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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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FACTORS INFLUENCING RESULTS OF SURGICAL TREATMENT
OF METATARSALGIA AND THEIR PROGNOSTIC VALUE

"Turchin O., 'Liabakh A., 20Omelchenko T., 'Poliachenko I.

IState Institution “The Institute of Traumatology and Orthopedics by National Academy of Medical Sciences of Ukraine”, Kyiv;
’Bogomolets National Medical University, Kyiv, Ukraine

Metatarsalgia (M) is a painful condition in the forefoot, located
under heads of metatarsals, depended on their specific structure [1].
Considered is that the reasons for the pain syndrome are the long-
term cyclic overload of a plantar plate of the lesser toes with the
development of degenerative changes therein [2]. 10% of the popu-
lation complains of metatarsalgia at least once in a life. It occurs
more frequently to women of middle and senior age [3].

Excessive body mass, durable physical and static loading
combined with structural abnormalities of the forefoot are sup-
posed to be the factors precipitating or complicating the matter
[1,4]. However, it is difficult to identify the precise factors influ-
encing to the disease progression.

The scholars conditionally distinguish into primary, biome-
chanically conditioned, and secondary, iatrogenic [5,6] metatar-
sal. The biomechanically conditioned metatarsalgia appears in
up to 90% of the cases. Based on a forefoot structural abnor-
malities combined with overloading and excessive body mass,
it provokes clinical symptomatic. [atrogenic metatarsalgia is as-
sociated with hallux valgus surgery [1,7].

Surgical treatment of metatarsalgia stipulates remediation of
mechanical discrepancy by corrective osteotomy of metatarsal
bones to normalize the loading [8-10]. There is a range of surgi-
cal techniques for this purpose, to shorten the respective meta-
tarsal bone (distal and proximal osteotomies, metatarsophalan-
geal joint resection arthroplasty, etc.) [11-13].

The remote results of metatarsalgia surgical treatment are un-
predictable. The main complications thereof are recurrent meta-
tarsalgia and its migration, toe’s instability or extensive contrac-
ture, forefoot rigidity [14,15]. According to the literature, the
last two mentioned occur in 12 — 30% of cases [9,15,16].

Given the incidence of the metatarsal bone corrective oste-
otomies, a component of hallux valgus surgery, it is essential to
assess predictive value influencing the remote results of metatar-
salgia surgery and to develop systems of prognostication.

Objective - to determine the prognostic value of factors that
affect the long-term result of surgical treatment of metatarsalgia,
to develop a system for predicting the results of surgical treat-
ment of metatarsalgia.

Material and methods. This was a retrospective study, based
on the review of medical cards of 172 patients with metatarsalgia
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who underwent surgical treatment in our Institution from 2000-
2019. The review of the medical cards was carried out according
to the local Bioethics Committee. The average age of patients
was 50,71+1,12 years old (20 - 74); there were 14 men and 158
women. The average BMI was 26,71+3,55 (18,47 — 34,93). The
average observation period was 29,6+21,7 (6 - 81) months.

Inclusion criteria: metatarsalgia under 2-4 metatarsal heads;
informed consent; the participant’s age over 18; no acute dis-
eases; no traumas or previous surgery of foot in anamnesis; the
absence of obliterating angiopathies of lower limbs and diabetes
mellitus, no system diseases of a musculoskeletal system.

Exclusion criterion: metatarsalgia under the first metatarsal head.

Disregard criteria: surgical complications, rehabilitation rou-
tine violations, loss of control on separate stages of the research.

The diagnosis of metatarsalgia includes a combination of
signs: pain under the head of the respective metatarsals, associ-
ated with the loading; plantar callosities located in the projection
of the metatarsals; hammer 2-4 toes. Prerequisites for this were
overload, weight gain, and the use of inappropriate shoes.

Radiological evaluation included weight-bearing antero-pos-
terior radiographs in standing position on both feet with knee ex-
tended and avoiding internal or external rotation of the leg. Feet
also were pointed in neutral position parallel to the sagittal plane.
The X-ray beam was inclined in anterior-posterior direction on 15°
and centered on the point between 1% tarso-metatarsal articulations.
Violation of the M-parabola was determined by x-ray. The relative
length of the first metatarsal bone was assessed. A relatively short
first metatarsal bone was designated as an index minus.

