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Abstract

Badugrownd: Locking compression plate (LD P} gy stems are baneficial for treating prowimal tibial fractres as they
combine the benefits of sxternal and imternal fixators, prowiding greater stabiity, vascular preservation, supsrnior
hagiing, and fevier complcations. Howeyer, the translation of these properties to funcfonal benefits for patients
remaing to be gucidated. Alms: To evaluate the cfinical outcomes of fkid plateau fractures (T PFe} treated by
LCP and by a combination of postenor and antenor lateral approaches Methods: This prospect ve study enrclied
34 patients aged > 18 years, from both gendars, with TPFs (Schatzher type 4, B 6 Patients wiene treated with min-
imally invasiie percutaneous plate ostecsynthess (M IPPCY or open reduction and internal fixation {2 RIF} by LCE
They were followed wp at & weeks, 3 months and & months postoperatively. Treatment results were assessed
using ‘Western Ontaro and Modaster Universities Oetecartheitis Indes (WO AD). Results were statistically ana-
yzed wsing chi-sguare test and Wilconon signed rank test p 2 006 indicated statistical significance. Results: With
amean age of 3325 + 885 years and M of 331, most patients showed Schatzhers type V| fractunes (82 35 %)
Anterolateral aporoach was most used (73,53 %) Most patients achieved good results {4412 %} showing heafing
wiithin 1420 wesks Mo association was found between age-group and Schatzhers type {p = 00B} A significant
postoperative reduction in WOMAC scores was noted for total as well as component {pain, stiffness functona
imitation} scores {p < 0007} Conclusion: LCP isassociated with significant improvements in patient’s expanience
of pain, stiffress and functional lmitations.

Keywords: bone plates - fracture fination — cpen fracture reducton - ostecarthnitis - pain - tinial fracture

Introduction
Knesajoint, one of the major weight bearning joints in the
e extremity, is often fractured [1] Proximal tibia
fractures (PTF} are among the commoneast intra-artic-
ular fractmes, affecting nearky 2691100 000 people an-
nually [1,2] They mosthy result from hig h-enengy injuries
e geodents and falls causing direct axial compres-
gon and indrect shear forces (3 4] Lack of soft tissue
coveragein this region beaves it vulnerable o open frac-
tures, creating concenns about soft tisswe treatment as
wigl [1 4], Howeewer, 785 % of tibial fractures are closed
fractures [3).

The surgical treatment of FTF aims to restore con-
gruent articular surfacesof the tibial condyles, simulta-
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neously preserying the axis and matoring Bgamentows
stabifty This eventualy leads in attaning rezscnable
range of pain free functional moticn in the knee joint [5].
Exiernal fiaioreinyite a high rate of compfcations [7] The
oesecus feswe just bensath a rigd conventional plate
bepomes wieak fatrophic, predisposing tosepondarny dis-
placement due o ingufficient but tressing, and second-
ary fractures after plate remowal Mo mover the fractured
region takes longer for oseosynthess due o intenrup-
tion of wascular supply to bone eviing to soft tissuwe and
pericateal stripping [ 7] Thishad put forward anoy & con-
cept of bicdogical fuation called minimally invasve per-
cutanecus plak osecsynthesis (W IPPO). Howvever, this
wias dif ficult a8 conventiona! plates needed to be acou-

RS I I ey R



rajerha J e Al Chniedradeiog esal sy of o ieal vesrren ol ikl plates fracunes:

rately coniouwred to achieve good fxation and lacked
wssfulnessin osteoponosis cases [0 7]

Ag biclogical fuwaton concepts became clearner, inne-
v ation progressed towands less invasive stabifzing sy s
tems Research combining these twio methods has ked
to the development of anatomically contowred o cling
compression plate (LCF [B]. This new system acts as
an internal-ficator and does not rely on frictional foroe
petwean the plake and the bone to achiewe compras
sion, thus providing abscluie stabifity and preserding
ccal Blood supply under the plaie to allow a supenior
bone heafing and minimal complicatons (8] Also, it s
technically mature offaning plentiful fixaton opfons and
ussful in muitifaceted fracture crcumstances or oseo-
monotic bones |9 LEP also afors mamni pulation of frac-
ture sie under anesthesia in the event of plate bend-
ing by re-injury since it prowides angular stabiity and
retains fracture biclogy [8 9], However the transiation
of these mechanical and biclogical properties to chn-
ical and functicnal benefit for the patents remains to
oe slucidated.

