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Abstract

Aim - to carry out a comparative analysis of the indicators of the quality of life of patients undergoing treatment for a
transverse patellar fracture using various methods of treatment.

Materials and methods: Study design: controlled clinical trial. The study was conducted in 2015-2018 on the clinical
basis of the emergency hospital in Semey. The study included 81 patients with patellar fractures, including 55 men (67.9%),
26 women (32.1%). The average age is 47.7 + 2.6 years. The main group included 39 patients, including 27 men and 12
women, mean age - 48.3 £ 2.4 years, the comparison group - 42 patients, 28 men and 14 women, mean age - 47.2 + 2, 6
years old. In the main group, treatment was carried out using an improved method of transosseous osteosynthesis. The
patients of the comparison group underwent surgical treatment according to Weber-Muller [3].

To study the quality of life, the SF-36 and KOOS methods were used [13,14].

Research results: At a follow-up period of 3 months after treatment, using the SF-36 technique, significant differences
between the groups on the scales - PF (Physical Functioning) (19.3%), RE (Role-Emotional) (23.9%) and BP (Bodily pain)
(19.5%), p <0.05 in favor of the use of transosseous osteosynthesis.

When using the KOOS method on the pain scale, significant differences between the groups were revealed after 1 week
(52.3% in favor of the main group), after 3 weeks (30.8%) and after 1.5 months (18.0%, p <0.05). On a symptom scale,
significant differences were observed after 3 weeks and 6 months. Also, a significant excess of the quality of life was
revealed in the main group on the scales "activity in everyday life" and "sport and recreation”.

Output: The quality of life of patients with fractures of the patella was significantly higher in the group where the method
of transosseous osteosynthesis was used.

Keywords: fracture of the patella; transosseous osteosynthesis; the quality of life.

Pestome

KAYECTBO XXU3HU NALUMEHTOB, C NONEPEYHbLIMU
NMEPENOMAMMU HAQKOJIEHHUKA, NMPOJIEMEHHbIX
PA3NTUMYHBIMMN BUOAMU OCTEOCUHTE3A

Enxan M. Manap6ekog?, https://orcid.org/0000-0002-36662-3977

Aurepum C. Abuwesal, https://orcid.org/0000-0002-6291-1876

TorxkxaH M. Manap6exkoBal, Onsra T. BaH,

Oxcana A. lOpkoeckasn?, https://orcid.org/0000-0002-6251-5574

Xanap M. Ypazanunal, Boraros C. TypaxaHosal,

Tanat 1. Mepxxakynos 1, Ackap A. KosbikeHoB!, [iunbHap M. Amupranusa’

HAO «MepuunHckun yHuBepcutet Cemen»,
r. Cemen, Pecny6nuka KasaxcraH

Llenb nccnegoBaHnA — CpaBHUTL NOKA3aTeNM KayecTBa XW3HM NALMEHTOB C NepenoMamu HagkoneHHWka, KoTopble
NEeYmnnekb pasHbIMUM METogaMK.

Matepuanbl ¥ meToAbl: [I3ailH MCCNefoBaHUS: KOHTPONMMPYEMOe KIMHUYecKoe wccneposaHue. VccneposaHue
npoBogunock B 2015-2018 rr. Ha knuHudyeckon 6ase BonbHuubl ckopoir momowwm r. Cemen. B wccnegosanue Gbinu
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BKIToYeHbl 81 nauneHToB C nepenomami HagKoMeHHWKa, U3 HUX MyxunH 55 (67,9%), xeHwwmH — 26 (32,1%). CpegHui
Bo3pacT — 47,7+2,6 roga. B ocHoBHyto rpynny BkntoYeHbl 39 BONMbHBIX, B TOM YMCne 27 MyXUMH U 12 KEHLWWH, CpegHui
Bo3pacT — 48,3124 roga, B rpynny cpaBHeHWs — 42 nauneHToB, 28 MyX4nH U 14 XeHLUMH, cpeaHuin BospacT — 47,2+2,6
roga. B OCHOBHOIN rpynne feyeHne NpOBOAMNOCH MyTEM MPUMEHEHWS YCOBEPLUEHCTBOBAHHOMO crocoba 4YpeckoCTHOro
OCTEOCHHTE3a. Y MaLMEHTOB rpyNnbl CPaBHEHNS MPOBOAMIIOCH OnepaTuBHOe neyeHne no Bebep-Mionnepy [3].

