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The Comparison of Minimally Invasive Plate Osteosynthesis and Intramedullary Nailing
in the Treatment of the Proximal and Distal Tibia Fracture

Joon Soon Kang, M.D., Seung Rim Park, M.D., Sang Rim Kim, M.D.*,
Yong Geun Park, M.D.*, Jae Ho Jung, M.D., Sung Wook Choi, M.D.*

Department of Orthopedic Surgery, Inha University College of Medicine, Incheon,
Jeju National University College of Medicine*, Jeju, Korea

Purpose: To compare the efficacy of the surgical treatment through the comparison of Minimally Invasive Plate Osteosynthesis
(MIPO) and Intramedullary (IM) nailing in the treatment of the tibial shaft fractures expended to metaphysis retrospectively.
Materials and Methods: Patients with proximal or distal third fracture of tibial shaft from May 2003 to Aug. 2006 were divided
into two groups depending on the surgical method. Group A consisted of 30 patients treated with IM nailing, Group B was
29 patients treated with MIPO. The clinical outcomes were evaluated retrospectively from the time for bone union and callus
formation confirmed by X-ray, functional score of knee or ankle joint, and complications including nonunion, malalignment and
infection.

Results: Bone union was seen radiologically at a mean of 17.4 weeks in group A, and 17.0 weeks in group B. In postoperative
complications, group A showed two nonunion, two delayed-union, six malalignment, and two wound infection while group B showed
only one delayed-union and one wound infection.
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Conclusion: There were no significant differences in the time for bony union and functional score between IM nailing and MIPO.
Conventional IM nailing with only interlocking technique showed higher incidence of malalignment and deformity than MIPO for
the treatment of the proximal or distal third fracture of the tibial shaft.

Key Words: Tibial shaft fracture, Minimally invasive plate osteosynthesis, Intramedullary nailing
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Table 1. Distribution of cases on the AO/OTA classification
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I 2AE V1o egler, Bee W 554
Aol AHA) g2 BRHER 29 3 49 AE AR =
q4E 7EoR St

Awo] it

AFL 48,824 (HY: 23~75A) o)L, Fit

FA 71k 22,070 (9] 12~s5070)ela, AdEe
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t} (Table 1).

4 F A ke A Y 2 Bk &4
T, Bkl A2 el ofal] AAsom AelA 2
A A 273U 5478 AdES Alds 32 19 (1)
< AleJska FHit 5.04 (1~17Y), BrolME 284 A
Ha AKF AYd I8 Wages A3ge g4 33
Gel)& Alefslar Hit 7.2 2~19Y)°l AlFstct. AT

®

oA Cannulated Tibial Nail (Synthes®, USA) 17¢j¢}

AO/OTA

. . Al A2 A3 B1 B2 B3 Cl C2 C3 Total
classification
Group A (IM nail*) 12 5 1 3 6 1 0 2 0 30
Group B (MIPOT) 7 5 1 1 2 3 3 3 4 29

*IM nail: Intramedullary nail, T™MIPO: Minimally invasive plate osteosynthesis.
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M/DN Tibial Nail (Zimmer®™, USA) 13¢leld] AMg3hgle, & & S&3ke] 9% 2 24 A= A2 3908 the 7}
BrolMe H#lollA Locking compression plate (LCP)  Zhe] FHo| o 37 oo yilor 1AsTH
(Synthes®, USA)E AMESQIch HIZ ZAE AT 22 AR =2 gy ZAER A raly Hue
o, BrolA 17¢]elld SHEtE S5 AAS ATl A=A gskout i F571

sqll, BwolAl 126993, rush ping o]ggh g2 Awol] WA HHsh @% g g -, =
Al 3ol BarollA 2019031, ZHZE YAtago] AtollA] 16 FHo] opd Zfele UARRe 1AL wHd 5453 1
Aot AT 139], B 3ddMe 8 AAE A Xk AE (Brldge—platmg technique)©] OP/‘ LCPY] vIFY &
oh Aol F5 S5 AYET AR B 2 ol8ste] 29 = NHet 99 =- ool AEH<

a7e ol ool Ustel F7hHel BAR UL G AY R Al T B3] S4mon PAXNA

o) 2 A e Arelshart wzd wel 2Ane AYS wE I (Hybrid-plating
technique), 52 A4S FAlsHY 4 ARS 57
2. &5 Y Aoz aAstelrt.