Therefore the present study was directed to 3ssess
the cinicalresults of TPFe treated by LGP and by 3 com-
pination of postencr and anterior lateral approaches

Methodol ogy

This hospital-based, prospective study was conducted
at a tertiary care hosgital in Bengalwry, India, from Me-
vember 2016 to June 2018, after obtaning ethica
clearance from the |nstitutional Beview Board {Ref
no. 5013} The sample size vwas calculated based on
report by Dasaraiah & 3l who observed fhat the av
erage incidence rate of prowimal tibial fractures was
175 % (0.B-3 %} and over 83 4 % had accentable re-
sulftsin TPFs [10] The same was determinad by the for
mvula g e o

(1o + 210
(djsF
Ti-aj, g the value corresponding to levd of confidence
required, Ii-p is the value comesponding to power, Jd)' s
ig effect size. By assuming effect size as OB {medium
effect siza} of difference betweenpre and post WOAMAD
stiffness with 5% confidence bevel and 80 % porwer
{ Loa+0 B4

TS
Thaus, the minimum sample sze requined for the study
is 32 subjects.

Secondingly, the present study induded 34 patients
aged » 18 years, imespective of their gender, presenting
wirth aradiclogical diagnosis of T PFs Schatzher classif-
cation typed, & and &} requiring sumgpical infervention, afier

a=

T I R S CR £ )

oibtaining written informed consent from them [11,12]_The
study excluded patients with cpen TRFE, fractures 3ssoc-
ated with knee dislocaton, ipsiatera] femur titia and oot
fractuss a8 weal as Schatzer fype 1, 2, and 3 fractures

2] After trorcwgh history and examination, the pa-
tients wnderwent vanous laboratory and radiclogica
inwvestigations including X-ray of knee joint with proo-
mal 2/39 leg {aneroposteror and lateral views), com-
plete blood count, and other specfic investigations as
requred.

The study utlized the Three Jolumn Concept for das
sification and treatment of complex TPFs A combined
preciperative valuation of fractmre sies and injury meach-
anismwasused o define the sungical method, implantem-
plorymant and fixation senes Standard film radiograchic
and non-contrast computed omography (0T} imaging
wasused to gy stematcally 3ssess and dassfy fracture
patterns as follows
= identify injured columns) and trace Enked articular

dernregsion o comminution,
= find injury mechanism {varus/valgus or fiexion,ecten-

sion fonces),
= dotermine surgical approachies) and function of ap-
ohed fuation

Operative procedure

Positioning: &f =r induction of anesthesia, patient was
positioned on the operating table such that at least
110 degress of knes fiexion couwld be obtained prefera-
bly by dropping the affected leg at the end of the table
A rofled flannel blanket wasplaced wnder the ipsiatera

buttock. This served to place the trans-oond ylar axis of
the distal femur paralel o the floor and assist with ro-
taticnal aignment during multi-fragmentary tibaal frac-
tures, besides preventing external rotation of the Emb.
Triangles, bumps (sterle gowns), were dropped at the
end of the sungical ble keeping the leg over the sde of
the table o facTiate the desined degres of knee flaxion,
Thepadded kidney rest at the [3teral aspect fof the prosd-
mal thigh at the lewvelof the tounniguet) aided inmaintgin-
ing the knee flaxion smultanecusly keeping out the ex-
ternal rotation of the hipduring a desp knee flexion. Care
wastaken not o placeany pressune on the neuncascu-
ar buwndle inthe popfiteal fossa. Limb was prepared and
draped as per the standard aseptic technigue A thigh
towsrniguet was routinely appled.

