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Abstract: The paper reviews a treatment protocol for the distal femoral fractures. The indications, advantages
and limitations of the double plating technique are discussed and evaluated in a series of 10 complex distal femoral
fractures treated for a period of 5 years. The average age of the patients is 57 years, there are 3 males and 7 females.
They are followed up for a period ranging from 8 to 24 months. All fractures have united for an average period of 18
weeks. Two of the patients had excellent, 5 had good, 2 had average and one had bad functional result. There are no
major complications. Two patients had delayed fracture healing for periods longer than 6 months. Three knees had an
extension deficit at the final examination. Double plating is recommended in case of medial bone loss, low bone quality,
fracture comminution, obesity, diabetes, open fracture, treatment of non-union.
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BBBEJIEHME

@pakTypuTe Ha JIUCTaTHO O€Apo 3a MNPEAU3BUKATEICTBO TNpEd  ChBEpEMEHHATa
TpaBmarosorus. Te cbcraBisiBar 4-7% OT BCHUYKM CUyNBaHUsA Ha (¢eMypa U UMaT OMMOJIAIHO
pasnpenencuue, (Tripathy, S.K, 2021). [IspBuaT NUK BKIHOYBA MIIAAM MAI[HCHTH MTOCTPAJATH MIPH
BHCOKO €HepruiiHa Tpama (majaHe oT BuacouuHa, [ITII), a BTopusi mo-Bb3pacTHH MOCTpajalu C
HaMaJIeHO KOCTHO Ka4ecTBO M HUCKO eHepruifHa TpaBma. CTaHmapTHaTa €IHOCTPaHHA (HKCAIUs
ChC 3aKJIIOYBAIlA TJIAKA MOXE J1a HE OCUTYpH CTaOMIJIHOCT 3a JOCTaTh4YHO BpeMe, He0OXOAUMO 3a
IIOCTUTaHE Ha KOCTHO CpacTBaHe B cepust oT 335 dpakrypu.

W.M. Ricci (2014) cvobmuiaBa 3a 19% 3abaBeHo cpacTBane, 7% pasmaj Ha OCTECHHTE3aTa U
5% nwpn6oku nHpexnuu. JodbaBsHeTO HA MeIMaIHa cTadMIn3alys pejyiara perieHye, ¢ eHaTa Ha
yBeJIMYEHa STPOreHHa TpaBMa U KomiuiekcHoct, (Beltran, M.J., 2015; Metwaly, R.G., 2018).

C HacTosmoTo CHOOIIEHHE THPCHM OTTOBOp, KOra TOBa € HEOOXOIMMO, KOH € ONTUMaHHUs
XUPYPTUYEH MOIXO0/ U KOU Ca Bb3MOXKHUTE aITEPHATUBHU.

N3JI0KEHHUE

B npoyuBaHeTo ca BKJIIOUEHH JeceT KOMIUIEKCHU (pakTypH Ha aucTainHa O6enpeHa koct (AO
33 tun C ), onepupanu 3a nepuo ot 5 rogunu (2017r -2022r).

Ocem oT cuynoBaHusTa 0Osixa pe3ynrtar Ha BHcOKO eHepruitHa TpaBma (IITII, mamane ot
BUCOYMHA), OT TsAX 2 Osixa otkputd ('yctinbo/AnaepcesH Tum 2). Octananute n8e GpakTypu Osxa
pe3yaTar Ha OMTOBa TpaBMa IpH HaMalleHa KOCTHA TUTBTHOCT.

