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Abstract

Aim: compare the types of surgical treatment for transverse patellar fractures.

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 48 patients with patellar fractures, including 33 men (73.3%)
and 15 women (26.7%) over the age of 18 years (the oldest patient was 77 years old at the time of injury). The average age
in the group was 48.0 + 4.4 years. Depending on the treatment, all patients were divided into 2 groups: the main group and
the comparison group. The first group included 24 patients - 16 men and 8 women, the second - 17 men and 7 women. The
average age for the selected groups also did not differ significantly - 48.3 + 4.6 and 47.7 + 4.3, respectively. In the main
group, treatment was carried out by using an improved method of transosseous osteosynthesis. In the comparison group,
the method of open immersion osteosynthesis was used.

Research results: Complications associated with wound infection were observed only during the implementation of
open surgical osteosynthesis and were observed in 3 patients, including one in whom delayed healing of a postoperative
wound was associated with the development of a deep infection that required re-intervention.

Secondary divergence of fragments took place only in one case in the main group and in two cases in the comparison
group. In both patients of the comparison group, repeated surgery was required.

The incidence of post-traumatic arthritis with severe clinical manifestations was minimal - one case in each group.
However, contractures of the knee joint eventually developed in three patients in the comparison group and only in one in the
main group. The overall complication rate in the main group was 12.5%, in the comparison group - 41.7% (differences by
3.33 times, x2 = 5.38, p = 0.040). Moreover, these complications developed in two patients of the main group (8.3%) and in
six patients in the comparison group (25.0%). The differences in this indicator were 3-fold (x2 = 5.03, p = 0.044).

A more significant difference between the groups was revealed in relation to the duration of outpatient treatment (almost
doubled due to the need for patient rehabilitation after removal of the metal device that provided osteosynthesis). Differences
in the duration of inpatient treatment were 71.4% in favor of the main group. In both cases, these differences were
statistically significant (p <0.001).

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.

Output: The use of the technique of transosseous osteosynthesis for fractures of the patella in comparison with open
methods of submerged osteosynthesis provides a decrease in the overall frequency of complications.

Keywords: fracture of the patella; transosseous osteosynthesis.
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Llenb nccnepoBaHus — CpaBHUTL BUAbI XMPYPriiueCcKOro NeYeHNs nonepeyHbIx NepenoMoB HaKoNEHHUKA.
Matepuansl u Metoabl. [U3aiiH MCCNeAOBaHUS: KOHTPONMPYEMOE KIMHUYECKoe uccneposaHue. MccneposaHue
nposogunocs B 2015-2018 rr. Ha knuHnyeckon 6ase bonbHuubl Ckopon Momoww ropoga Cemen. B nccneposaHne bbinm
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BKIT0YeHb! 48 MaLMeHTOB C NepenoMamm HagKkoneHHuka, B Tom yucne 33 myxunH (73,3%) u 15 xeHwmH (26,7%) ctapwe 18
net (CamoMy CTapoMy MauMeHTy Ha MOMEHT nonyyeHus TpaBMbl 6bino 77 net). CpegHuit BospacT atom rpynnel 48,0 + 4,4
roga. B cooTBeTCTBMM C NPOBELEHHBIM NEYEHNEM BCe NaumeHTbl Obinv pasaeneHbl Ha 4B rpynnbl: OCHOBHYIO rpynny
rpynmny cpasHeHWs. B nepsyto rpynny Bownn 24 naupeHTa - 16 MyX4uH 1 8 XEHLUMH, BO BTOPYIO - 17 MYXYNH U 7 KEHLLMH.
CpenHuit Bo3pacT BblOpaHHbIX rPYMN TaKKe CYLIECTBEHHO He oTnnyancs - 48,3 + 4,6 n 47,7 + 4,3 cooTBETCTBEHHO. B
OCHOBHOW Tpynne Ans NeYeHUs MPUMEHANCS YCOBEPLUEHCTBOBAHHBIN METOA YPECKOCTHOrO OcTeocuHTesa. B rpynne
CpaBHEHMS MPUMEHSANN METOZ OTKPBITOrO MOTPYKHOIO0 OCTEOCUHTE3A.