MIPPD of tihial fractures: Anteropostenor and laters
radicgraphs wens cbtained o wnderstand the fractme
sitle and suwngical planning. The towmniowet was wsed ina
c3ses under image intensifier and epidural anesthesa
Themain fracture fragments vere aigned using manua
traction and closed reduction maneuwvers 4 3-4 em skin
incigion was made proximal and distal o the fracture.
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Piate was apcfed on the anteromedial or anterclaters
asmect of the thia. An extra-penosiea) subcutansous
tunnd was created with 3 perosteal devator. Pre-con-
towmad 45 mum prowimal or distal anatomic lecked plates
fwith both locking/compression screw holes) were am-
phoyed and traced dong this tunng. After acoeptable
plate standing was achieved, the plate was sscured by
passing 3-mm Kirschner wires furowgh the most prosima
and distal holes A smiardimensional second was placed
uging fhe same holes onthe Kirschner wines, which acted
a8 an external gquide to locafize the screw holessurface
imcisiong without need of flucnoacopic contrel Cine proes-
maal and distal scmwiwas inserted. Additional sorews wens
then appled wsing the same technigue. In general lock-
ing sorewr s wiene wsed inthe junta-ar foular and diachysea
sagments, wihile non-locking sonews wene selected for re-
duction in large fragments as lag screws. Surgical com-
pheations of fixation Fe the plate bending/pl ate frac-
tuwre fadure of locking scsws, surface skin initation and
surgical site infection were also documented.

i/ RIF of tibialfractur es bylockng compr ession plate.
The radiographs, surgical settings and anesthesia was
smiar io M PP procedura The anerolateral parapatel
ar approach was often used becausse of the frequency
of lateral TPFe With the knee in 307 flaxion, fie ncision
wias made {from point 3-5 cm proximal o the joint Ene
staying just lateral to the bonder of patelia tendion). was
and later cursed antenory ower Gandys tubenche and ax-
tended distally, jup o 3 point 1em lateral to the anterior
bonder of the thia). The lateral marginof the articular sur-
facewias reduced under the femaral condyle for support
The fractured fragments were elevated and temporarily
fved with muftiple small Kirschner wires and later fived
parmanenty by coniowred T or L Buttress-piate {BF} lat-
eral tinial BRILCE This plate was apoied to the amerc-
ateral thial condyle and contpuwred precisdly o conform
o the condyle and prosimal metaphysis It was secured
o the condyle with appropriate canceliows screvws,lock-
ing screws of suffcient length to engage the opposite
muedial cortes. Cortical/locking sorews {5 mm /B mim)
wiere used to attach the plate to the shaft of the tibia
A smal thin penostesl slevaior was inseried frough
the window into the cancelious subchondral bone and
the depressed fragments were elavated to the nonma
v d of the articular swrface and supported with autoge-
nowrs lac bone grafts if reguired. Using flucroscopic
guidance fractures were reduced and hald with large
bone reduction clamps. Likewise, the temporary and de-
finifw e fining was done by the Firschner wires and con-
owred large fragment BR/LEP wene appfed respectivey
for sbifizing the fractwre K additional stabifity was
neaded, 3 precontoured BP was placed ower the latera
sde Alernatvdy a single LOP was apofed on the lat-

Chn Qe 2022 2711612

erd mde Once the fracture had besn adequately stakbi-
ized, all temporary fixation deviceswere remowed. The
capsular incigions were closed wi th imterrupted sutures

