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Expert tibial nail for open distal tibial fractures
WANG Hong-xing, DU Yun-feng, ZHAO Dong-hua, et al
Department of Orthopaedics and Trauma, Central Hospital of Jiaozuo
Coal Industry Group, Jiaozuo, Henan 454000, China

Abstract : Objective To evaluate the safety and efficacy of expert type intramedullary nail (expert tibial nail, ETN) in
the treatment of open distal tibial fracture. Methods Total 22 cases of open distal tibial fractures in our hospital between
March, 2013 and September, 2014 were enrolled into this study. There were 14 males and 8 females, with a mean age of
40.4 (from 22 -56) years old, including 10 Gustilo type | , 8 type Il and 4 type I A. All patients were debrided and
close reducted and fixed with ETN in the emergency treatment. The duration of surgery, blooding volume, time for clini-
cal heal of the wound and fracture, and incidence of complications were analyzed. All patients were followed up by peri-
odic X-ray examination. Functional outcomes were evaluated according to the Johner-Wruhs standard one year after sur-
gery. Results All 22 patients were followed up for 9 — 24 months (average 16.4 months). The mean time of surgery
was 75 mins (55 — 110 mins). The intraoperative bleeding volume was 65ml (40 — 100 ml). Superficial infection oc-
curred in 2 cases with Gustilo type Il and healed by dressing. Two cases of type Il A fractures were necrotic and covered
with skin flap, with deep infection in 1 case. The fractures healed 4.8 months (from 3.5 —13.6 months) after surgery,
Anatomical or functional reduction were achieved and maintained in all cases. Two fractures of delayed union healed by
dynamization through removing the proximal locking nail. The nonunion of bone occurred in 1 case, which healed by re-
placing the larger diameter nail and bone graft. No nail breakage, malunion or limb shorting occurred. By Johner-Wruhs
criteria, the final outcomes were excellent in 12 cases, good in 7 cases and fair in three. The good rate was 86.4% .
Conclusion Expert Tibial Nail has the advantages of minimally invasive trauma, stronger fixation, better functional re-
covery for the treatment of open distal tibial fractures. It is safe and effective in the treatment of Gustilo type [ , Il frac-
tures with low incidence of complications. But it is less effective for type Il A fractures with serious tissue injury.

Key words: Open distal tibial fractures; Expert tibial nail; Internal fixation

JE a2y 173 RIEALT BT, TP & rici
B 5 D AL, i ] L A R i a3t 32
WAL SRR R G, LI B I 7 & I
B AR B R A5, SR AR s AN R YRI5 5 5]
ARG B IR BT AN A B R A SRR A

BEE£ME LA RHE TR H (160420802089 )
BEEE LIRS, E-mail ; ahbyfywzj@ 163. com

JRBEF 2013 4F 3 H—2014 4F 9 H 1 i & MR
BREPET R TN 7)) 36T I B T BOF RO
U T B IR T
| ARSI
LU RTOR SRR A B 2013
43 F1—2014 4E 9 7 ST ENT 57 IR F BOIF b
BT 22 ], JLR B 14 0], 40bE 8 ), TR RIS 40. 4



- 1808 - PR E

2018 4F 11 H45 16 %5 11 #] Chinese Journal of General Practice, November 2018, Vol. 16, No. 11

% (22 ~56 %) ,Gustilo 7074 . [ 7410 ], 11 5 8 f3i], I
A T4, PARRHE: DFER > 18 ¥ B H; QBT E
FARBIE] <12 h; @FAEALB M 1/3 TFrEE 4 OF
W RIS ) , AT A B 3 B 3 s RETT TR 5E
B HEBRARE : A ERTEHARAZTAE;Q
A A i P A 5 () /0N R 1 A 2
Hi0i# ; @Gustilo A BILL EIFCE . AEFEMN
AFRHER 22 41 (g Bl 290 B AR08 A v sk B ) i
TBOVHE A P 22T A ETN 2, 551k 14
1, Lok 8 Bl AR 22 ~ 56 %7, P19 40.4 %, Hp)E
DR 523l R s 11 ), i AR B A 7 A1, A 4 49
Gustilo 7074 . 1 %410 f3if, 1 5 8 f3i], A %24 5], 47
AO 731 A RIS {5, BT O f5i],C 1Y S ], & IRk
AT 2 Bl WL BEAC TR DL, BT A R 1Y

