methods after surgery. In general, specialized
doctors are more concerned about surgical treatment
methods than the issue of postoperative rehabilita-
tion of patients, which is clearly shown in published
sources [13]. The authors focus on surgical tech-
niques and pay very little attention to recovery in the
postoperative period, they write: “proper postopera-
tive recovery, maintenance and protection of soft tis-
sues of the foot with the help of special soft insoles

Table 2

Dynamics of indicators for assessing the level of functional and self-care skills
of patients of both groups (scores)

Test Indicator
OG before PT (n=18) OG after PT (n = 18) CG before PT (n = 16) CG after PT (n=16)
Sum of points (norm 83) 63.4+0.3 78.5+£0.2 629+0.3 69.8 + 0.4
Statistical indicator in groups p <0.05 p>0.05
Statistical indicator between groups p <0.05
Table 3

Time course of the total indicators of clinical and functional state of the forefoot
of patients of both groups on the AOFAS scale (module 2) (points)

Test

Indicator

OG before PT (n=18)

OG after PT (n = 18) CG before PT (n = 16) CG after PT (n=16)

Sum of points (norm 100) 48.2+04

71.8+1.2 51.9+0.5 63.1+24

Statistical indicator in groups

p <0.05

p <0.05

Statistical indicator between groups

p <0.05

80 T
75 T B
T =
65 ——
60 -
5
50
45
40 'P-’;T--—J-VL'_ _7_‘_ | |

— - |

before PT after PT

Fig. 3. Comparative diagram of indicators on the COVS scale in

patients of both groups (scores)

80
75 -

70 -
65
60
55
50
45
40

after PT before PT

Fig. 4. Comparative diagram of indicators of the clinical
and functional state of the forefoot of patients of both groups
according to the AOFAS scale (module 2) (points)
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improved the further course of operated hallux val-
gus”. Effective return to active life and professional
activities of patients can occur if the existing tradi-
tional PT methods are systematized into programs
and supplemented with new technologies in order
to accelerate and improve the quality of recovery
processes.

We have developed and tested a complex PT pro-
gram, which involves not only massage and gym-
nastic exercises for the muscles of the front part
of the foot, but also has a whole complex of reha-
bilitation techniques aimed at restoring the function
of the muscles of both lower extremities involving
the hips and buttocks. It was divided into 4 periods —
preoperative, early postoperative, late postoperative,
and recovery. These periods included rehabilitation
techniques — kinesiotherapy, hydrokinesitherapy,
different types of massage, and hardware physiothe-
rapy methods.

In both groups of patients, the pain syndrome be-
came less statistically significant (p < 0.05). However,
it is almost 2 times lower in OG patients than in CG
patients. Assessment of the condition of patients after
the end of PT according to the COVS scale helped to
conclude that the implementation of PT program in
OG contributed to obtaining significantly better in-
dicators of general physical performance than in CG,
in which the improvement of the test results was not
statistically confirmed. The analysis of the obtained
results according to the AOFAS scale also proved that
the clinical and functional state of the forefoot was
statistically better in OG patients after using the de-
veloped PT program than in CG patients. The de-
veloped PT program made it possible to significantly
improve the clinical and functional indicators of not
only the front part of the foot, but also the general
mobility of OG patients.

Schuh R. et al. [14] and Polastri M. [15] pro-
vided the results of an analytical review of a large
number of studies on this issue and stated that only
8 papers included the issue of postoperative rehabili-
tation, but they were about the use of kinesiothera-
py: “postoperative rehabilitation, for the most part,
is focused on stimulating both plantar pressure on
the first beam and joint mobility”. In addition, some
authors recommend: “to carry out sufficient mobili-
zation, manual therapy, strengthening exercises for
the joints of the lower limb and gait training”. It is
also noted that: “terms of postoperative rehabilitation
may vary depending on the surgical technique and be
performed in an outpatient setting using appropriate
footwear”. Concluding the discussion of the study, it
can be stated that the developed complex program

of physical therapy is orderly (4 periods), includes
various methods and does not contradict previously
published findings.

Conclusions

The complex PT program for patients with hallux
valgus developed and applied in clinical conditions
is a high-quality complex method of rehabilitation
of such individuals. It makes it possible to signifi-
cantly speed up the recovery of clinical and func-
tional indicators not only of the front part of the foot,
but also of the general working capacity of patients.
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