[ns cratuctuyeckoit 0BpaboTku NpuMeHsncs napameTpuyeckuit metog (kputepuin CtblogeHTa). Ecru t-kputepuit Goin
HeNpPUMEHNUM W3-3a OTCYTCTBIUS HOPMANBHOTO pacnpeseneHus, AoNOMHUTENBHO UCnonb3oBanca Metoa byTcTpana.

PesynbTatbl uccnepoBaHusi: OCMOXHEHWS, CBA3aHHblE C WHUUMPOBAHMEM paHbl, Habnoganucb TONMBKO Mpu
OTKpbITOM OTeoCuHTe3e. Y 3 nauneHToB ObINO 3aMeAneHHOE 3aXWBMEHWE paHbl MOCre OnepaLuu, KOTOPOoe CBS3aHO C
pasBuUTMEM rny6oKon nHeKLMK, 4To NoTpeboBarno BTOPUYHOTO ONepaTUBHOIO BMELLATENbCTBA.

BropuyHoe pacxoxpgeHne parMeHToB NPOK3OLLIIO TOMbKO B OOHOM Crlyyae B OCHOBHOW rpynne W B ABYX Cryyasx B
rpynnbl cpaBHeHus. OBoWUM nauyeHTaMm KOHTPONBLHOM rpynMbl NOTPeboBaNoOCh NOBTOPHOE XMPYPrMYeCcKoe BMELLATENLCTBO.

3aboneBaemMoCTb NOCTTPABMATUYECKUM apPTPUTOM C TSKENMBIMM KITMHUYECKUMI NMPOSIBNIEHNSIMU KPaNHE HU3Ka - 1 criyyait
Ha rpynny. OgHako B pe3ynbTaTe KOHTPaKTypbl KONIEHHOTO CyCTaBa BO3HUKMW Y TPEX MALMEHTOB B IPYNNe CPaBHEHWS W
TONBKO Y OFHOTO MauueHTa B OCHOBHOW rpynne. ObLias yactoTa OCMOXHEHU A B OCHOBHOW rpynne coctaBuna 12,5%, a B
KOHTponbHOM rpynne - 41,7% (pastnua B 3,33 pasa, x2 = 5,38, p = 0,040). Kpome TOro, 3T OCNOXHEHMS BO3HUKIM Y ABYX
naumeHToB (8,3%) B OCHOBHOW rpynne u y Luectn nauueHTtoB (25,0%) B rpynne cpaBHeHWs. PasHuua 3TOr0 nokasaTens
coctaenset 3 pasa (x2 = 5,03, p = 0,044).

PasHnua Bo BpemeHM ambynaTOpHOTO NeYeHWs Mexay AByMms rpynnamu Obina 3Haummoi (MoyTM BOBOE W3-3a
HeoOxogMMoCTM  peabunuTauum nauMeHTa nocne yOaneHWss  METanIMYeckoro ycTponcTea, obecrneuuBaioLLero
0CTeoCHHTE3). PasHuLa BO BpeMeHM rocnutanuaaumm coctasnseT 71,4%, nokasaTenu Obinn nyyie B OCHOBHOW rpynne. B
oboux cryyasx 3T pasnuuns bbinn ctatucTuyeckn 3Haummsimm (p <0,001).

3akntoyeHne: No CPaBHEHWIO C METOAOM OTKPLITOrO MOTPYKHOrO OCTEOCMHTE3a HAAKONEHHMKA, YPECKOCTHBIN
OCTEOCHHTE3 MOXET CHWU3MTb OBLLY0 YaCTOTY OCHIOKHEHMWI.

Knrouesble crnoea: nepesiom HadKoMEHHUKa; YpeCKOCMHbIG 0CMeocuHme3.
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3epTTeyAiH MakKcaTbl: Tize YCTi CyieriHiH KenaeHeH CbiHbIKTapbIHbIH ONepaTUBTIK eéM TypriepiH canbICTbIpy.