Crabunm3anus ¢ JaBe IUTaKd Oeclle W3BbpIIcHa B 8 ciaydas (KOMOWHAIMS OT JiaTepajiHa
BIJIOBO-CTA0MITHA M MeMajiHa KOHBEHI[MOHAIHA MOJNOPHA IJIaka BbB BCUYKHM cilydau). MacuBeH
WiIKayeH aBTorpadT U JaTepaleH 3aKI0YBalll UMIUIaHT Oerle u3dpaH npu 2 ¢ppaktypu. OTKpUTHTE
¢bpakTypu 6sxa neKyBaHU eTanHo. [IbpBoHavanHa crabunu3amnus Oeile U3BbPIIeHA C IPUMOCTSIBAIL

% The research paper was presented on October 28, 2022, at the Health Promotion Section of the 2022 Online
Scientific Conference co-organized by University of Ruse and Union of Scientists - Ruse. Its title in Bulgarian is:
HLAUCTAJIHU ®PAKTYPU HA BEAPEHATA KOCT - COBCTBEH JIEUEBEH ITPOTOKOJI*.
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BBHIIEH (PUKCaTOp, TMOCIeABaHAa OT OKOHYaTeJIHa oOlepaTMBHA HaMeca CcjeJl pellaBaHe Ha
MeKOThKaHHUS mpobnem. llect ¢paktypu Ogxa AOCTHTHATH C JUHUYEH EKCTEH3HMBEH JIaTepajieH
naparnaresiapeH JocThil. B ocrannure 4 ciayyas 6axa U3IMoJi3BaHU JBa AOCTbIa-aHTEPOJIaTepaICH U
MUHHHMHBA3UBEH MEIUAJICH TOCTBII.

KocTtHo cpactBane 3a cpeneH cpok oT 4,5 mecena, Oemie MOCTUTHATO BB BCUUKHU CIydawu.
Knunanuna oneHka u3BbpliBaxMe cropen kpurepuute Ha Knee Society clinical rating system.
JloOpe anuHMpaHO, CTAOMIHO U 0€300J€3HEHO KOJISHO, C JBHUTarejieH 00eM OT Hak-Manko 125°
noyyaBa MakcumaHuTe 100 Touxu.

bsixa otuerenu 2 oTiiuHu , S 100pH, 2 3a10BOJIUTEIIHHA U €JIMH JIOII PE3yJITaT.

3abaBeHo cpactBaHe (Ham 6 Mecerna ) Oemie yCTaHOBEHO B 2 ciiydas. TpH KOJICHE MMaxa
nepuuT B ekcTeH3usaTa.YactuHo pasxiabBaHe Ha BUHTOBE Oele oTdeTeHo B 2 ciyuyas.JIucnBaxa
ciyun Ha JIBT, npn0oka nHekus, HeCpacTBaHe WK IIbJICH JeOpPHKOIaXK.

O0cbxKIaHe

Crabwimm3anusra ¢ JBe IUTAKM Ha JUCTATHO Oeapo HOCH 3HAYMTEITHO OMOMEXaHHYHO
npeaumctso, (ElI Beaino, M., 2019). PorannoHHO M akCHaJIHO C€ KOHTPOJUpA Ha MeuaaHara
KoJIOHA. BbTpelmmHarta Iwiaka € mo-0Ju30 g0 MEXaHWYHaTa Oc Ha OeJpeHaTa KOCT M ChOTBETHO
ocurypsiBa no-rojsima crabuinoct, (Briffa, N., 2016). ToBa noTeHuuamHo ch3/1aBa Bb3MOXKHOCT 32
M0-arpeCUBHA peXaOWIIUTAIMS W TMO-T00pU (YHKIMOHATIHU PE3yJTaTH. PUCKBT OT STPOreHHA
cha0Ba je3us B auctanaute 60% oT mabDKMHATA Ha OejpeHara KocT € MuHuMaieH, (Jiamton, C.,
2016). /lobaBsHeTo Ha MeAMalHa Maka HapymiaBa caMo 4% OT KphbBOCHAOSBAHETO HA JTMCTAIHO
0eapo, TOECT MoJi3aTta OT ayrMEHTAlUs C JBE TUIAKKU 3HAYMTEaHO HaaBuinaBa pucka, (Rollick, N.C.,
2020). B kou ciayvau ToBa € Heobxoaumo? B mamabHo mpoyuBaHe oOxBaHaio 335 (dpakTypu Ha
auctanHo 6enpo, Ricci WM, (2014) ycraHoBsiBa pUCKOBUTE (PAKTOPH 3a HECpPACTBAHE - OTKPUTA
bpaxTypa, TIOTIOHOIYIIEHE U 11a0eT.