Table 1 | Desoriptive satistics for categorical

variables
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and the skin, and subcutanecus fesuewas dosed over  used to classify teatment meults and ook for early
aMumber 10 er 12 suction drain. The Emb waskeptim-  secondary knee ostecartheitis after TPFs [13-13]. The
motdized in 3 long knee brace and kept elevated ower  WOMACL consists of 24 items divided into 3 subscales.
cime or two pillows. These inchude & items for pain {during walking, using
Postoperative management' The Embs were kept  stairs in bed, sitting or lying, and standing) [sconerange
elevated with pllows. Intravencus antibiotics werecon-  0-20] 2 for stiffness (after first waking and later in the
tinued for first B days and then shified 1o oral Postenor  day) [score range 0-8] and 17 for functonal Emitation
spiint vas given if protecfon of fixation wasdesired Sue-  (riging from sitting star use waling, standing, getting in/
tion drainage was removed afier 48 hours depending on out of 3 car, | bending shopping, ony'taking off socks, put
the ameount of colecton. CXR was repeated on the 39 ting kying in bed, rising from bed, geting on/off talef get
post-operatye day. Quadricens ewarcises and ankle mo-  ting injout of bath, sittng, heawy household duties, ght
bz ation werne started within 48 howrs of surgery. Knee  househdd duties} [score range 0-88] The st ques
bending and toe towch waling with 3 walker were staried  tions are sooned on 3 scaleof O-4 D =none 1 =mid, 2 =
o seoond or thind posioperative day if the fafon alowed  moderate 3 = sevene 4 = etrema). Higher scores on fhe
them. Dressing was done on 2 55 and 8" posteopers  WIOMAD indicate worse pain, stffnes s and functional Em-
twe day. Sutume s were removed on 12" post-cperatveday.  itations [13-15]
Gradual weght beasng was permitied as tolerated by pa-
tient Complate weight bearing wias acceptable only afier Statistical ana lys i
cinico-mdiclogcal evidence of union Diata was compied and analyzed wsing stafstical soft
Follow-up: The patients wene followred up at & wesks  wams B version 403 and Microseft Excel Continuows
3 months and & months postoperatively, and re-evaly-  vanables as recresented in mean + standand deviation
ated weing X-rays of knes joint with proximal 2 /3rd leg (S0 form and categerical vaniables by a freguency Bhle.
{aniero-postenior and lateral views) Chi sguane t=at has been used o 388258 the association
Functional results: The 'Western Ontario and Me-  between two categorical varainles. Mot noomally distrin-
"aster Universities Oistecartheitis Indes {WOMAC) was  wied variables have been analyzed using parwise test

Table 2 | Age-wise distribution of Schaizkers fraciure types

A QL (RS Schathers Facwe s ype -
ypelv type V ype Vi
2030 o o 4{H.Z0%)
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e (50 e an (B man | S0 e ar (R

WAL Total BEZ4 (4. T) BE {2603 TRIZMA.ET B T1=TT75) <0007
WAL TPan 1571 (2.1 18{15-18) 12.71(2.10) 12 {12-15) <0007
WAL SR s SEZ (1,M) &{57) EXalalle] 434 <0007
WAL CFURGtioral ImRation 871 (20 &7 { B84 58, 71(2.10) &7 (56 - 58 <0007
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called Wilcowon signed rank test A povalue = 006 ng-
cates statistical significance.

Results

The study consisted of 34 patients with a3 mean age of
3529 + B A5 pears and a M rafio of 331, Takle 1 pres-
ents the descriptive statistics for categonica wanatles
host patients suffared fom right-sided njuny (OB %),
predominantly Schatzkers type 'l fractures (8235 %),
st commanky due oroad traf ficacodent 7241 %) An-
rolateral approachwas used in 73,53 % of patients and
anfenomedial in 26.47 % of patients. Time aken forfrac-
ture wnion ranged from 14-20 weeks with mostpatients
showiing good resufts (4412 %) Table 2 presents the
age-wise distribution of Schatzhers fractue types. The
most preyalent age groups wene 3140 years (4118 %)
and 41-580 years {41 18%}[table 2] withSchatzkers type
' fractures predominating in both age-growps. Using
chisguaretest, no 3ssociatonwas found betwesn 3ge-
growp and Schatzkers type {p = 005}

Table 3 presents the comparison of pre- and post-oo-
ergtive WOMAD scores A significant post-operative re-
duction in \WOMAC scores was noied for total as we!
as component {pain, stiffness, functional Emitation)
scones (p < 0001} The total WOMALD score declned

fromm 3 pre-operative value of 8824 £ 474 10 732 £
4 81 post-cperatively (o< 0000

Discussion

Given the enormous personal and publc health
buwrden posed by prosimal tibial fractunes, it is imper-
ative to achieye not just histological healing but tangs-
ole functional improvement as well, and LCP seems to
be a strong contender for achieving this geal [85]. In
ight of this view, the present study was conducted to
evaluate the chnical ocutcomes of T RF streated by LE
and by 3 combination of postenor and anterior latera
approaches.