[ns uccnenoBaHust Ka4eCTBa XM3HU UCnonb3oBaHbl MeToanku SF-36 n KOOS [13,14].

CraTCTHYeckuin aHanu3 MpOBOAMICA C MCMONb30BaHWEM MapameTpuyeckux MeTogoB (kputepuin t CTblogeHTa). Mpu
HENPUMEHUMOCTM t-KpUTEPHUS MO MPUYMHE OTCYTCTBUS HOPMANbHOTO pacnpefeneHs BapuaLMoHHOro psiga LOMONHUTENBHO
ucnonb3oBaHa MeToauka ByTtcTpen.

Pe3synbTatbl uccnepoBaHua: B cpok obcregoBaHus 3 mecsua nocne neveHunst npu npuMeHeHun metogukn SF-36
Obinn BbISBNEHbI 3HaUMMble pasnuuus mexay rpynnamu no wkanam — PF (Physical Functioning) (19,3%), RE (Role-
Emotional) (23,9%) n BP (Bodily pain) (19,5%), p<0,05 B nonb3y npyMeHEHNst YPECKOCTHOMO OCTEOCUHTESA.

Mpyn npumeHeHun metogukn KOOS no wkane «60mb» 3Ha4YMMble pasnuymns Mexay rpynnami Obinu BoisiBReHb! Yepes 1
Hegento (52,3% B nonb3y OCHOBHOW rpynnbl), yepe3 3 Hegenm (30,8%)m yepes 1,5 mecaua (18,0%, p<0,05). Mo wkane
«CUMNTOMbI» 3HaYMMble pasnuyus NpocrexuBanuch Yepe3 3 Heaenu u 6 Mecsues. Takke OblNO BbISBMEHO 3HAYMMOE
NpeBbILLIEHME KAYECTBA XIM3HW B OCHOBHOM Ipynne no LUKanam «akTUBHOCTb B MOBCEAHEBHOM KU3HU» U «CMOPT U OTABIXY.

BbiBoa: KauecTBo *u3HW GOMbHBIX C MepenoMamu HagkOfeHHUKa CYLLEeCTBEHHO BbIE B Tpynne, rae MpUMEHSscs
MeTOZ YPECKOCTHOrO OCTEOCUHTESA.

Knroyeenie crnosa: nepeniom HadKONEHHUKa; YPECKOCMHbIL 0CMEOCUHME3; KaYeCme0 XU3HU.
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3epTTeyaiH MaKcaTbl — Ti3e YCTi CYWeriHiH CbiHbIFbIH 9PTYPNi XONAapMeH empereH HaykactapablH, eMip cypy
cananapbIH CanbICTbIpy.

ManimetTep mMeH apicTep: 3epTTeyaiH An3aiHbl: 6akblnaHyLWbl KIMHWKANbLIK 3epTTey. 3epTTey XKymbichl 2015-2018
Xbingap apanbiFbiHga Cemelt KanacbiHbiH Xefen MeauuMHanblK KeMeK aypyXaHacblHblH, KNuHUKanblk 6asacbiHoa
XKyprisingi. 3epTTeyre Tise ycTi cynekTepi CbiHFaH 81 HayKac KaTbICTbl XaHe onap em TypnepiHe Kapan 2 Tonka beninai:
Heriari xeHe CanbICTbipy TOMTapbl. 3epTTenreHaep iwiHae ep agampap caHbl 55 (67,9%), onenpep — 26 (32,1%).
HaykacTapgblH opTalua xacrtapbl — 47,7+2,6. Herisri Tonka 39 Haykac Kipgi, OHbIH iwiHae 27 ep agam xaHe 12 aiten,
opTalua xachl - 48,3 + 2,4 xac, canbicTblpy ToBbIHAA - 42 Haykac, 28 ep afam xaHe 14 aiien, opTala xachbl - 47,2 + 2, 6
Xac. Herisri TonTafbl HayKacTap XeTingipinreH Cynek apKbinbl 0TEOCUHTE3AEY KonbiMeH emaengi. CanbicTapy ToBbIHLafb
HaykacTap Bebep-Mionnep aicimeH empenreH[3].