The sonography assessments were carried out using system
HD-11 XE (USA) with a 5 to 12 MHz linear transducer. The
main sonographic signs were: unevenly reduced echogenicity in
a plantar plate of a capsule of metatarsophalangeal joint with the
distortion of its fibrous structure; the appearance of hyperecho-
genic inclusions of different intensity and sizes; plantar plate
thickening. Progressing degenerative changes of a plantar plate
led to its partial or complete damage. Oedema of soft tissues and
synovitis of the metatarsophalangeal joint, fibrotic changes in
transcapsular adipose tissue were observed.

Two study groups were formed to evaluate the treatment re-
sults of patients with metatarsalgia. The main group consisted

41



of 107 patients who underwent Weil-osteotomy, metatarsals
proximal osteotomy. In patients with dislocated metatarsopha-
langeal joint and hammer 2-4 toes, Weil-osteotomy combined
with lengthening of the tendo m. extensor digitorum longus, re-
section of the distal end of proximal phalanx or arthrodesis of
the proximal interphalangeal joint. The control group consisted
of 65 patients who underwent another surgical treatment, which
is used for metatarsalgia treatment (metatarsophalangeal resec-
tion arthroplasty, surgery of capsular-ligamentous and tendon
apparatus of metatarsophalangeal joints, as well as the surgical
therapy intended to remove only hammer 2-4 toes deformities).

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

During analyzation of the results of treatment of patients
with metatarsalgia, factors were identified that influenced
the final result of treatment. Among them: age, sex, BMI,
index minus, hammer 2-4 toes. The prognostic assessment
influence of separate factors were judged by comparing the
frequency of positive treatment results, assessment of the ra-
tio of chances for separate factors and defining prognostic
indexes to evaluate them in a model.

At the first stage, the frequency of positive results was com-
pared in the study groups as a whole and in the presence of indi-
vidual characteristics (Table 1).

Table 1. Comparative assessment of the frequency of positive results in the both study groups of metatarsalgia patients

Positive results frequency
Factors Groups Core group Control group P (core-control)
N (%=xm) N (%2m)

57/58 26/35 3 .

N under 40 (98,3+1,7%) (74,3+7,4%) p=0,0001

ge

42/49 15/30 B .

> 40 (85,7+5,0%) (50,049,1%) p=0,001

8/9 5/6 B
o Men (88,9+10,5%) (83,3+15,2%) p=0,756
ex

91/98 36/59 B .

Women (92,942,6%) (61,0£6,3%) p=0,0001
50/53 19/30 B .

BMI nder 23 (94,3+3,2%) (63,3+8,8%) p=0,0001
49/54 22/35 B .

>25 (90,7i3,9%) (62,9i8,2%) p—0,00l
67/73 25/42 B .

. Yes (91,843,2%) (59,5+7,6%) p=0,0010

Index minus S =

—| *

e (94,1+4,0%) (69,6+9,6%) p=0,013
39/46 18/37 B .

Yes (84,845,3%) (48,6+8,2%) p=0,0001

Hammer 2-4 toes e L

—| *

No (98,4+1,6%) (82,1£7,2%) p=0,005
99/107 41/65 B .

Total - (92,5+2,5%) (63,1%6,0%) p=0,0001

note:

- statistically significant difference between the compared groups according

to the factors being studied (p<0.05, assessed by chi-square criterion)

Table 2. Compared frequency of positive results in the core group of metatarsalgia patients by separate factors
(assessment of the impact of separate factors on the frequency of positive results in the core group)

Positive results . o
Factors Groups N frequency n (%) Odds ratio OR (95%DI) P

under 40 58 57 (98,3%)

Age 9,50 (1,1-80,2) 0,014*
> 40 49 42 (85,7%)

Sex Men 9 8 (88,9%) 0,62 (0,1-5,6) 0,665
Women 98 91 (92,9%)
under 25 53 50 (94,3%)

BMI 1,70 (0,4-7,5) 0,479
>25 54 49 (90,7%)
. Yes 73 67 (91,8%)

Index minus 0,70 (0,1-3,7) 0,669
No 34 32 (94,1%)
Yes 46 39 (84,8%)

Hammer 2-4 toes 0,09 (0,0-0,8) 0,008*
No 61 60 (98.4%)

note: * - a statistically significant difference according to the studied factor (p<0.05, assessed by chi-square criterion)
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On the next stage, the frequency of positive results was com-
pared as a whole in the core group by separate factors to assess
their importance (influence) on the treatment results (Table 2).