ulE 24 s, 2dwel Al <l AR (ibio-
AT FEe FHE: wE= Aanpz 5 ol9oi Al fibular syndesmosis) oA 5 cm ool Y= LR
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A A AETS s3dE A dE (semicextended posi-  2FE AP, = F 3~6FRH S Fop Bx
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A WEMEE W Adsin, 9995 4 249
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o, BRI YL Felstglon], Tl Bal G T U9 4 o /1B Foel 5% F P95,
srol BRSE Aol HAel B4 4Y%, B8 @ds B5 U ¢F WaE Zaglen, Tldew A
B I3 AL PR AR kR AN BRT A1

BEA £ HF mE AU F el A Helsku 2asdAs BHel Yu Fol TR, 54 2
quglon s A4 Rl A0S £F Te A9 AR 3w PHBel nAE o

= 9% Witk 7154 A%
flol AdalaL A AAE olgdtel AAL FRE A = 2HE AR AF AR Fde A§ Modified
& F e APtk A= 2le) Bopi Eolxl  Rasmussen’s system” o8BI, A9lE AN AZ

A

AEe| oo} AES gy 4 B2 uwd a7 FAoAE Molanderd) Olerude] 3 M52
A A T RS o18 joy sick 14 olGstel T AL Bt el . warl glol HAF 4 9
Ag gusglon, ¥sH HAL fASEA GAHo  on wAsHow dAug kgl BH RAE AL
2 N EE AR AR oladtel AnHow wAsYl W BAYCE WAL e ¥R 1 WL 5
G 8] e 29SSl o 2~3 ame] HEAAT  © oPd, APY DS 10% ol UHE 2 am o9l
@ 7 BUS g vl P B4RS AndoE AR W ARTeR BE
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4 nit e A FH-o] 14 e oJuy AAE o83}
o I A5 F Ha AFH A9y 5% 14ES

Bt FEAEE ATOlA 97758 (45~290%), BwrollAl  AldERaL, A BAl dRRA dSe]

124,443 (0~2408)0181TF. AT Bl 26, A o} AR AA glo] BEH A2

Fgol 2elolgla, OB Al elolx] A FYAIE  BAY ARz FGF] ATAN 10,
7 5459

B 10550 2/ 7]@ Bt 174501 Bzl Holen BEH Age R

t}  Modified Ras-

AE BRel] 0o, AAFEe] 10103, o]& ALSt o] mussen's systemoll o3t EHHL Fd TeH Hye F
oA 7t FAAE HF 1085790 5% J)Re ¥ T BT vud 4sd AxE d9on], Molanderd}

T 17.070I0t} (Table 2)., & § PHFO2E= EFF A Olerude] W o3t Z#49 71534
T 20|, AR AT 20, BF 1o, BARE AT 402 BT 453 A= A9t} (Table 4).
UERITH (Table 3). F8%<] 25 5% Rk o] Ul

9 1de FEAT, 4= Aol A 1de & i &t
Z—lT swo] o] Hlal AFHslEgS Al of

A5 5 2oy

F 1452 Agsigon, 105 ouhAd 149k 2 em @& ez hzsie] 7hadel ABoz A AL 5
101]— ATty S AR o] et © HAH s wRor Y ool Jhsska, W

AT Gustilo®] E774F b3l sjgal= 7k
| 1o JooH JIAGAE o]dste] FFHE A5 D

2,
o

=2 T
Zrgh) 2EA AYLs Al =Wk JH= o) Table 4. Comparison of IM nail and MIPO on the functional score
FHEE Ak BEANE Gustlod] EFA Mol 3l Group A Group B
(IM nail*) (MIPO ")
Rasmussen score (cases)
Excellent 3 5
Table 2. Comparison of IM nail and MIPO on the clinical Good 3 3
outcome Faior 1 1
Group A Group B Poor 0 0
(IM nail*) (MIPOT) Olerud and molander
ankle score (cases)
Operation time (minutes) 97.75 124.44 Excellent 13 12
Callus formation on X-ray (weeks) 10.5 10.8 Good 7 7
Mean union period (weeks) 17.4 17.0 Faior 2 1
Nonunion/Malunion (case) 6 0 Poor 1 0

*IM nail: Intramedullary nail, TMIPO: Minimally invasive plate IM nail: Intramedullary nail, ™MIPO: Minimally invasive plate

osteosynthesis. osteosynthesis.