©Mip cypy canacklH baranay makcatbiHaa SF-36 xaHe KOOS agictepTep kongaHbings! [13,14].

3eptTey HoTMXKenepi: EMHeH keliHri 3 ainna SF-36 apici apKbinbl TekcepreHae CyMek apKbiibl OCTEOCUHTE3 Ke3iHae
kepcetkiwTep XKB (19,3%), PB (23,9%), XA (19,5%), p<0,05, sifHu xakcbipak bosFaH.

KOOS opiciH KonpaHFaHaa «aybIpCbiHy» LiKanackl OOMbIHILA TONTap apackliHAa anTaprbiKTal anbipMallbiiblk 1
anTagaH keiH (52,3% Heriari TonTbiH ecebiHeH), 3 antagaH keiiiH (30,8%) xaHe 1,5 angaH keiiin (18,0%, p<0,05) 6onFaH.
«CumnTompaap» Lkanackl oibIHWa aiTapnbiKTal aibipMallbIIbIKTAp 3 anTagaH KeliiH XaHe 6 aiaaH KelliH aHbIKTanFaH.
CoHbIMeH KaTap Heriari TonTa emip canackl «KyHOenikTi emipgeri 6enceHainiky neH «CnopT XeHe gemarbICy Lkananapbl
OoiibIHILA Aa anTaprbIKTal )XOFapbl eKeHi aHbIKTanabl.

KopbITbiHabl: Tide YCTi CyMeri CbiHbIFbIH XeTingipinreH Cyiiek apKblfbl OCTEOCUMHTE3[EY XOrbIMeH eMpaereH
HayKacTapblH, @Mip Cypy canacbl anTaprblKTan XoFapb!.

Tyiingi ce3gep: Tise yCTi CyNeriHiH CbIHbIFbI; CYNeK apKblnbl OCTEOCUHTES; ©MIp CYpY canachb!.
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Relevance

In trauma practice, patellar fractures are less common,
but nevertheless play a significant role in the structure of
injuries to the lower limb. Their frequency is, according
todata from various authors, from 1.0% to 7.0%. This
problem has a great socio-economic significance, as an
addict often breaks down among young and middle-aged
people, that is, people of hard-working age. [1.2].

The impact on the patella of one of the strongest
muscles of the body - the quadriceps - requires the
achievement of stable fixation, carried out most often by
surgery. However, surgical treatment has its drawbacks,
mainly in the need for a longer rehabilitation of patients, re-
intervention to remove the fixing devices. Therefore, the use
of hardware osteosynthesis methods for patellar fracture
seems preferable [6].

Currently, there is a very small amount of detailed
information on the clinical and morphological results of
surgical treatment of fractures of the knee joint. Although
fractures of the knee joint are usually sufficiently healed
little that is known about the postoperative function of the
knee joint, the quality of life of patients and the degree of
deterioration of the function of the lower extremity. Clinical
indicators, including the incidence of complications, duration
of treatment and rehabilitation, do not always give a
complete picture that allows adequate comparison of
different treatment methods. Additional information is
provided by the quality of life indicator [4,5].

Purpose of the study - to carry out a comparative
analysis of the indicators of the quality of life of patients
undergoing treatment for a transverse patellar fracture
using various methods of treatment.

Materials and methods. Study design: controlled
clinical trial. The study was conducted in 2015-2018 on the
clinical basis of the emergency hospital in Semey.

