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Clinical Outcomes and Complications of Medial Open-Wedge High Tibial Osteotomy
with TomoFix Plate in Patients with Medial Compartment Knee Osteoarthritis

at Chumphon Khet Udomsakdi Hospital, Chumphon Province

Karn Teerasampan*
Chumphon Khet Udomsakdi Hospital, Chumphon Province

Abstract

Medial compartment knee osteoarthritis is a major cause of pain and disability, particularly
in patients with varus alignment. Medial open wedge high tibial osteotomy (MOWHTO) is a surgical
option that corrects lower limb alignment and reduces joint loading; however, outcome data in
general hospital settings remain limited. This retrospective analytical study aimed to evaluate clinical
outcomes, radiological outcomes, bone union, and complications following MOWHTO using a
TomoFix plate in patients with medial compartment knee osteoarthritis at Chumphon Khet
Udomsakdi Hospital. A total of 31 patients (31 knees) who underwent surgery between 2015 and
2025 were included. Data were analyzed using descriptive statistics and paired t-test.

The results showed that most patients were female (90.3%), with a mean age of 57.4 (SD
6.9) years, and the majority were overweight or obese (87.1%). Postoperatively, the JOA score and
knee flexion angle significantly improved (p < 0.001), while knee extension showed no significant
change. All patients achieved a good level of knee function (100%). Radiological parameters,
including FTA, WBL, PTS, and Caton-Deschamps Index, showed significant changes (p < 0.001),
indicating appropriate alignment correction. Bone union was achieved in all cases (100%), with no
delayed union or non-union. The overall complication rate was 19.4%, with major complications
observed in 3.2%.

In conclusion, MOWHTO using a TomoFix plate provides favorable clinical and radiological
outcomes, with a high rate of bone union and an acceptable safety profile. It is an effective treatment

option for patients with medial compartment knee osteoarthritis.
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Tsataitndean (Knee Osteoarthritis: OA) Lulsadai3adsfinutasuazifuanngddyvos
Anudutn msgaydeaussnnmmmaadouln uazesinsludnguasdaeengiidlan Taglutagduiiuuli
\isBusgredaiiosanlassainauszeinsgeoiguas tadoidssdumunuednuazhmindaiiu [1,2]
wuamsmsinuiluszozisudusinEuainnsinwuuulisinge 1w nslianuiitae msufungingsu
nseuaIinniin n1seanidnie neamide wagnsldennadeusd (3] luftheiissasdionnisuan
FUAVHAIURAUWITBIVIUUY Varus Alignment N5HAIFRTARUINTEANUTIUYedIudY (High Tibial
Osteotomy: HTO) Wiumadennissnundiddey Tnefiidmuneiiieuusnuiuimin anusennaly Medial
Compartment szasmsfifiuvedlsa uazidournusniulunsindinasudeiieslugios (4,5

U99UU Medial Open Wedge High Tibial Osteotomy (MOWHTO) 1#%uaaufesiiiutuagia
ewilos ewinawsaudluwinunuvesnldegruiug wavdloldsutuukunuaiia Locking Plate 1y
TomoFix 9z¥a8tfinAuiuAIwesNBnnse 1891unsAnINUI1 MOWHTO Tinadwsnisaadnuas
mefadiunfianela wieushanisauuvesnszgniia (4,5] uenaind Saiivdngiuiinisud Alignment
onaduiusiunisan Synovial Inflammation wazn1sasy Macrophage Polarization lUlufirmsilideste
nsgeuuganelute [6] wariitoyaeduaszninn1enas HTO A1 Medial Meniscal Extrusion uazsiat¥a
Frunmidiesad saufamaviauesde fuudliudt 7]