Matepuanpap meH Tacingep: 3epTTeyaiH Au3aiiHbl: 6aKbinaHyLbl KNMHUKanbIK 3epTTey. 3epTTey xyMbicsl 2015-2018
Kblngap apanbifbiHga Cemell KanacblHbH, Xeden MeauuMHarnblK Kemek aypyxaHacbiHblH KhMHMKanblk 6asacbiHaa
Xyprisingi. 3epTTeyre Tise ycTi cyieri cbiHFaH 48 Haykac KaTbICTbl, OHbIH iWiHOe 33 ep agam (73,3%) xoHe 15 aiten
(26,7%) 18 xacTaH ackaH (eH YIIKeH HayKac xapakaT anfaH keaae 77 xacta bonfaH). TonTafbl opTalua xac menwepi 48,0
* 4,4 xacTbl Kypagbl. XKypriinreH emre 6annaHbicTbl Baprblk HaykacTap 2 Tonka 6eniHgi: Heriari Ton xaHe canbICTbIpy
T0GbI. BipiHwi Tonka 24 Haykac kipgi - 16 ep agam xoHe 8 olen, ekiHwici - 17 ep agam xoHe 7 anen. TaHaanfFaH
TONTapAbIH OpTaLLa Xachl Ja aiTapnbIKTai epekweneHteni - conkeciHwwe 48,3 + 4,6 xoHe 47,7 + 4,3. Herisri Tonta emgey
CY/EK apKbInbl OCTEOCUHTE3MIH, XETINGIpinreH agiciMeH xyprisingi.

CraTucTukanslk Tangay napameTpnik agicTepiH, kemerimeH xyprisingi (Student t-kputepwui). Erep t-kputepui Baprayms
KaTapblHbIH, KaNbINTbl TapanMaybiHa 6aiinaHbICTbl KonaaHbinmaca, 6yTcTpan afici KocbiMLwa KongaHbInabl.

3eptTey HaTuxenepi: XapaHblH UHGEKUMANAyHbIMEH BalinaHbICTbl aCKbIHyNap TEK allblK XMPYPrUsNbIK OCTEOCUHTES
kesiHae 3 HaykacTa Gaikanpl, OHbIH iLliHae onepauusiaaH KeiiHri xapaHblH y3aK xasbinybl KaTagaH oTanblK emai KaxeT
eTeTiH TepeH MHAEKLMAHLIH, AaMybIMeH baiinaHbICTb 6onabl.

CblHbIK 6eniTepiHiH, ekiHLi peTTiK OpHbIHAH XbIMMKYbI Heriari Tonta Tek Oip xafaaiga, an canbicTblpy ToOblHAA ek
xarpanga 6ongsl. CanbicTbipy TOBbIHAAFLI €Ki HAYKAcka 4a KaliTanama oTa xacay KaxeT 6ongsl.

YKapakaTtTaH Ke#liHri ayblp Aopexeneri apTpUTTIH, KWHUKanNbIK kepiHicTepiH a3 ke3gecTi - ap TonTa Oip xaraait. Anaiiga,
HOTWKeCiHAE Tie BybIHbIHBIH, KOHTPaKTypanapb! canbICTbpy TODbIHAAFLI YL HAYKACTa XaHe Tek Heriari TonTarbl GipeyiHae
Aamblapl. XKannbl TonTarbl acKbIHyAbIH, Xannbl aeHreni 12,5%, canbicToipy TobbiHAa 41,7% Kypagb! (aibipMalubiibik 3,33
ece, -2 = 5,38, p = 0,040). byn ackbiHynap Herisri TonTafbl eki Haykacta (8,3%) xaHe canbiCTbipy TOObIHAAFbl anThbl
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HaykacTta (25,0%) fambigbl. Byn kepceTkilwTiH aibipMallbinbikTapbl 3 ece bongel (-2 = 5.03, p = 0.044). Canbictapy
ToObIHAA aLbIK, BaTbipManbl OCTEOCUHTES aAiCi KONAaHbINAbI.