I A
1.2 #F7E
12,1 JFf A B ARG 10 45T 8 BN 55 , it

R, TR AR L. N TP A: &= Ty &L, 6 ~
12 hN 22—t el g ) ETN NE &, Gustilo T |
I ASE4fr, MR T Q5 — P & 00 0, B8 B 5 4%
Gustilo M A BURAE Jm 4R L0 2L 7k 0y Fabiig 25 5 —
WSS BB MRS I, BUas & RS S (VSD)
Al e,

1.2.2 PRI SR FHNEREIG 5 R B, BB M, 4
I EREURG Y SRS IRE R U N RDAA ¥ 1 o1 28
GICA MR B H BT EREERR X B 8 em 2N,
S AU U TS A7, 7 - 22 i 4 - A ]
EMEEBES T HUGELT eI B A O
FETTAR40 BB 4T I i B2 AR 2R, 24 1 Sl i) S e 5 %
Br, BN ARG AL 2 B b B R A, I = AMAIE S8R
WO Ha s Ja lhy,  E BR RS AR B S L IS A Y R
IO ARy 4 em, WREIE NN 2% € 2T 11, A4
BRI ST T8 o 7 i A e S, I A
416 ETN 4T (Gustilo T | 1129446, WA BUAY HE) ,
FROGEMERIA EETIRE LB B0, 2 EE 5
s e AN UL IC , A6 B AL B A I , AT 07 BELRS 5T AR
TUAIE, BIEA RIS, mimdiE 20 3 #uRET,
B E B ITIRI 8 Y 1] 32 5T 45 3 Wi () fin s, 3
AT 2 MURET A R , R UGE A B T B AL
0K FET BETALE , JORR G et 0 B2 AT A,
fFL, FAREH,

1.3 ReEa® AREEBBGESHEE. X T Gustilo
I AT, 24 h Y I A: R B ik e, RIS 5 2
RGN HATEBROCTY S L fiki 2l s i MLA B4, B2k
ZHH3 ~5 dY RGN A TR E 2 1R,
BRAL TSz AL, LA 5K Jy o 0. 9% FAL SN

W PR TE SRR VR T IR A 1 8], 45 1 TR o 4L i
JERBRE S, EiA VSD B Y, 2B 5 MK e 1 11
OUATHE B B H 4, SRR N, 75 750 81 VSD

o, LB TR DA B B R T . RS RIE S AR
A1 N IBILA SR W2 8B , 5B A0 B IS AT IR BR G Y T
SR 1 0 @A PRBR A2 4R 5 £ 45 T R H6 40 1 G
g, e MR A X6 R, R A B T AU 1 DU E 5E A T
N [A],
2 5 R

ARY 22 Pl E AT 2L W BN E E AR , Gustilo |
RGO T A G2 B AU 1 & AR vk e il , i
AfEMmA. 1 4] Gustilo IMA RIZEEERGE 1 M@
&1 Bz VSD Bt i o 2 W) SR AL B4 50K,
T RARAL A, Horp L B BRI . A R R
JEREDT 9 ~24 A H P 16.4 A H o BT ELG IR
3.5~13.6 M AP 4.8 ), K sEiR @G 2 il
(I VIMA B 1 ), 223 ) Ak CIBCHS 30 o 2 BOBieT )
BUR GG s A 1 BICITA BY) 28 B JF 4 K
HAEMNE EEG. A BE e 5 stk
D7, XX R . ARG 1 A4F K3 Johner-Wruhs 743
Pt D012 1], B 7 ], 0] 3 ) O R 32K 86.4% , L3k
Lo SRS WL 1,
x1 HIMAITERCR(HI)

e e —— G‘Hlﬁj@ e (%)
IR 12 9 3 0 54.6
&S 7 1 4 2 31.8
nJ 3 0 1 2 13.6

D) aE
. K 1A 1B
ARFFEMAL X S h; B 1C 1D 2% R GRE A FT 18 2 AR5 IE AL X
Jeh s B TE SRS H B S A SN LI

B AREISEE I X e &g sh i
3 it
3.1 fHox®w RETFERESFALHETEITN
37.8% , [N JH AR AL 4R AR 3, JLIC LA B, A A T
PERHTAR AR A B T3 L B PR S ) v
SRR AL GIIRBE (BB | A g A E O AT, HA



th i R B

2018 4 11 A %516 %5 11 #] Chinese Journal of General Practice ,November 2018, Vol. 16, No. 11