a814l5An11 MOWHTO 813%1 19 Ann11zunsndeulsd iy Lateral Hinge Fracture,
Superficial/Deep Infection, Delayed Union, Non-Union & ¢ Deep Vein Thrombosis (DVT) [8,9]
YULHEINU UTELAUN9TInad1ansunasnidin 1y Posterior Tibial Slope, Patellar Height wag Joint-Line
Obliquity Saduiladeiinishanuuazmuaudemeaiaidaivanzan [10,11] uenand i voyanannG
syognansfiesraremaiuayuunumyes MOWHTO lumsvzasnisdiduveslsanaganisldaudei
Tugftreiidaidonsgnamngay [12,13) fadu n1sAnyiadaidedinguszasdiiioyssiiunadnsmisaddn
HASNENI9TIE N15aUIUVDINTEAN WATNILUNINTRUTDINITHIRA MOWHTO Taelduaun1u TomoFix
Tuifthedorndeusuly Tsmeruagumsiunsgaudng Janingumns [4,5,8]
I UIzaIATY

ileUsifiunadnimnanddn nadndnie¥ed nmsan1uveInsEgn LarAITINIAYoUTBINTHGR

Medial Open Wedge High Tibial Osteotomy 1a gldunun1y TomoFixaluﬁjjﬂ’J sdolgnAoudiuly
Tssngnuagumsivasgaudng Jamiaguns

NIDULUIAAITY
ﬂiauLLmﬁmmﬁ%’aﬁﬁwmmﬂwﬁﬂﬂ’limﬁaﬂamam%ﬁuaﬁalfd’]LLawé’ﬂg’ml,%wiz%’ﬂﬁlﬁmﬁu
Medial Open Wedge High Tibial Osteotomy (MOWHTO) F9a11150U UL UL UTDIVIRATEIBLTIIN
Medial Compartment lU83 Lateral Compartment dswaliussnanigludsnazniseniauanas [4-6]
Aawdsiu lawn dnwaedUie (Age, BMI, OA Severity) uazUaduni1sunsina (Wedge Opening) 8n5nasie
radnsudwngn Taen1sud Alignment Auugauduiusidauintunadnsmnendiinuas$ed saudensauu
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tayarUqe
974 et BMI T3p321 OA Grade NAAWSNAINAA
« Clinical: JOA, ROM
» Radiological: FTA, WBL, PTS, CD Index, Bone

Healing: Bone Union

Uayan13HAn
* MOWHTO with TomoFix
» Wedge Opening

» Complications

AN 1 NIDULUIANINY

528Uty

nMs3sendailiiunsinundeundndaings (Retrospective Analytical Study) laglddayaain
nﬁmLﬁauLLazmwms%nﬁma@ﬂwﬁlé’%’umwcﬁﬁm Medial Open Wedge High Tibial Osteotomy
(MOWHTO) $aaffunsTdusiumu TomoFix Tsanenunagumsiunsgaudng Savinyams

Useynsuaznguagng

Usgwns fe fuhelsaderindousdulu (Medial Compartment Knee Osteoarthritis) #lé3uns
$nnFIEnTHEn MOWHTO with TomoFix o T5ame1unayamsiunsenudng

naueens fe fUaedldsunsriidalutiafiounnsiay w.e. 2558 fufeusuen n.a. 2568 lng
dndenanannausififvun il

wnaugidan (Inclusion Criteria)

fUrelsadaiindensulu (Medial Compartment Knee Osteoarthritis) fil#3un1s3nwdenns
KA MOWHTO with TomoFix Tssnenutagumsiunsgaudni aldsunisiifaluriadounnsiau w.e.
2558 falfiauduim w.A. 2568

nauAAneen (Exclusion Criteria)