Tontap apacblHgafbl auTaprbiKTa — albipMalubinblk — ambynatopusnblk  eMaey  y3akTbiFblHAA — aHblKTangbl
(ocTeocuHTe3ai KamMTamachl3 €TETIH MeTann KypbinfblHbl anbin TacTaFaHHaH KeWiH HayKacTbl OHamNTy KaXeTTiniriHe
BaitnaHbICTbI €Ki ecere XyblK). CTauMoHapnbIK eMaey Y3aKTbiFbiHbIH, albipMaLLbInbIFbl HEri3ri ToNTbIH naigaceiHa 71,4%
Kypagbl. Exi xaraanga aa Oyn anbipMalubinbiKTap CTaTUCTUKanbIK TypFblgaH MaHbi3ael 6ongel (p <0.001).

KopbiTbiHabl: Ti3e VYCTi Cyieri CbIHbIKTApbIHbIH, CY/AeK apKbifbl OCTEOCUMHTE3 SMICIH OCTEOCUHTE3AIH allblK
aficTepiMeH canbICTbIpa OTbIPbIM, aCKbIHYNapAbIH Xanmbl XuiniriH TemeHaeTyre 6onagpl.

Tytiindi ce3dep: Tize ycmi cylieziHiH CbIHbIFbI; CYlieK apKbibl 0CMEOCUHMES.
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Relevance. Nowadays, surgical methods of immersion Materials and methods. Study design: controlled
osteosynthesis prevail in the treatment of patellar fractures  clinical trial. The study was conducted in 2015-2018 on the
[1-3]. Because a very strong fixation of the patellar  clinical basis of the emergency hospital in Semey. The
fragments is required to prevent them from diverging as a  investigation is proactive. The author of this article
result of longitudinal traction of the quadriceps femoris  perfected the method of cross-osteosynthesis and on this
muscle. At the same time, the implementation of immersion ~ method of cross-osteosynthesis the knee joint was obtained
osteosynthesis is  accompanied  with  significant ~ Kazakhstan patent (Patent Ne 76234 Republic of
inconveniences, primarily the need for subsequent removal ~ Kazakhstan, 2012). Ethical issues were observed in
of the device, which requires repeated surgical intervention.  accordance with the order of the Ministry of Health of the
In this regard, it seems promising to develop and improve  Republic of Kazakhstan No. 744 dated 19.11.09 "On
the approach to transosseous osteosynthesis by the  approval of the Rules for conducting clinical trials and
method of llizarov [4,5]. testing of pharmacological and medicinal products, medical

In world and domestic trauma practice, there are  devices and medical equipment". For each patient, informed
developments of similar methods, but they are not  consent was filled out for interventions and participation in
widespread. A potential drawback of the available treatment  the study. The choice of the method of treatment was made
option is the possibility of secondary divergence of  based on the date: on counting days, transosseous
fragments or their displacement in the sagittal plane with  osteosynthesis was performed; on countless days, the
the formation of a "step" on the posterior surface of the  traditional method of treatment was chosen.

patella. For the prevention of these complications, it is The study included 48 patients with patellar fractures,
necessary to use devices that fix the patellar fragments at  including 33 men (73.3%) and 15 women (26.7%) over the
least in two planes. age of 18 years (the oldest patient was 77 years old at the

Purpose of the study - improvement of the method of  time of injury). The average age in the group was 48.0 + 4.4
transosseous wire osteosynthesis in transverse fractures of ~ years. Figure 1 shows the distribution of patients by age
the patella and its clinical testing. and sex.

18-30 years old
31-40 years old
41-50 years old

51-60 years old

61 and older

mWomen mMen

Figure 1. Age-sex distribution of patients in the general group.
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There is a noticeable increase in the frequency of
injuries in this category in men in relatively younger age
groups.