- 1809 -

R I IR MERE L RIS BT
TFRCPE B I B At v 2 i AR IR ) R AR AT B IR
B e TR A A AR R TR
(9 3005 | T R e 1 5 — TR 1 I
VB TR A S ] 2 2 R A5 S T T R R A X
BOHAS ARG, S, L E SR
A #4510, K2y e RE 4 R 40, B 838 iz, JA)
B8 A R L, A IR R L AR T o 2B IR 52 4
AL, PEAR A SRR AS ™ T BRI I AR LT
— ISR TR sk S A, RIS T 0. 9% AL
RHEVE S 2 1), A7 30HE S AL e S SR AL TR L
FERI 2R, [R]F mlKE SR AT (975 B 5 1t R i/
ST o T JR ¥ 2 2k A5 L 5K T R Y Y T 2 ]
VSD i, SO DA T B e B e i . A2
KW, MR B LA, Rk 8 A &5,
HREE TF 0 11 7 BTV iy, R A XU o i i, -5 SRk
SR T Gustilo 1A 547, SR
Xt Ry LI S B A IR/ NGRS T Ik, IR AR R
72 , i R R 4B SR e FHEC BE N [ 2
3.2 AEE®AE SNEE SRR AT,
T PREE /D R ARAE S B SN BR , AN AT %K
AR R Hrim e , (05 1 B TE G B I A
W JE2 5 SR 0T A , D SR R R R e T
TEAERA B SRVE AR E T B I B 40 e P4 o o, 1
TR LB ) S 20 G Jostl ) 4F " B K
W, B8 BT 5 A1 T A L, 1 3 5 I 1) B, RS
INREH LT, H AE A R A AR, AR R B R iF
0L NN B E . BRI IE R N BUE Pl 2k
TRBEPYET R RE AR, H— W s R 2
MIPPO ( minimally invasive percutaneous plate osteosyn-
thesis ) $EAR S BETHE A AR H B, 61 05 W1 2 i), S gt
B REAA %I KA B TR H Avilucea FR 45"
WEFEIN g, 3 TIPS B-E 3, VDTS2 A0 [ 2 A
TRENATIE , B3 @R BT m, BRI T %
TEM A3 A SCHRT ™ 4R, B P BT 2 AR T IR
HITHIbREZ — (B GERE N AT i Tt LA BRI, XE
VA 2 3 18 BIA 25T SE T 52 , N T SR 0 s e A
o MERBFENET (ETN) BB, 57K 7 P 8
R I I, F 8 i BT LI AR S A S mm, B &R T I 4
LY, ARAF IR B EACRE AT, SRt I A BE A A
FERCHATRE o ETN St = 4Ese 85 i1, nf 2 i
A4 BURET, SR Bt B Ar A9 A= 4 1 2 PR RE 1 i B 3 i A
FasE Tk, A B T 4R RIS B B0 14, b g, xS
Chan DS 2SI BT 45 RARSE .

A 22 P T I 2 ETN 3877 5
P TR PR AR B s RE AL A, EAT AR E M R

b, JOWTET R A AR A6 S5 O A, 2 AR A

wREZIIME RS, PIAEE 2 EIREENETS

G PR I E JC I T 5 R O PR B o3 AT, 22

BB TR RIS 8, R I RERI R R A3 1 2%

Fo AREBEARIG RN R FR L F] 86.4% , 45 R AL

Wk R AR I

3.3 #RAFARA Kiuppa CG 5 FIBEN §TI6ST

BT A — &S R 66. 7% , M A 1

BHYr o 87.5% N IHATEHAn 1 R i e A i

BT A AR HEZE N, ARHBIRE ], #1F

2, I R B L B R IR N BT B R

AL TRE SRR A G R, X 30wk HGE AT, R

AU EH hAs W I F ] S B 2 A HOAR

A R i BRI e AE C B T & = AT

Flf 2R , O A A BB AT A G B R S S A A

T , DD Xk SRy 2 R DR PR B A 9 2 TR I

] o BERT BT, I VR R B T T A S B

PETHAR TG, JFctE B ity dem " s,

X BT S PTGy, 9§85 AR Y BERE N T 1)