1. fthefildsumsidaudauaslianunsadinganls wu ldundunsarenmsed lisnsumsaenm
Sednudn viseliundeaueinsmumvuatnning
 {iheiifivsz YaRndeludewn (Septic Arthritis)
- toyanyssidouldasuiiudmiumsiinsey
ey IRldsunmssidadornmnney
fthelsafienvazdsuarensegndnd 1wy 141 Osteoporosis
\nsesilenld3de
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winsdlefldlunisidendad e uuuiiufindeyaditas (Case Record Form: CRF) Miffidewmuniu
Wisldfsteyaanvsuifouaznmaiesed Usznause 6 dau ldun

a1 1 Baseline Characteristics of Patients L& we 918 fivtlinanie (BMI) Fradildunsgn
15AUsA61 wag Radiographic OA Grade

dufl 2 Clinical Outcomes M 2.1 AvuuuUszdiudomwInuna JOA (Japanese Orthopaedic
Association Score) 1101398984080 (Flexion Angle) kazyun15imdunveetaldn (Extension Angle) 2.2
NN991191U90970197 (Knee Function)

dudl 3 Radiologic Outcomes Lan 13 Femoro-Tibial (Femoro-Tibial Angle: FTA), fi1un14
wurutvn (Weight-Bearing Line: WBL), 33 Posterior Tibial Slope (Posterior Tibial Slope: PTS) uag
Al Caton-Deschamps (Caton-Deschamps Index: CD Index)
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d’suﬁ 4 Bone Union Status (Union, Delayed Union, Non-Union)

daudl 5 Complications LA Superficial Infection, Lateral Hinge Fracture (Takeuchi Type 1),
Deep Vein Thrombosis, Lateral Hinge Fracture (Takeuchi Type 3) wag Deep Infection / Septic Joint

dud 6 Follow-Up Data (Wedge Opening W& Follow-Up Period)

N15A3ITFRUAIANILATETD

wuutuiindeyaldfunisnsvasuanuasadudemlnedvsanand $1uau 3 viiu Tdud unnd
filevgsudasnssunsegn floamgiunnside uagneviaiminguaunsnetuIadasnssy
nszgn Tngnieudenisussdiuldfinisusuguuutuiinteyaneuiluléass sl wuuduiindeyatiadvd
Anumsadaienviniu 0.96 anduldunaiesiioluvssiuanudeiuseninsfussifiu (nter-Rater
Reliability) iAiAiu 1.00

Asiiusausndoya

nsfnuiiunafusunadeyadeundinnszuvasaumaaslsameuia (HosxP) Faufy
nMsnumunssdsuitae Tassusndeyavesiuaelufidniunisinu Tsmeuiagumsiunsgaudng
Tughadiouunsan wa. 2558 Sudeusuriau e, 2568 Toyariamngniufinaslusuutufindoyadae
Tnglifimstuiindeyadiuyanafiannsaszysafaels 1wu Jo-uruana HN fieg maneiauinsdmi 3o
Foyaszusamudu  veil §Aeldldsamiasumudoyadineusar e osnwaruduuasamiududiudh
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N1961A" Medial Open Wedge High Tibial Osteotomny (MOWHTO) atiiunisiaefindasunng
paslsland aelauinsgruiednu Iagldinaia Uniplanar Osteotomy snuunaridaauluvesnsegn
winudsdudiu msdansegnvitusandd Tibial Tuberosity Tnsnsan I Cortical Bone fu Lateral ilold
Ju Lateral Hinge

Auneves Hinge gnitvuauIiaUseau 5 Safiuns (mm) auluves Proximal Tibiofibular
Joint wagyinsidatas Osteotomny Maldinisaueuse Fluoroscopy Wleliilsuinnuvesimanza
Ingsjali Mechanical Axis H1uuSLIad Fujisawa Point \ietlosiunisiAin Lateral Hinge Fracture #finns
PuRuNslintesnsegn Tnsasnduasysaiuas Cortical Bone ¢y Lateral waznanidssnisidndamin
uly

aa

lupsalniidendnvesnsegnuin (> 13 dadiuns) leia1sanld Bone Graft #38 Bone Substitute
WlelaSueusiunsuazduaINSALIBINTEYN