Table 3. The data of complication cases

Fibular fracture

No Age/Sex Location/Distance* AO class Group Complication
Y/N location Fixation

1 33/M Proximal/12 cm B2 A Y Proximal Nonunion

2 69'M Proximal/10 cm B2 A N : : Nonunion

3 41/M Distal/5 cm Cl B Y Distal Rush pin  Delayed union

4 43/M Distal/6 cm A2 A Y Proximal Delayed union

5 52/M Distal/6 cm A2 A Y Mid 1/3 Delayed union

6 S56/F Proximal/9 cm C2 A Y Mid 1/3 14° anteriorgulation

7 50/M Proximal/12 cm B2 A Y Mid 1/3 5° valgus angulation

8 67/M Distal/10 cm Bl A Y Distal Rush pin  10° valgus angulation

9 85/M Proximal/9 cm B2 A Y Mid 1/3 2 cm shortening

*Distance: Distance between the adjacent joint (a knee joint or a ankle joint) line and the main fracture line (cm).
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Fig. 1. (A) A 33 year-old man with a proximal tibial fracture was treated with intramedullary nailing. Postoperative AP and
lateral radiographs at 6 months showed a nonunion of the fracture and valgus malalignment. The nonunion site was plated
using traditional technique which involves dynamic compression plate and autogenous bone grafting.
(B) A 69 year-old man with a proximal tibial fracture was treated with intramedullary nailing. Postoperative AP and lateral
radiographs at 12 months showed a nonunion of the fracture and valgus malalignment. The proximal tibial nonunion was
treated with more thick intramedullary nailing and lateral unicortical plate in the state of limited open reduction.
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A Al FHEE IS 5 YTt (Fig. 2. Ald % Ftu FEAY YA TE Fure] sgE e B
274 4 2 A S Hole AFE 9 oM I, vF FH9 ¥y 2 Anzde &4T Mg e
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A2 AHd FEB Wugdes § PP B4 drzd a2 34 diste] 49 143 497 Bk B
ZAzo] BAEgol HEA A8 sAFACH, &7 A 27| FEARM] O 29E9on, AR e 7
Aol FHYS e T O gHEe W et Fo] Z2go] w} FEAltte] B BEAZ 5 9t
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o rush ping o[&3AY (5e) B WA TAS Al YRRE 29 FERE 29 AT FAAA 30, 9
Aatoict, LA 160l HIE A91RelM A 10 em o] ¢ EXHIRE X937 AS7} 1eo|dtt. 4ol F 20]ellA]
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AR 1o, AAFH 192 353 1ge] vlete] = AepAA 14xe] AuiFo g ofstEda, YA 1=
HER depdeh Rush ping SAE6] gae ngdel AT w29 mE A9 E2EeRE bk

¢

SRt F4w] U 9% RS BuaA R Bade] B3, b mope] FHe| YA w4 At
Aow 7 Ne BYEAG A FFAS ol8F Az A TERY

B drelM ZEFE2 ATl vigte] B o B o Wf

Fig. 2. (A) Preoperative AP and lateral radiographs of the left ankle of a 50 year-old woman showed a distal tibial fracture
(AO type 42, B2.2) with an associated fibular fracture. Postoperative AP and lateral radiographs at 22 weeks showed evidence
of healing. The fibula was plated using traditional plating techniques in advance of an indirect reduction of the distal tibial
fracture. The distal tibia was plated using minimally invasive technique.

(B) Preoperative AP and lateral radiographs of the right tibia of a 51 year-old woman showed a proximal tibial fracture after
a traffic accident. Postoperative AP and lateral radiographs at 40 weeks showed a union of the fracture with good alignment
after percutaneous plating with MIPO technique.
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