Depending on the treatment, all patients were divided
into 2 groups: the main group and the comparison group.
The first group included 24 patients - 16 men and 8 women,
the second - 17 men and 7 women. The average age for
the selected groups also did not differ significantly - 48.3 +
4.6 and 47.7 + 4.3, respectively.

a) radiograph

The fragments are compared along the fracture line,
bringing them together in the opposite direction to each
other, tightly pressing against the articular surfaces of the
intercondylar space of the femur. The latter method
eliminates the displacement of the fragments in the sagittal
plane, restoring the anatomical adherence of the articular
surfaces of the patellar fragments to the cartilaginous
covering of the intercondylar space of the femur.

To maintain the achieved reduction in the frontal plane,
departing from the apex of the distal fragment on both sides
by 0.7-1.0 cm, parallel to each other, perpendicular to the
fracture line of the fragments, two spits are drawn. Spices
pass through their thickness, until the sharp ends emerge to
the subcutaneous layer of the apex of the proximal fragment.
The condition of the patella fragments and the position of the
spokes are monitored by performing X-rays.

With the correct implementation of the above methods
of reposition and fixation of fragments, an adequate
comparison of the fragments of the patella with each other
is noted and secondary displacement of fragments is
excluded when carrying out the compression pins.

Further, through the thickness of both fragments, one
wire with a thrust pad is drawn in a mutually opposite
direction along a horizontal plane perpendicular to the axis
of the previous wires, holding the fragments in a
repositioned position, until the stop of the thrust pads of the
wires against the cortical layers of the fragments. The
needles are fixed to the half rings of the apparatus of G.A.
llizarov in a taut position and compress the fragments of the
patella to each other along the plane of their fracture.

The degree of compression of the fragments is
determined by performing control X-ray images in two

In the main group, treatment was carried out by using
an improved method of transosseous osteosynthesis.

The operation was carried out as follows. Under spinal
or epidural conduction anesthesia, the injured lower limb is
maximally extended in the knee joint in order to remove the
traction of the muscle tendon to the proximal patellar
fragment and thereby facilitate relaxation of the quadriceps
muscle and bring the fracture line of the patellar fragments
closer to each other (Figure 2 a,b).
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b) photo

1 - proximal fragment of the patella; 2 - distal fragment of the
patella; 3 - break line; 4,5 - knitting needles held in the frontal
plane; 6,7 - knitting needles held in horizontal density; 8,9 - half
rings of G.A. llizarova.

Figure 2 (a,b). Method of transosseous osteosynthesis for patellar fractures.

standard projections, until the gap between the fragments
disappears. After that, the retaining fragments in the
repositioned position of the 5,6 needles are removed, and
if there is a danger, one of the fragments can be tilted in
relation to the other, leading to their secondary
displacement with the formation of a "ladder" on the
articular surfaces of the patellar fragments, the distal end
of these needles is shortened and left at 4 -5 weeks
before the formation of signs of fibrous adhesion of
fragments with each other, excluding their secondary
displacement.

The apparatus of two half-rings with the needles
compressing fragments is left on the limb until complete
fusion.

The patients of the comparison group underwent open
surgical treatment (immersion osteosynthesis).

The frequency and structure of complications, the
duration of inpatient and outpatient treatment, and clinical
and functional outcomes were compared.

Statistical analysis was carried out using parametric
methods (Student's t test). If the t-criterion is inapplicable
due to the absence of a normal distribution of the variation
series, the bootstrap technique was additionally used [6].
Comparison of relative values was carried out using
Pearson's x2 test and Fisher's two-sided exact test (t).

P<0.05 was taken as the boundary criterion of statistical
significance for refuting the null hypothesis.

Research results.

Clinical results in the early and more distant period after
the implementation of osteosynthesis are presented in the
form of the frequency of complications (Fig. 3).
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Figure 3. The frequency of complications that developed during
the treatment of patellar fracture in the compared groups.

Complications associated with wound infection were
observed only during the implementation of open surgical
osteosynthesis and were observed in 3 patients, including
one in whom delayed healing of a postoperative wound was
associated with the development of a deep infection that
required re-intervention.