nsBansensegnandunislagld TomoFix Locking Plate Fa1¥uusiunuviia Locking Plate 713
Auudeusiguazesnuuuianizdmiy MOWHTO Tneiigatdulunislvainusunadeyu (Angular
Stability) anunsaasanindeadavesnszgauazinui Alignment Alssunsudlvlsogrefiuszansam
anAuABwean1sgnyLds Correction wazidosonisaniuvesnsegn uendniseaeliamnsaiy
nsastuiinlfudodioutu Fixation wuuiiy dewalildnadndmenainuazmedsdin (4,5

nsAATIEdaYa

1. Jinneideyaiuguvesiinelsadorndenslufildsunssnudenisiidn MOWHTO with
TomoFix & T3anguragunsiunsgaudni lnsldadfdanssann ldun S1uiu fosay Aadsuas
drudsavwnnsgiu iesduredeyaiiugiuresitas dnuvusvnendinuasdeyaniaed

2. 113WTUTIEUNATNENBULATNEINTITHIARA 19U AzLUY JOA JUNTSIBLAndsnvesdalen
sfefuusesed 19adf Paired t-Test nefvunseiuiluddavmieadaf p < 0.05
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Aoun13A1es Ladnsnsasaeunisnszanedivesteyalagld Shapiro-Wilk Test Fawunzauiiv
nauegRIivwIadin NMIMAgeuUTINgIIENINTEANBRUUUNG (p > 0.05)

38555139
n1sfnwdlasunisiiansauageudfainanenssunisasesssunideluuyvdvedlsmeiuia
YUNTUNTOAUANG SUTBUAUN 026/2569 59alATINT CPH-EC-031/2569

Ha3Y

Foyavhly

@ﬂwﬁié’%’umimﬁm Medial Open Wedge High Tibial Osteotomy (MOWHTO) 9112 31 519
(31 197) dadlngiidumands 28 19 (Fovaz 90.3) ey 3 518 (Fowaz 9.7) 01gLady 57.4 (SD 6.9)
Tnegfthesevas 61.3 flengiiosnin 60 U Anadssvidinanewindy 26.8 (SD 3.4) ke/m? wazaanlvgiianiy
thdnifuvdodau (Gosag 87.1) dunsnsrindanuitderindne 16 191 (Fosar 51.6) wagdeiiivn
15 191 (Fogay 48.4) JUredwlngilsasiu (Fevay 77.4) Wnenunizluiuludonas 22 18 (Seway 71.0)
anudulafings 18 318 ($ovaz 58.1) uazlsauvanu 4 519 (Fowag 12.9) Wil fuasunseiilsaiow
wnndmiilsa wazmsUsziiuanuguuswedlsateididenainamanesd linuguaelusedu Grade 1
wae 2 lngdrulvgjeglusedu Grade 4 91uau 17 101 (Foway 54.8) 589A9U1AB Grade 3 91U 14 191
(Soway 45.2) fann519 1
M1979 1 Baseline Characteristics of Patients (n = 31 Knees)

Characteristics n (%)
Sex

Female 28 (90.3)

Male 3(9.7)
Age

Group (Years)

<60 19 (61.3)
>60 12 (38.7)

Mean (SD) 57.4(6.9)

Range 40-68
Body Mass Index (kg/m?2)

Normal (18.5-22.9) 4(12.9)

Overweight / Obese (>23) 27 (87.1)

Mean (SD) 26.8 (3.4)
Operated Side

Left Knee 16 (51.6)

Right Knee 15 (48.4)
Comorbidities*

None 7(22.6)

Diabetes Mellitus (DM) 4(12.9)

Hypertension (HT) 18 (58.1)

Dyslipidemia (DLP) 22 (71.0)
Radiographic OA Grade

1-2 0

3 14 (45.2)

4 17 (54.8)

M = Mean, SD = Standard Deviation, *Patients may have more than one comorbidity.
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@