The demographic findings of this research paral
el the works of Tang = &' and Prasad &t al, who found
the mean age for greatest prevalence of prosimal tibia
fractures to be 40 years which is comparable o the
present study [16,17]They also found greater preva-
enoe in males compared to females, akin to thecumrrent
research [16817] Bosg traffic accident remained the
most common cause of these injuries, consigtent with
the high-impact 3ssocation of these types of fractures
3 4 7] Prasad &t &l also obserced that Schatzler
type W |wiare the most prevalent type, mincring the cur-
rent study [17]

Figure | Proximal tibial fracture fixafion with locking compression plate. (A) Preaperstive arem-posteriar and kel
view: [B) Fnmediate posti-operative () 6 wesks Tollow-up; (B) 3-months kilow-up [E) §-manhs fallow-up.

- - e e -
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Fracture wnion on average took 18 weeks in the pres
ant shndy which is comparable to Tang et al {18 wesks}
and Prasad et 3 {14 weeks} studies [1677] Both these
studies glso reported excellent treatment cutcomes imag-
prosimately TH % of the study pogulation, while the cur
rent research found eicelent results in cnly 38 % of the
pafents, whereas good cutcome predominated {44 %)
[16,17] Superior healing can most Bkely be attributed to
preseryation of vascular supoly under the plate as alocked
platng dioes not rely on plate bone compre ssion aswel as
o minimal sof ttissue stripping [8, 18]

A sgnificant postoperative reduction in WOMAD
scores vas alsonoted by Mardianet &l (o« 00518 Wo-
b AC-pain soores reduced from 9.5 + 153 pre-opera-
tively to 107 + 11.2 postogeratealy, WOMAC-stf fress
spones redwoed fom 1323+ 18 5 pre-cperatively 0 198 +
177 post-cperatively, and WM AC-functional Emitation
spones redwoed from 119 £ 173 pre-cparatively 0 238 +
215 post-cperatively, 3l wihich showed stafstically sig-
nificant decrease {p <« 008} [19]

Shiva =t 3 also showed thatLCPis animpaortant arma-
mentarium intregtmentof fractures around thelknee 25
pecially in fractures with instabdity metaphyseal commi-
nuticn, and ostecporcsis [20] Jain et al concluded that,
wihan apgied with proper understanding of biomechan-
ics, LCPisoneof the best avalable options for manage-
ment of challenging peri- and intra-articular fractures,
especialy of prosimal tikia [21].

Howiever, another study by Pafl 2t al comparning the
fimation of prosimal tibial fractures by nonlocking BP
versugs LCP found almost smiar resuts in both the
growps, conchading that considering its high cost, LGP
should only be wsed whene it isremarkably more advan-
tageous than conventional plates [27].

Hence fhe present study estabfishes fhat LOPis asse-
ciated with significant improvemeants in patient’s expe-
rienge of pain, stffness and functonal Emitatons. How-
awer furfher mulfcentric studies with a larger sample
size are encouraged euploring these and other fractre
fiation systems, in crder to fac¥itate better cutcomes.

Conclusion

Dispiaced tivial plateay fractunes arebestmanaged oo-
eratively. ldeal knes function is resched by exact anato-
mica fracture reducton and secured fiations followed
by early mobiisation to attain functional range of motion.
For minimally displaced fracturesthe percutanecus fi-
aticn (MIPPD} suffices, but for comminuted fractures,
CRIF is mandatory. Post-operative rehabiftation proto-
ool in mrms of non-weight bearing and achieving sats-
faciory range of motion nesds to be strictly adhered to,
in crder o obinoptmal functional results

weaw incaln se iy org
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