The investigation is proactive. The author of this article
perfected the method of cross-osteosynthesis and on this
method of cross-osteosynthesis the knee joint was obtained
Kazakhstan patent (Patent Ne 76234 Republic of
Kazakhstan, 2012). Ethical issues were observed in
accordance with the order of the Ministry of Health of the
Republic of Kazakhstan No. 744 dated 19.11.09 "On
approval of the Rules for conducting clinical trials and
testing of pharmacological and medicinal products, medical
devices and medical equipment".

The study included 81 patients with patellar fractures,
divided depending on the treatment into 2 groups: the main
group and the comparison group.

Among the surveyed men were 55 (67.9%), women - 26
(32.1%). All patients were between 18 and 70 years old
(mean age - 47.7 + 2.6 years).

The leading mechanism of the fracture in the group was
falling to the knees.

Inclusion criteria: oblique fracture of the patella,
transverse fracture of the patella, comminuted fracture of
the patella, including an open fracture complicated by
purulent arthritis; the presence of concomitant diseases that
cause contraindications to anesthesia. Exclusion criterion:
multiple fracture.

The main group included 39 patients, including 27 men
and 12 women, average age - 48.3 + 2.4 years, the
comparison group - 42 patients, 28 men and 14 women,
average age - 47.2 £ 2, 6 years old.

In the main group, treatment was carried out using an
improved method of transosseous osteosynthesis. The
patients of the comparison group underwent open surgical
treatment.

To determine the quality of life, we used two methods -
general medical SF-36 (The Short Form - 36) [4,6] and
specialized KOOS (Knee injury and Osteoarthritis Out come
Score), Russified and adapted version [7].

The use of the SF-36 questionnaire requires data from
the control group, which included 30 volunteers aged from
25 to 60 years old (mean age —45.5 + 2.6 years).

Statistical analysis was carried out using parametric
methods (Student's t test). If the t-criterion is inapplicable
due to the absence of the normal distribution of the variation
series, the bootstrap technique was additionally used [8].

For each patient, informed consent was filled out for
interventions and participation in the study. The choice of
the method of treatment was made based on the date: on
counting days, transosseous osteosynthesis was
performed; on countless days, the traditional method of
treatment was chosen.

Research results

Examinations using the SF-36 questionnaire were
carried out 3 weeks, 3 months and 12 months after surgery.
At the same time, in this publication we present the data
obtained after 3 months (Figure 1).

113



Original article

Science & Healthcare, 2021. (Vol. 23) 2

90,0
800 8HO—805— 793 354 793
736 197 79600

00 697 gp 702 L
00 sge " C 67,8 61,’0 66,9
50,0 ’
40,0
30,0
20,0
10,0
0,0

PF RP BP GH vT SF RE MH

Control Main group Group comparison

Figure 1. Indicators of the quality of life in the compared groups according to the SF-36 method.

During this period, in patients of the main group,
significant differences from the control were revealed only
on the scales Physical Functioning (PF), Role-Physical
Functioning (RP) and Social Functioning (SF), whereas in
the comparison group there were no significant differences
in only one scale - Mental Health (MH). Significant
differences between the groups were determined using
scales Physical Functioning (19.3%), Role-Physical
Functioning (23.9%) and Bodily pain (BP) (19.5%), p <0.05
in all cases.

100

SF-36 is a questionnaire for the general determination
of the quality of life of patients; there are specially
designed questionnaires in trauma practice. For injuries in
the area of the knee joint, the KOOS questionnaire is
used. The analysis using this questionnaire was carried
out seven times: 1, 3 weeks after surgery, 1.5, 3, 6, 9 and
12 months.

The KOOS questionnaire includes 4 scales: "pain";
"symptoms"; “Being active in everyday life”; "Sports and
recreation”. The results are shown in Figures 2-5.
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Figure 2 - The results of the analysis of indicators on the "pain”
scale of the KOOS questionnaire in the compared groups.