NaNsUSEUTBURuwaL ISR A WUt RedwEeRatnnendinsidartuegaiited iy
lnpAzIUU Japanese Orthopaedic Association (JOA) WiuTuann 57.1 (SD 5.9) eundn 1 98.1 (SD
3.6) ¥aaH1AR (p < 0.001) LL@BHNﬂWiQ@%@Q‘ﬁaL‘dﬂLﬁN%ﬂ%ﬂﬂ 1229 (SD 4.6) 93/ 11 150.0 (SD 8.6) 947
ogailfadAyn19ada (p < 0.001) vauzfyunisndenvesdelinudsunuasain -2.4 (SD 3.6) e
W -1.3 (SD 2.2) aeen Inglinuanuuanaseensiieddynisada (p = 0.051) fawanslunisns 2
719149 2 Comparison of Clinical Outcomes Before and After Surgery

e

. Preoperative Postoperative
Variables B
M SD M SD
JOA Score 57.1 59 98.1 3.6 < 0.001
Flexion Angle (Deg) 122.9 4.6 150.0 8.6 < 0.001
Extension Angle (Deg) -2.4 3.6 -1.3 2.2 0.051

M = Mean, SD = Standard Deviation

N15U58LAIUN1 90T INENAINSHAGAR NN T JOA Score WuIHURET LA 31 127
(Seway 100.0) agluseiuf (Good) waglinugUaelusediu Fair 3o Poor Asuandluniang 3
1319 3 Postoperative Knee Function According to JOA Score

Knee Function n (%)

Good (85-100) 31 (100.0)
Fair (70-84) 0(0.0)
Poor (<70) 0 (0.0

nsSBuLBUnaa NSNS Enounaznd NG wanerndnesn1ededinisdsunas
peadidoddynendinisinde Tnern Femoro-Tibial Angle (FTA) anasain 181.1 (SD 5.1) aaen 1Ju 169.9
(SD 3.8) 84711 (p < 0.001) A1 Weight-Bearing Line (WBL) Wasuuwlasan -0.1 (SD 9.2) % 18u 33.1
(SD 24.8) % (p < 0.001) A Posterior Tibial Slope (PTS) iisdua N 5.4 (SD 2.6) 81 18w 7.9 (SD 2.9)
99f1 (p < 0.001) VeuziiAn Caton-Deschamps Index (CD Index) Liix@1a1n 1.1 (SD 0.2) {¥u 1.4 (SD 0.3)
(p < 0.001) Aauandlumss 4
#1979 4 Radiologic Outcomes Before and After MOWHTO

Preoperative Postoperative
Variables B
M SD M SD
FTA (Deg) 181.1 5.1 169.9 3.8 < 0.001
WBL (%) -0.1 9.2 33.1 24.8 < 0.001
PTS (Deg) 5.4 2.6 79 29 < 0.001
CD Index 1.1 0.2 14 0.3 < 0.001

M = Mean, SD = Standard Deviation

NadNSETUNTANILTaINTEANBVEINISHER WUl fUaeemuniinisasuesnszgnaysal
(Bone Union) 5oway 100 laglinunnag Delayed Union %38 Non-Union AaensseeiiaIn1sinn1una
AuanglumIsIe 5
719149 5 Bone Union After Medial Open Wedge High Tibial Osteotomy

Union 31 100
Delayed Union 0 0
Non-Union 0 0
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HAGWSATUNIIZUNINGOUNTINAINTITHIAA Medial Open Wedge High Tibial Osteotomy
(MOWHTO) Taglauiuniu TomoFix WUAIZUNINGOUNERAINITHIAA 91U 6 111 (Fovag 19.4) laun
Superficial Infection 2 518 (§98ay 6.5) Lateral Hinge Fracture %iln Takeuchi Type 1 97U2u 1 91
(§98az 3.2) Lateral Hinge Fracture ¥ila Takeuchi Type 3 §1uqu 1 518 (Seway 3.2) Deep Vein
Thrombosis 91uU 1 518 (588ag 3.2) Lay Deep Infection %30 Septic Joint 91uU 1 518 (5088y 3.2)
Lﬁ@ﬁi"]LLuﬂmfmmmquLLiq wuIndauluaidu Minor Complications lagwu Major Complication 1 51
(Sowaz 3.2) Aauanslumss 6
71914 6 Postoperative Complications After MOWHTO