TWIBE . A P E R AR 2 PR, X T Gustilo

IRV 46 DL S A B R BE N AT, 10 1A

BB i T RS ™, I 2 A AR , R

OB AT ALt AR I g B LA I S 1) XL

WA EY BEE ST
BZ LN ETN 8553 815 AR 2267 IR E T

Bt 4, % F Gustilo T | I BB 22 4 5%, B

AR/ T E AR D REWR ST PRAF D, 1 PRACR R

G s A RYTF 8082 , IR B A 4 1 | il as it 43 7™

B, REHRIERZ , A k2217 ENT NI E. [H

I, ANV 22, Tt — 2P KA 4

TENIE.

5% 3k

[1] Mundi R,Chaudhry H,Niroopan G, et al. Open Tibial Fractures: Up-
dated Guidelines for Management[ J]. JBJS Rev,2015,3(2) :el.

[2] Mahmood A,Kumar G. Review of the treatment of distal tibia metaphy-
seal fractures;plating versus intramedullary nailing; A systematic re-
view of recent evidence[ J]. Foot Ankle Surg,2014,20(2) :151.

[3] Hull PD,Johnson SC,Stephen DJ, et al. Delayed debridement of severe
open fractures is associated with a higher rate of deep infection[ J].
Bone Joint J,2014,96-B(3) :379-384.

[4] Weber D, Dulai SK, Bergman J, et al. Time to initial operative treat-
ment following open fracture does not impact development of deep in-
fection ; a prospective cohort study of 736 subjects[ J]. J Orthop Trau-
ma,2014,28(11) :613-619.

[5] S.Terry Canale,James H. Beaty. I /REFIFARFEIM]. £ 4, 7%
12 . Jbnt: NRZEEE H bk ,2013 :2382.

[6] Rodriguez L, Jung HS, Goulet JA, et al. Evidence-based protocol for

prophylactic antibiotics in open fractures; Improved antibiotic stew-

ardship with no increase in infection rates[ J]. J Trauma Acute Care

Surg,2014,77(3) :400-408. (F#% 1900 W)



- 1900 - e ARLEEA2 2018 4F 11 H %5 16 %45 11 #]1  Chinese Journal of General Practice, November 2018, Vol. 16 ,No. 11
SR AR MG AE B IR T, J2 U4 P9 B A S FF 2 (70 SR iahpe e M. bt AR T/ AR EE, 2001 :322-325.
A KT SRS T A fy sl ity () RS PR AT R R LR A
JUIRPR, G PR PO IO B0 RO B BK /IR RK 1o mgaman. shimrstits s O (b4 7) (8. JU 3¢ oo B 25
WIBVE . VEGF 55 Py S i % A5 Aok J 25 DA % RHEE TR 2002383 ,388.

DR SRERE BB 00 TE 0 L S P B, I T e L K% I 3 Y [10] Eﬁ%,?ﬁﬁ,;ﬁf\%Efﬂ%w&ﬁﬂl%#i%fﬁ%i&%[J].

.. Y N [ B A B e /TR AR B 4%7,2017,36 (1) :82-86.

VEGF R Y33 i 1B 5K ¥, HLBER IR BT 111y e ascm. =M. 8 B e AT 1A R 2013,

VEGF frigeik it LFHAH ™ o IR L ARZ B 40 4.

L A AT AR 8T N ST T 47 g7, B (121 BT BB L. 0 S G PR 2 B A
[23] et : N s o T IR MEE [ ]]. HE BE2 2014 ,27(2) 14043,

SR RAEBR S SURIBI PRSI NSRAESEIN ) e i s, s £ LS G £ R

P REAS 105 G B 0 I R AR, WUAIR LVE VEGF /K T E ARG R RN 2 50 [ 1] 92 I R e 2017 .33

Vo gRBEE Y N IR 21T N RE S 4T Al 5 1A (2) :144-147.