On the pain scale, significant differences between the
groups were found within 1.5 months. So, after 1 week,
the level of differences reached 52.3% in favor of the main

group, after 3 weeks it decreased to 30.8%, and after 1.5
months - to 18.0% (p <0.05 in all cases).
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Figure 3. The results of the analysis of indicators on the "symptoms™
scale of the KOOS questionnaire in the compared groups/

On the “symptoms” scale, significant differences were
observed after 3 weeks (23.1%) and 6 months (23.2%).
However, in contrast to the “pain” scale, approximately the

same level of differences on this scale was found
throughout the study, up to the last application of the
questionnaire.
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Figure 4. The results of the analysis of indicators on the scale of "activity in everyday life"
of the KOOS questionnaire in the compared groups.

On the scale of "activity in daily life", the timing of the
differences was consistent with the scale "pain". After 1
week, the excess of the degree of violations in the
comparison group over the main one was 39.8% (p <0.01),
after 3 weeks - 23.6% (p <0.05) and after 1.5 months -
22.1% (p <0.05). Further, after 3 months, the differences
practically leveled out, and after 9 months, complete
recovery was achieved in both groups.
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On the scale characterizing the possibility of active
rest and sports, in the early stages after the operation,
completely negative results were obtained, up to 3 months.
Significant differences between the groups were revealed
up to 9 months inclusive and amounted to 38.2% after 3
months, 39.0% after 6 months and 23.2% after 9 months (p
<0.05 in all cases).
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Figure 5. The results of the analysis of indicators on the scale "sports and recreation"
of the KOOS questionnaire in the compared groups.
Discussion of the results Conclusion
Fractures of the knee joint are relatively rare among The  improved  technique  of  transosseous

traumatic injuries. Ignoring the obvious cause and simplicity
of treatment, leads to many complications [7]. In the first
knee joint there is the most complex [8]. Although the
kneecap is only part of the knee joint, it performs important
functions, such as ensuring physiological integrity and
proper kinematics of the joint. In the second knee, the
strongest muscle of the body is the four-headed muscle.
Therefore, in order for a patient in the postoperative period
to be able to gradually become active, it is necessary to
establish a corresponding device that will provide reliable
fixation, even in bed [10]. In the third, traditional methods of
submersible  osteosynthesis complicate the precise
association of fragments of the fracture in the frontal plane
[138].

The presence of the above-mentioned problems
indicates that the treatment of fractures of the knee joint is
still needed to improve.

According to the literature [9], patellar fractures usually
do not cause significant difficulties in the early stages of
treatment. In simple fractures, the fragments can usually be
easily compared, and their operative fixation using modern
methods is rarely accompanied by secondary displacement
[11]. Potential problems include the possibility of
displacement of bone fragments in the sagittal plane or
rotation of the fragment, leading to the formation of a "step"
on the inner surface of the patella [12]. A negative point in
terms of the duration and cost of treatment is the need for a
second operation to remove the fixation device.

There are also restrictions on the use of the developed
method. In general, this type of treatment can be used only
in transverse fractures of the knee joint, to the limits of use
are fragmentary fractures of the knee joint. However,
according to the epidemiological data, transverse cuts of
the knee joint are more likely to be applied to this method.

osteosynthesis applied in the main group, when used in
accordance with clinical indications, will avoid the above
problems. This is confirmed, in particular, by the results of
the analysis of the quality of life. We found its significant
increase when analyzed using two methods and according
to all existing scales of the KOOS questionnaire. It should
be noted that certain differences in the analysis results
persist even at a relatively late date already after a
considerable period of time after the removal of the
apparatus or fixation device.

The results obtained allow us to recommend the
developed technique for widespread use. Taking into
account the peculiarities of transverse fractures, we came
to the conclusion that the use of the transosseous
osteosynthesis developed by us for their treatment is safe
and quite effective.

Authors' Contributions: All authors were equally involved in
the research and writing of this article.

Conflict of Interest: The authors declare that they have no
conflict of interest.

Funding: There is no financial support and sponsorship.