Complication n %
Superficial Infection 2 6.5
Lateral Hinge Fracture (Takeuchi Type 1) 1 3.2
Deep Vein Thrombosis 1 3.2
Lateral Hinge Fracture (Takeuchi Type 3) 1 32
Deep Infection / Septic Joint 1 3.2

Total Complications 6 19.4

Major Complications 1 32

TOYARUNITHIFALALNITAANIUHA WU’jWﬁ’m’]iLﬂ@ﬁaﬂﬂiBQﬂLagﬁJ (Mean Wedge Opening)
Wiy 11 (SD 2) fiadiuns vauefiszeziannisiamunaiads (Mean Follow-Up Period) Winffu 4.2 (SD 1.6) U
Aalanslunsa 7
1319 7 Operative and Follow-Up Data

Operative Variable M SD
Wedge Opening (mm) 11 2
Follow-Up Period (Years) 4.2 1.6

M = Mean, SD = Standard Deviation

aAUsena

nsfnudifnguazasdifieUssfiunadwivnenadn nadninneded n1sauuresnszgn uay
ANMTUNINYOUYINITHIAA Medial Open Wedge High Tibial Osteotomy laglduuunis TomoFix Tu
fuheterindoudulu Tsmeruiagumsiunsgandnd daninuns Tngwanisdnymuingiedinadng
yanAtnuasneSednauotsitdndynsain SsaenndesiuingUszasdvinuesnsfing uazaenndes
funanFIdeduiinuiinisiida MOWHTO iumadenlunsinuiilinadwsneadiniuifanela
Iuﬁﬂ’;ssﬁavﬁimﬁ"auéﬁﬂu (Medial Compartment Knee Osteoarthritis) [4,5]

Mndnuwazvenguiegislumsdnui nuidnlugidunands flongladseglutasionansau
fageony uasdeduiinansegluinasiiwiniudesu Fadudnuueinuldvesluiasdomdensuly
uazdonndaafutoyameszuisingwedlsadeiidoslutiogiu [1,.2] wihithednilvajasdaduinane
Aoudngs winadwsvdimsindndsegluinasing deaenadestunisinuisenuinnisfndongtisuas
wiatlansedalunumdAysienadnsnisadinuinndiduiuianieiiesoenefen [10]

Tufrunadnsniendin nsdnwidnuitazuuy JOA waztraniaadoulmvestoitity
ataifedFyn19edi wanadslszavsuareanisnada MOWHTO Tunisaneinisuinuasiiunadnssu
mMsievestel FsdenndesunisAnuves Park wazanis finudifiedilé¥unisingda Medial Open-
Wedge HTO finadwdsnumsiauuaznisaniuveanszgniia [5] ludenaln MOWHTO faeaneussann
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Medial Compartment 11§ Lateral Compartment dsualian Medial Overload an Medial Meniscal
Extrusion wagdyieusulssanmaeluderinlivungausanisiniauvesdeiiuau [6,7]

N o o

nsAnwIdnuINA1 FTA anas uaza1 WBL wasuulaslunieinu Lateral ag1adldud1Agnieais

(% @

dxouiiani15a1e1seeenann Medial Compartment taognaumnyau adundnnisdrdgyveanisanda

o

a

MOWHTO [4,5] il enitldenauansrsainuiesnisne ifosainianisia inasin1suszidiu Alisnment
NIVNUNUNBUHTAR wazanwuzanzasUswiaze [4,11]

Tugunadnsneded msdnwinuinen Posterior Tibial Slope (PTS) WiinTunendanswinga 3
aonAdasiuTEunountfiseyi Open-Wedge HTO o1avhlsian PTS wutuldandasfalunisauam
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