Results and discussion. A particular set of factors in each
patient stipulates the necessity of integral prognostic evaluation
of probable positive outcomes. The presence of individual fac-
tors has a multidirectional effect, therefore, the task of this study
was to develop a model for the dependence of the end results of
treatment on a set of clinical factors.

On the first stage, the informational value of the factors as-
sociated with the probability of positive results was assessed.
Bayesian probability analysis has been accepted as the method-
ological ground of the study [17].

Informational value indexes (IVI) were calculated using the
following formula:

P(%) % P(%) B P(%) where:

X
P(z3) 2

J(x) — an informational value of an individual subgroup for the
X factor. For each feature, total amount of informational value
indexes for separate sub-groups of the feature was calculated
IVI= £ J(x);

P(xj/A1) - a probability of positive results for an individual
group (j) of features (X) in patient population having specific
characteristics (A1);

P(xj/A2) - a probability of positive results for an individual
group (j) of features (X) in patient population without specific
characteristics (A2).

The calculation of prognostic indexes (PI) based on sequential
Wald analysis. The calculations were carried out according to
the formula: (ﬁ)

P
PL(xj) = 10lg ‘;1
P(32)

The basis for using this forecasting model is to calculate the
sum of prognostic indexes (PI) for individual parameters and
to compare the integral prognostic indexes (PI) with threshold
values and their qualitative interpretation.

2 PI=PI1 + PI2 + ...PIn.

For each patient, the presence of a specific feature and its as-
sociation with a group evaluates. Characteristic of each separate
factor may increase or decrease the probability of positive treat-
ment results achieving and will have an impact to the integral

J(x) = 10lg

value of prognostic index and definition of the groups with a
low, middle, and high probability of positive results.

The maximum positive prognostic index score is +16, the mini-
mum is — 10. The patients with total of prognostic indexes from -10
to -2 have a very low probability of positive results. The score from
-2 to +6 indicates an average expectation for positive results. The
total grade of prognostic indexes (X PI) from + 6 to + 16 indicates
the high prognostic index of successful treatment result.

Prognostic factors and their prognostic indexes presented in
Table 3.

An example of the implementation of the developed forecast-
ing model: the patient H. with metatarsalgia under the head of
second metatarsals, age under 40 years old (PI=6.6), female
(P1=0.2), BMI under 25 (PI=1.3), no Index minus (PI=1.1) and
hammer 2-4 toes (P1=6.9). The total grade of the prognostic in-
dexes equals X PI=16.1, evidencing the high probability of posi-
tive surgery results.

In our study, among the highlighted factors that influenced to
the final result of treatment, the statistically essential impact of
the age, BMI > 25, index minus, 2-4 hammer toes on the prev-
alence of positive results frequency were defined. There is no
statistically significant effect on the prevalence of the frequency
of positive results of treatment for male factor (P > 0.05). How-
ever, a general trend towards a high frequency of positive results
can be traced. The lack of difference could depend on a small
number of observations (male patients). Thereby, almost all in-
dicated factors have a reasonable impact on the frequency of
positive results and their excess in the core group.

The analysis has demonstrated that the frequency of success-
ful results in patients with metatarsalgia is significantly higher
(p <0.05) in the core group (92.5%) compared to the control
one (63.1%). Only the difference in age factor and hammer
2-4 toes appeared relevant. The frequency of positive results
of patients under 40 years old is significantly higher (98.3%)
compared to the same in the group of those over 40 years old
(85.7%); the probability of successful results in patients un-
der 40 years old is 9.50 times higher than after the age of 40.
The absence of hammer 2-4 toes in patients with M increases
the chance of positive result (98. 4%) in 0.09 times higher
compared to the cases of its presence.

The factors as sex, BMI, and index minus demonstrated no
effect on result.

The research on determining the impact and the prognostic
assessment influence of separate factors on the surgical treat-

Table 3. Prognostic factors and prognostic indexes to predict the results of surgical treatment of metatarsalgia

Factors Groups Prognostic indexes (PI) Informational value index (IVI)

1. Age under 40 6.6 2.20
> 40 -3.1

2. Sex Male -1.9 0.05
Female 0.2

3. BMI under 25 1.3 0.15
>25 -1.0

4. Index minus Yes -0.4 0.06
No 1.1

5. Hammer 2-4 toes Yes -3.5 2.48
No 6.9
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ment results of metatarsalgia under the heads of 2-4 metatarsals
and elaboration of the prognostic system is original. It is worth
to mention that there are very few data thereon in modern litera-
ture, represented by definitions of separate factors able to affect
to the surgical treatment results of M. In the study of Pérez-
Prieto D. et al. it has been established that increased BMI has no
reasonable effect on functional results of metatarsalgia surgery
[4]. Bevernage B.D. and Leemrijse T. have discovered essen-
tial interdependence between pre-surgical instability of the first
metatarsophalangeal joint and the risk of metatarsalgia migra-
tion in the remote post-surgical period [8].