Publication Information: The results of this study have not
been previously published in other journals and are not pending
review by other publishers.

Jlumepamypa:

1. Awmgpocos [.E. KayeCTBO XM3HM NauWeHTOB C
TPaBMaMK HWKHUX KOHEYHOCTEN U CMocobbl MOBbILIEHMS
€ro YPOBHS C Y4ETOM MeJUKO-COLMarbHbIX XapakTepUCTUK.
— kaHaugat. gucc. - BopoHex, 2011. - 150 c.

2. Xacan A.C. Qomuyesa O.A., JlesyeHko KK.
YpecKOCTHbIN OCTEOCUHTE3 MEpPeNioMOB HaAKONMEeHHMKa //
MaTepuanbl 67 Hay4HO-NPaKTUYECKON KOH(DEpPeHLMK. -
Caparos, 2006. - C.270-271.

116



Hayka u 3apaBooxpanenue, 2021 2 (T.23)

Opnmna.m,noe HCCJICI0BAHHUE

3. Jlesuenko K.K., betiduk O.B., flumeak M.B. u dpyaue.
NleyeHne  nepenoMOB  HAgKOMEHHMKA C  MOMOLLbIO
annapatoB  BHelwHenW  cwmkcaumm [/ CapaToBCkuii
MeauuuHckui xypHan. 2008. Ne3 (21). C.95-96.

4. Ali M., Kuiper J., John J. Biomechanical analysis of
tension band wiring (TBW) of transverse fractures of patella
/I Chin J Traumatol. — 2016. —Vol.19(5). — P.255-258.

5. Chen C., Huang H., Wu T., Lin J. Transosseous
suturing of patellar fractures with braided polyester—a
prospective cohort with matched historical control study.
Injury. 2013;44(10): 1309-1313.
doi:10.1016/j.injury.2013.06.024

6. Chun K.A., Ohashi K., Bennett D.L., El-Khoury G.Y.
Patellar fractures after total knee replacement // AR Am J
Roentgenol. 2005;185:655—60.

7. Jonbergen H.P., Boeddha A.V. Mvan Raajj J.J.
Patient Satisfactionand Functional Outcomes Following
Secondary Patellar Resurfacing // Orthopedics. 2016.
Vol.39(5). P.e850-856.

8. Larsen P., Court-Brown C.M., Vedel J.0., Vistrup S.,
Elsoe R. Incidence and Epidemiology of Patellar Fractures
I/ Orthopedics. 2016. Vol.39(6). P.e1154-1158.

9. Matejcic A., Ivica M., Juri$i¢ D., Cuti T., Bakota B.,
Vidovi¢ D. Internal fixation of patellar apex fractures with the
basket plate: 25 years of experience // Injury. 2015. Vol.46
Suppl 6 : S. 87-90.

10. Neumann M.V., Niemeyer P., Strohm P.C. Patellar

fractures — a review of classification, genesis and
evaluation of treatment // Acta Chir Orthop Traumatol Cech.
2014;81(5):303-312.

11. SF-36 health survey: Manual and Interpretation
Guide / J.E. Ware et al.MA: Boston, 1993. - 143 p.

12. Taylor B.C., Mehta S., Castaneda J., French B.G.,
Blanchard C. Plating of patella fractures: techniques and
outcomes // J Orthop Trauma. 2014;28(9): e231-e235.
doi:10.1097/BOT.

