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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




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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Abstract.

Introduction: Complex comminuted hand injuries are an
urgent medical and social problem of national health systems,
which is especially sensitive for countries with a low level of
socio-economic development.

Aim: The work aims to substantiate the effectiveness and
safety of the shoelace method of hand bone osteosynthesis in
complex comminuted fractures (a clinical case study).

Clinical case: A 42-year-old female patient was admitted to
the clinic with complaints of the presence of a crushed wound
on the 2nd finger of the left hand. The shoelace method was
applied for hand bone osteosynthesis. The surgical intervention
time was 24 minutes, and the time before returning to work or
daily activities equaled 7.1 weeks. The time to bone fusion was
less than 45 days. Conclusions: The shoelace osteosynthesis
method in complex comminuted fractures of the hand bones has
prospects for modern clinical practice with the possibility of
improving the performance and safety indicators.

Key words. Clinical case, complex comminuted hand
fractures, patented invention, shoelace osteosynthesis method,
clinical performance.

Introduction.

Complex comminuted hand injuries (for example, fractures
of the phalangeal bones of the fingers) are an urgent medical
and social problem of national health systems [1-5], which is
especially sensitive for countries with a low level of socio-
economic development [6].

More than 50% of traumatic injuries in the world occur in
low- and middle-income countries [6]. A systematic review of
the Global Burden of Diseases, Injuries, and Risk Factors Study
GBDIRFS 2017 [7] showed that in low- and middle-income
countries, hand injury rates were steadily increasing by as much
as 25%. Hand injuries represent a significant economic burden,
accompanied by high costs associated with health care and labor
productivity [8,9]. As a result of hand injuries, the economically
able-bodied segment of the population suffers. This segment is
the main unit of labor productivity with an average peak age
of 39.4 years [10]. A systematic review and meta-analysis by
O'Hara et al. [11] showed that after 12 months of follow-up,
40.5% of patients did not return to their previous work (95%
CI: 8.4-83.4); of those who returned, absence from work
equaled 102.3 days (95% CI: 94.8-109.8); and the average loss
of earnings was $14,621. Although most phalanx fractures can
be treated non-operatively with appropriate immobilization,
complex finger fractures often require timely diagnosis and
surgical treatment [12].
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Meara et al. [13] state that, according to the forecast, by
2030, low-income countries will not have adequate access
to appropriate diagnostic equipment and qualified surgical
personnel [17], which will expose the population to a greater risk
of long-term consequences of upper limb injuries. Continuing
the line of relevance of timely diagnosis and surgical treatment
for complex finger fractures, there is no consensus in the global
theory and practice of diagnosis and treatment of complex
fractured hand injuries [14, 15]. Therefore, there is a need
to review the current state of global diagnostics and surgical
treatment for complex finger fractures to optimize existing
national algorithms, especially in low-income countries.

Purpose of the study was to demonstrate the effectiveness
and safety of the shoelace method of hand bone osteosynthesis
in complex comminuted fractures using a clinical case study.

Materials and Methods.

Female, aged 42, was admitted to the clinic with the following
complaints: the presence of a crushed wound on the 2nd
finger of the left hand, bleeding from the wound, pain in the
wound, and acute dysfunction of the left hand. Case history:
according to the patient, she was injured at work in a restaurant.
Her hand got into the meat grinder. She was admitted to the
hand microsurgery department of the National Hospital under
the Ministry of Health of the Kyrgyz Republic (NGMZKR).
Diagnosis: incomplete traumatic amputation of the 2nd left-
hand finger at the level of the main phalanx with comminuted
bones of the main phalanx, middle phalanx, and the proximal
interphalangeal (PIP) joint. Bleeding. Compensated blood
circulation (Figures 1-8).

Figure 1. Incomplete traumatic amputation of the 2nd lefi-hand finger
with comminuted articular head of the main phalanx.
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Figure 2. Incomplete traumatic amputation of the 2nd left-hand finger ~ Figure 6. Restoration of the articular head of the main phalanx by the
with comminuted articular head of the main phalanx. shoelace method.

"]

Figure 7. The view after the surgery.

Figure 5. Kirschner needles. Figure 8. X-ray images 30 days after surgery.
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We performed osteosynthesis of the 2nd middle and main
phalanges by the shoelace method with fixation with a Kirschner
wire.

The shoelace hand bone osteosynthesis method is carried
out as follows. The comminuted fragments of the phalanx are
repositioned and put into the correct places. Next, 2 transverse
through holes are made on each fragment, the fragments are
adapted, and transosseous osteosynthesis is performed with a
polypropylene thread 4.0 with a needle thread passing through
these holes, i.e. suturing the bone fragments. Thus, the phalanx
is restored.

The knot is tied at the point of entry into the first fragment
and point of exit from the last fragment, like shoe laces (hence
the method can be called the shoelace method). When tying the
knot, the bone fragments are tightly pulled together into one,
with the restoration of the former anatomical shape and function
of the phalanx, coming together closely. Injection needles from
a 10 ml syringe are used to make the holes. The needle is fixed
to the head of the electric drill instead of the Kirschner wires.

Unlike conventional Kirschner wires, the needle allows
holes to be made almost without additional injury to small
bone fragments, even if it is a fragment of 0.5 cm in size.
After the shoelace osteosynthesis, longitudinal trans-articular
osteosynthesis of the middle and main phalanx is performed
with a Kirschner wire for additional stabilization and fixation
of fragments.

The articular capsule of the interphalangeal joint and tendons
are restored with a polypropylene 4.0 thread on the skin. Plaster
immobilization is performed on the back of the hand.

On the morning after the operation, osteosynthesis was stable,
and the wound did not trouble the patient.

In our patented technique, the maximum fracture forces
equaled 180.2. The stiffness indicators were 30.3 N/mm.

The patient's wound healed by secondary tension, as the soft
tissues of the finger had been crushed. On a control X-ray
image, after 30 days, the appearance of a callus on the fracture
lines was noted.

In our patented technique, the maximum fracture forces
equaled 180.2. The stiffness indicators were 30.3 N/mm.

In terms of performance, the issues of the average surgical time
of osteosynthesis, the average time to radiological bone fusion,
compression strength, full active movement, and the average
time to return to work or daily activities are of great importance.

The time to bone fusion with the application of our patented
technique was less than 35 days.

The surgical time for the application of our patented technique
was 24 minutes, the fluoroscopy time was 20.44 seconds, and the
time before returning to work or daily activities was 7.1 weeks.

According to the results of 6 months of observations, no
complications occurred in our patented technique.

In this clinical case where we applied the patented technique,
there was no damage to the bones or soft tissues of the patient.
There were no repeated attempts to fix the Kirschner wire.

Discussion.

Our clinical case study demonstrated the performance and
safety of the shoelace method [18] of hand bone osteosynthesis
in complex comminuted fractures (patented technique).
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Compared with Kirschner's wires [19] and alternative
osteosynthesis options for multiple comminuted hand bones,
according to the results of our clinical case, the patented
invention of the shoelace method demonstrated higher
performance and safety indicators. The wires used during the
surgical procedure were removed earlier than with conventional
methods. The recommendation for clinical practice is to apply
this invention, which has high prospects for balancing out the
main disadvantages of the Kirschner wire method (rotational
instability of fractures, potential loss of fracture stabilization:
[20]) with improved performance and safety indicators for
patients with multiple comminuted hand bones. Effectiveness
of the surgical method employed in this case in comparison to
the existing surgical procedures is evident.

The next perspective of the results of our clinical case is the
possibility of further elaboration of the shoelace method in
upcoming studies, which will contribute to modern theory.
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