On the contrary, Biz C. et al. have established that factors as
age, sex, BMI, smoking, and Maestro criteria in the pre-surgical
period do not affect on long-term results of metatarsalgia sur-
gery [15].

The prognostic system provides for the possibility of obtain-
ing high, medium and low probability of a positive result of
surgical treatment. If the risk of poor results is high, and the
chosen method of treatment is assumed to appear inefficient, the
physician and patient should consider alternative therapy. A pa-
tient must be informed on probable negative consequences and
chances to obtain the desired result.

Conclusion.

1. Long-term result of surgical treatment of metatarsalgia un-
der the heads of 2-4 metatarsals depends mostly on the factors of
age (PI — 6.6) and factor of hammer 2-4 toes (PI - 1.1).

2. A high prognostic assessment of all treatment results should
be expected with an overall assessment of prognostic factors
from +6 to +16. The total assessment of prognostic factors from
-2 to +6 determines the average probability of positive treatment
results. The total amount of prognostic factors from -10 to -2
determines the low probability of achieving positive treatment
results.

Ethical aspect. All procedures of the study, stipulating the
involvement of the patient met standards of the institutional and/
or national research committee and Helsinki declaration of 1964
as amended, or similar ethical standards. The article is recom-
mended for publication by the Committee on biotic expertise by
the State Institution “The Institute of Traumatology and Ortho-
pedics by National Academy of Medical Sciences of Ukraine”,
Minutes Ne 5 0f 27.02.2020.
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SUMMARY

FACTORS INFLUENCING RESULTS OF SURGICAL
TREATMENT OF METATARSALGIA AND THEIR
PROGNOSTIC VALUE

'Turchin O., 'Liabakh A., 20melchenko T., 'Poliachenko I.

IState Institution “The Institute of Traumatology and Ortho-
pedics by National Academy of Medical Sciences of Ukraine”,
Kyiv; ?Bogomolets National Medical University, Kyiv, Ukraine

Objective - to determine the prognostic value of factors that
affect the long-term result of surgical treatment of metatarsalgia,
to develop a system for predicting the results of surgical treat-
ment of metatarsalgia.

A prospective trial of long-term results of surgical treatment
of 172 patients with metatarsalgia was conducted from 2000 to
2019.
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Two study groups were formed: the core study group compris-
ing of 107 patients who underwent Weil-osteotomy, metatarsals
proximal osteotomy. The control group consisted of 65 patients
who underwent another surgical treatment (metatarsophalan-
geal resection arthroplasty, surgery of capsular-ligamentous and
tendon apparatus of metatarsophalangeal joints, as well as the
surgical therapy intended to remove only hammer 2-4 toes de-
formities). Clinical, instrumental and statistical (correlation-re-
gression analysis) research methods were used. The factors that
influenced the end result of treatment were identified.

The statistically significant influence of age, sex, BMI < 25,
“index minus” and hammer 2-4 toes on the prevalence of posi-
tive treatment results were determined. The estimation of the
informative nature of the presented factors for the probability
of achieving positive results of treatment, the calculation of the
prognostic coefficients and their sum were determined. The sys-
tem for predicting treatment results of metatarsalgia involves the
possibility of obtaining a high, medium and low probability of a
positive result when applying surgical treatment.

The long-term result of surgical treatment of metatarsalgia under
the heads of 2 — 4 metatarsals depends on age and factor “hammer
2-4 toes”. A high prognostic evaluation of a successful treatment
outcome should be expected with a total prognosis of + 6 to +16; a
total estimate of prognostic coefficients from + 6 to +16 determines
the average probability of positive treatment results; the sum of the
prognostic coefficients from — 10 to — 2 determines the low prob-
ability of achieving positive treatment results.

Keywords: metatarsalgia, foot prognostic value, prediction
system.