13. The Short Form-36 https://orthotoolkit.com/sf-36/.
(Date of access to the site: 03.08.2013 year)

14. Knee Injury and Osteoarthritis Outcome Score
https://orthotoolkit.com/koos/ (Date of access to the site:
30.08.2013 year)

References:

1. Amvrosov D.E. Kachestvo zhizni patsientov s
travmami nizhnikh konechnostey i sposoby povysheniya
ego urovnya s uchetom mediko-sotsial'nykh kharakteristik
[Quality of life of patients with lower extremity injuries and
ways to improve its level, taking into account medical and
social characteristics]. Kand. diss. - Voronezh, 2011. - 150
p. [ in Russian]

KonTakTHas nHchopmaums:

2. Khasan A.S. Fomicheva O.A., Levchenko KK.
Chreskostnyy  osteosintez  perelomov  nadkolennika
[UpeckocTHbIN OCTEOCMHTE3 MEpPenoMOB HaAKONEHHWKa].
Materialy 67 nauchno-prakticheskoi konferentsii. [Materials
of the 67 scientific-practical conference]. Saratov, 2006. pp.
270-271. [in Russian]

3. Levchenko K.K., Beydik O.V., Litvak M.V. et al.
Lechenie perelomov nadkolennika s pomoshch'yu
apparatov vneshney fiksatsii [Treatment of patellar fractures
with external fixation devices]. Saratovskiy meditsinskiy
zhurnal [Saratov Medical Journal]. 2008. Ne3 (21). pp.95-
96. [in Russian]

4. Ali M., Kuiper J., John J. Biomechanical analysis of
tension band wiring (TBW) of transverse fractures of
patella. Chin J Traumatol. 2016. Vol.19(5). P. 255-258.

5. Chen C., Huang H., Wu T., Lin J. Transosseous
suturing of patellar fractures with braided polyester—a
prospective cohort with matched historical control study.
Injury. 2013. 44(10). pp.1309-1313.
doi:10.1016/}.injury.2013.06.024

6. Chun K.A., Ohashi K., Bennett D.L., El-Khoury G.Y.
Patellar fractures after total knee replacement. AUR Am J
Roentgenol. 2005.185. pp.655-60.

7. Jonbergen H.P., BoeddhaA.V., MvanRaaijJ.J. Patient
Satisfactionand Functional Outcomes Following Secondary
Patellar Resurfacing. Orthopedics. 2016. Vol.39(5). P.e850-
856.

8. Larsen P., Court-Brown C.M., Vedel J.O., Vistrup S.,
Elsoe R. Incidence and Epidemiology of Patellar Fractures.
Orthopedics. 2016. Vol.39(6). P.e1154-e1158.

9. Matejié A., Ivica M., Juriié D., Cuti T., Bakota B.,
Vidovi¢ D. Internal fixation of patellar apex fractures with the
basket plate: 25 years of experience. Injury. 2015. Vol.46
Suppl 6. S.87-90.

10. Neumann M.V., Niemeyer P., Strohm P.C. Patellar
fractures — a review of classification, genesis and
evaluation of treatment. Acta Chir Orthop Traumatol Cech.
2014. 81(5). pp.303-312.

11. SF-36 health survey: Manual and Interpretation
Guide / J.E. Ware et al. MA: Boston, 1993. - 143 p.

12. Taylor B.C., Mehta S., Castaneda J., French B.G.,
Blanchard C. Plating of patella fractures: techniques and
outcomes. J Orthop Trauma. 2014. 28(9). e231-e235.
doi:10.1097/BOT.

13. The Short Form-36 https://orthotoolkit.com/sf-36/
(Date of access to the site: 03.08.2013 year)

14. Knee Injury and Osteoarthritis Outcome Score
https://orthotoolkit.com/koos/ (Date of access to the site:
30.08.2013 year)

Manap6ekoB EmkaH Manap6ekoBuy — accucteHT, goktop PhD kadeapbl HeotnoxHon meguumHbl HAO «MegnumHekuia

yHuBepcuteT Cemeny, r. Cemeir, Pecnybnuka Kasaxcra.

MouToBbIn appec: Pecnybnuka KasaxctaH, 071400, r. Cewmei, yn. Abas KyHaHOaesa, A.103 (HAO «MegnumHckuia

yHuBepcutet Cemeit»).
E-mail: eljan_87@mail.ru
TenedoH: mMob.: +7(778) 424-47-47

117


https://orthotoolkit.com/sf-36/
https://orthotoolkit.com/koos/
mailto:eljan_87@mail.ru