HuckoTto KOCTHO KauyecTBO, 3arybara Ha MEIUAJIHA KOCTHA OIOpa, 3HAYUTEITHOTO
pa3apoOsiBaHe U HAJHOPMEHOTO TEIJIO ca PUCKOBH (DaKTOPH 3a pas3laj] Ha OCTCOCHHTe3aTa. MokeM
Ja pasnrexaaMe MoCcoYeHUTE (PaKTOPU KATO WHIMKATOPH 33 HEOOXOAMMOCTTA OT ayrMEHTAIUs Ha
ocTeocHHTe3ara ¢ Jarepaina miaka. A. Sain, (2019) u M.J. Beltran (2015) no6aBsr u ciydyaute ¢
MeauamHa Xoda ¢pakTypa, KaKTO M BeYe HACTBIIMIIO HECpAacTBaHE, KaTo KaHIUIAITH 32
CTa0MIIN3aIUs ¢ BTOpa MeIraliHa Iiaka.

[To oTHOIIEHWE HA ONTHMAIHUAT XHPYTHYCH JOCTHII CBHIIECTBYBAT JBE BB3MOXKHOCTH-
pasiIMpeH MpeaeH JOCThI ¥ KOMOMWHAINSA OT MEIUaJICH U JaTepaieH qoctoeid, (Imam, M.A., 2018,
R.G. Metwaly, 2018).

[IppBara omuus € MO-MOAXOJAIIA B CIy4yauTe C BBTPECTABHO pa3ApoOsiBaHe, Hail-uecTo
CpelaHo MpU MJIaJX MANWCHTH MOCTPaJalid MPU BUCOKO CHEpruitHa Tpama. Bropara e moka3aHa
npu npeoOianaBanio MetaduzapHo pa3apodsiBaHe. 3a HaMalsiBaHe Ha IOMBIHUTEIHATA ITPOTHEHHA
yBpe/a € MPenopbUUTETHO METHATHUAT TOCTHIT ]a € MUHUKUHBa3uBeH, (Sirisreetreerux, N., 2016).

3AK/IIOYEHUE
Ha 6a3ara Ha goceramHusiT CM OUT MOXKEM J1a HalPaBUM CIIETHUTE U3BOU:
* JIBe miaku mMorar ja ca HeoOXOAMMH IPHU BCSIKA OCTEONOPOTUYHA CYIPAKOHAWIHA (QpaKTypa.

* B tesu ClIydan H310J3BaM€ MHUHHHWHBA3MBCH MCAHWAJICH AOCTBII W IMapajiCiHa MO3ULUA Ha
IIJTaKUTEC.

* Ilpu BbTpecTaBHO pa3apodsiBaHe, MPEANOoYNTaMe pa3lIMpeH MPeAeH JOCThII U OPTOrOHaIHA
MO3UIIMA Ha MJIaKHUTE.

* [lpeaHusT AOCTHII € TOAXOIAII U TIPH CIyYauTe C IEPUTIpoTe3Ha hpaKTypa.
* KoHBeHIMOHATHA MEIUAIHA TTaKa HOCHU TO-TOJISIM PUCK OT pa3xyiabBaHe.

* [lapamaTemapHUST AOCTBII C pa3fesisHE Ha M KBaJpHIENc (eMOopHC, Ch3/laBa yCIOBS 3a
KOHTpakTypa. HeoOxomuma € 3HAYUTENHO IMO-arpecHBHA peXaOWIHUTAIlUMs WA alITePHATUBEH
JOCTBII.

-23-



PROCEEDINGS OF UNIVERSITY OF RUSE - 2022, volume 61, book 8.1.

REFERENCES

Beltran MJ, Gary JL, Collinge CA. Management of distal femur fractures with modern plates
and nails: state of the art. J Orthop Trauma. 2015 Apr;29(4):165-72. doi:
10.1097/BOT.0000000000000302. PMID: 25793566.