Secondary divergence of fragments took place only in
one case in the main group and in two cases in the
comparison group. In both patients of the comparison
group, repeated surgery was required.

The incidence of post-traumatic arthritis with severe
clinical manifestations was minimal - one case in each

group. However, contractures of the knee joint eventually
developed in three patients in the comparison group and
only in one in the main group. The overall complication rate
in the main group was 12.5%, in the comparison group -
41.7% (differences by 3.33 times, x2 = 5.38, p = 0.040).
Moreover, these complications developed in two patients of
the main group (8.3%) and in six patients in the comparison
group (25.0%). The differences in this indicator were 3-fold
(x2 =5.03, p = 0.044).

Figure 4 shows the data on the duration of treatment for
patients in the main group and the comparison group.

10,8

30

20

10

Hospital treatment, bed
days

20,5

',,,."""Control group

',,,.""'Main group

Ambulatory tratment, a

week

OMain group @ Control group
Figure 4. Duration of inpatient and outpatient treatment of patients in the compared groups.

A more significant difference between the groups was
revealed in relation to the duration of outpatient treatment
(almost doubled due to the need for patient rehabilitation
after removal of the metal device that provided
osteosynthesis). Differences in the duration of inpatient
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treatment were 71.4% in favor of the main group. In both
cases, these differences were statistically significant (p
<0.001).

The structure of functional treatment outcomes is shown
in Figure 5.
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Figure 5. Functional results of treatment of patellar fractures.

It should be noted that in the main group we did not
obtain unsatisfactory results, which were considered joint
contractures with limited mobility of more than 50% of the
required one. The structure of outcomes in this group
included only good outcomes (complete recovery of mobility
without pain) - 79.2% and satisfactory - 20.8%. However,
there were no significant differences in outcome rates
between groups.

In the comparison group, good results were observed in
58.3% of cases, satisfactory - 33.3% and unsatisfactory
were obtained in two patients with complications (8.3%).

The discussion of the results

In the domestic trauma practice, the main place in the
treatment of patellar fractures is occupied by open surgical
interventions with bone osteosynthesis with various metal
structures [7,8].

While there are clear advantages of this approach,
including the possibility of direct reposition of fragments, in
most cases of sufficient fixation efficiency, it is not without
significant disadvantages. In particular, the implementation
of the surgical intervention determines the presence of an
operating wound, the risk of complications associated with
it, and the need for additional treatment. Removal of
constructions requires repeated intervention, hospitalization
(albeit for a short period of time), wound treatment and
prevention of wound infection [9,10].

In addition, as the literature data and our own clinical
experience show, By no means in all cases the used
constructions provide reliable fixation. There are cases of
secondary displacement associated with the destruction of
the structure or underlying bone tissue, which are among
the most severe complications. In addition, the development
of infection in the presence of predisposing factors or
insufficiently effective prevention of it can also lead to
negative results of fracture treatment in general [11,12].

In contrast to the above-described approach, the
implementation of transosseous osteosynthesis is
accompanied by minimal tissue trauma (it should be borne
in mind that with a given localization of the fracture, no wire
is passed through the articular surface).

In world and domestic clinical practice, there are
examples of the use of this technique for the treatment of
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patellar fractures [5,13]. In our work, we use a modified
method that provides results that significantly exceed the
indicators of an open operation.

Conclusion.

1. The use of the technique of transosseous
osteosynthesis for fractures of the patella in comparison
with open methods of submerged osteosynthesis provides a
decrease in the overall frequency of complications by 3.33
times (p = 0.040).

2. With the implementation of transosseous
osteosynthesis, a significant reduction in the total duration
of treatment of patients (p <0.001) is achieved both in the
hospital and in the outpatient setting.

3. The functional results of treatment with transosseous
osteosynthesis by the method we used are better than with
open operations, although the differences were
insignificant. When using transosseous osteosynthesis in
our study, there were no unsatis factory results.
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