PE3IOME

DBAKTOPBI, BJIUAIOIUE HA PE3YJIBTATBI XUPYP-
I'MYECKOI'O JIEYEHUSI METATAP3AJITUU, U HUX
MNPOTHOCTHYECKOE 3HAYEHUE

Typuun E.A., Ula6ax A.IL., ’Omenbuyenxo T.H.,
Moasuenxo FO.B.

Tocyoapcmeennoe yupescoenue «HMucmumym mpaemamono-
euu u opmoneouu Hayuonanvnoii akademuy MeOUyuHcKUx Hayx
Vrpaunwr», Kues, *HayuonanbHbiti MeOuyuHCKull ynueepcumem
um. A.A. Boeomonvya, Kues, Ykpauna

Lenp nccnenoBaHus — ONPEAETIUTh IPOTHOCTUYECKOE 3HAYE-
HHUe (aKTOPOB, BIMSIOUIMX HAa OTIAJCHHBIA PE3yJbTaT XUpyp-
T'MYECKOT0 JICUEHHS MeTaTap3ajruy, pa3paboTka CUCTEMBI IIpo-
THO3UPOBaHUs PE3YIILTATOB €€ XUPYPIrUICCKOTO JICUCHUS.

[IpoBeneH peTpoOCHEKTUBHBIN aHAIU3 OTHAJICHHBIX PE3Yilb-
TaTOB XUPYPrUYECKOro JieueHUs 172 manueHToB ¢ MeTaTap3ai-
rHei 1moj rojoBkaMu 2-4 TUIOCHEBBIX KocTei 3a nepuon 2000-
2019 rr. ChopmupoBaHbI BE TPYIIIBI HCCIACTOBAHKS: OCHOBHAS
rpymmna Bkitodaia 107 nanueHToB, KOTOpbIM BeimonHuIn Weil-
OCTEOTOMUIO, IPOKCHUMAJIbHYIO OCTEOTOMUIO IUIFOCHEBOM KOCTH.
KoHTponbHyto rpymnity cocTaBuiIu 65 NallUueHTOB, KOTOPBIM BbI-
MOJTHEHBI JPYTUe XUPYPrUuYeCKUe BMEIATEIbCTBA (PE3EeKIIMOH-
Hasl apTPOIUIACTHKA IUTIOCHE-(haJIaHTOBOTO CyCcTaBa, Olepaluy
Ha KariCyJIbHO-CBA30YHOM allnapare; BMELIaTEJIbCTBa, HalpaB-
JICHHBIC Ha KOPPEKIHIO TOIBKO MOJIOTKOOOpa3HO# nedopmannu
nanbla). Mcrone3oBanu KIMHUKO-UHCTPYMEHTAIbHBIN 1 CTaTH-

© GMN

CTUYECKUN (KOPPEISILIMOHHO-PErPECCUOHHBIN aHaAIN3) METOMbI
uccrea0BaHus. BoiaeneHbl (HakTopsl, BIUSAONINE HA KOHCYHBIH
pe3yIbTaT JeUEHUsL.

YCTaHOBJIEHO CTaTUCTHYECKH 3HAYMMOE BJIMSHHE BO3pacTa,
10J1a, HHJEKCa MacChl Teja, HaJIM4YMs KOPOTKOH MEepBO IUTIoC-
HEBOI KOCTH, MOJIOTKOOOpa3Hoi nedopmartin 2-4 maibIileB Ha Ja-
CTOTY IOJIOKUTEIIBHBIX PE3YJIbTATOB JiedeHus. OnpeiesieHa OLeHKa
MH(OPMATUBHOCTH MPEJICTABICHHBIX (HaKTOPOB ISl BEPOSITHOCTH
JIOCTIDKEHHS TOJOKUTENIBHBIX PE3Y/bTaToB JICUCHUs], MPOBEICH
pacyer MPOrHOCTUYECKUX KOA(MPUIMEHTOB M X CyMMapHBIX IO~
kazareneid. CucremMa MPOrHO3UPOBAHUSI PE3YIIBTATOB JICUCHHUS Me-
Tarap3ajruu MpeIycMaTprBacT BOSMOXKHOCTD IIOIy4YEHHs BbBICO-
KOM, CpeiHel 1 HU3KOH BEPOSITHOCTH MOJIOKUTEIILHOTO pe3yJibTaTa
IPY UCTIOIB30BAHUN XUPYPIrUYECKOTO JICUCHNSL.
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