Briffa N, Karthickeyan R, Jacob J, Khaleel A. Comminuted supracondylar femoral fractures:
a biomechanical analysis comparing the stability of medial versus lateral plating in axial loading.
Strategies Trauma Limb Reconstr. 2016 Nov;11(3):187-191. doi: 10.1007/s11751-016-0268-0.
Epub 2016 Oct 12. PMID: 27734338; PMCID: PMC5069206.

El Beaino M, Morris RP, Lindsey RW, Gugala Z. Biomechanical Evaluation of Dual Plate
Configurations for Femoral Shaft Fracture Fixation. Biomed Res Int. 2019 Apr 28;2019:5958631.
doi: 10.1155/2019/5958631. PMID: 31183369; PMCID: PMC6512036.

Imam MA, Torieh A, Matthana A. Double plating of intra-articular multifragmentary C3-type
distal femoral fractures through the anterior approach. Eur J Orthop Surg Traumatol. 2018
Jan;28(1):121-130. doi: 10.1007/s00590-017-2014-9. Epub 2017 Jul 14. PMID: 28710534.

Jiamton C, Apivatthakakul T. The safety and feasibility of minimally invasive plate
osteosynthesis (MIPO) on the medial side of the femur: A cadaveric injection study. Injury. 2015
Nov;46(11):2170-6. doi: 10.1016/j.injury.2015.08.032. Epub 2015 Aug 31. PMID: 26343301.

Metwaly RG, Zakaria ZM. Single-Incision Double-Plating Approach in the Management of
Isolated, Closed Osteoporotic Distal Femoral Fractures. Geriatr Orthop Surg Rehabil. 2018 Nov
11;9:2151459318799856. doi:  10.1177/2151459318799856. PMID: 30542626; PMCID:
PMC6236632.

Ricci WM, Streubel PN, Morshed S, Collinge CA, Nork SE, Gardner MJ. Risk factors for
failure of locked plate fixation of distal femur fractures: an analysis of 335 cases. J Orthop Trauma.
2014 Feb;28(2):83-9. doi: 10.1097/BOT.0b013e31829e6dd0. PMID: 23760176.

Rodriguez EK, Zurakowski D, Herder L, Hall A, Walley KC, Weaver MJ, Appleton PT,
Vrahas M. Mechanical Construct Characteristics Predisposing to Non-union After Locked Lateral
Plating of Distal Femur Fractures. J Orthop Trauma. 2016 Aug;30(8):403-8. doi:
10.1097/BOT.0000000000000593. PMID: 27027801.

Rollick NC, Gadinsky NE, Klinger CE, Kubik JF, Dyke JP, Helfet DL, Wellman DS. The
effects of dual plating on the vascularity of the distal femur. Bone Joint J. 2020 Apr;102-B(4):530-
538. doi: 10.1302/0301-620X.102B4.BJJ-2019-1776. PMID: 32228080.

Sain A, Sharma V, Farooque K, V M, Pattabiraman K. Dual Plating of the Distal Femur:
Indications and  Surgical Techniques. Cureus. 2019 Dec 27;11(12):e6483. doi:
10.7759/cureus.6483. PMID: 31903313; PMCID: PMC6935741.

Sirisreetreerux N, Shafig B, Osgood GM, Hasenboehler EA. Medial Knee Approach: An
Anatomical Study of Minimally Invasive Plate Osteosynthesis in Medial Femoral Condylar
Fracture. J Orthop Trauma. 2016 Nov;30(11):e357-e361. doi: 10.1097/BOT.0000000000000659.
PMID: 27768679.

Tripathy SK, Mishra NP, Varghese P, Panigrahi S, Purudappa PP, Goel A, Sen RK. Dual-
Plating in Distal Femur Fracture: A Systematic Review and Limited Meta-analysis. Indian J
Orthop. 2021 Aug 23;56(2):183-207. doi: 10.1007/s43465-021-00489-0. PMID: 35140850;
PMCID: PMC8789962.

-24 -