HEH AL, (77 2 ALK VECE K (1) TV S 60 5]

YRS, s :/0-76.

YRR, FOWACLLAY R TX IR (157 bate JHLASE. DA HoP-0 BT B SBR[,
AWFTEAE R, B 5 I S R RE A 3 i e B AERR 27 5, 2015,21(3) 1370371

B S ALRE A TR A2 B I RN, B L Aqe [10) PR AR P2 RZ AR A A BT [0 ] S BT b o £ K

o N . #%,2016,16(79) :37-38.

M5 VEGE ACY SFREHe i B M0ALAs, JEnilk o, Eﬁﬂwiféﬁﬁ# RS 5 T LA 0T 25 4

I8 JE 2wl A ] VEGF 4 B 3R 3K, BHLWT 546 v AL SO 30 GRS 1], R Z4A8 ,2015,56 (1) 14447,

I L T R 6 7T B 0 8 e L L e P A (181 PSS 0PI DI, 55 WAoot T2 L 5 e

s LA B A AR DG IR PRk s [ ], A p 2 2 2% 3k

E‘Jﬂfmmﬁ?ﬂZ*o 2016,31(5) :1595-1599.

S 3k (191 gimesls, WRUSHR. T A AR IAYTY T8 PSR (L R 27 1 PRWL 4%

[1] Practice Committee of the American Society for Reproductive Medi- [J]. s P BE 225 ,2017 ,33(4) :356-358.
cine. Endometriosis and infertility: a committee opinion [ J]. Fertil [20] Jsz ), 963, Sebn K. (8 P R A 4 B I i 58 BOIR 5 3 g
Steril ,2012,98(3) :591-598. [J]. hEBEGAIE A ,2017,29(2) . 77-87.

(2] WRARME, sihs s, W BH. 75 P IR (500 v 7Y B2 B 2 F 9T o [21] Vb 223, mbeise, 55, 5 RS ALE B8 7E0L 5 S 6L
[J7]. Hp e B ST PR 2 2 75,2012, 18 (12) :1398-1401. PR P A N FFRBMBFRLI]. P EBE25,2015,10(7)

(3] Ay, RS 15 ST AR 1 7E L A BB R R ST S [ 1] 1032-1034.

A6 ,2010,19(6) 1465467, [22] e, KA INOS A VEGF 76T 7 14 LS (e #0238 [ ). w4t

[4] The American Fertility Society. Revised American Fertility Society B2#,2016,22(1) :79.

classification of endometriosis:1985[ J]. Fertil Steril, 1985,43 (3) [23] Hsisbk. RERCIRES JUGH BE YT X T PN B R (6 AR IV
351-352. M AR KT i -8 K Br S Th ey szm [J]. AR

[5] Adamson GD,Pasta DJ. Endometriosis fertility index;the new, valida- R EE L A 4% ,2016,25(35) :3915-3917.
ted endometriosis staging system[ J]. Fertil Steril,2010,94(5) :1609- [24] SRR IRAHIEIT T8 RS ALAE A I RBOR ML [T]. HIX
1615. E2f 2k 2017 ,15(11) :60-61.

(6] ‘R B2 [M].7 i Jbat: AR T dihiit 2008 :351. (AR FFR) Yo H #9:2018-02-12

(L% 1809 ) fixation[ J]. Eur J Trauma Emerg Surg,2016,42(1) ;101-106.

(7] VR A% ATBERE & Tt B 37 B 00 10 R I R #4510 [13] Héntzsch D,Schaser KD, Hofmann GO, et al. Evaluation of the Effec-
B XS [ 1], Hh AR syt 24 7 2015 ,25(14) :3286-3288. tiveness of the Angular Stable Locking System in Patients with Distal

[8] Pairon P, Ossendorf C,Kuhn S, et al. Intramedullary nailing after ex- Tibial Fractures Treated with Intramedullary Nailing: A Multicenter
ternal fixation of the femur and tibia: a review of advantages and limits Randomized Controlled Trial [ J]. J Bone Joint Surg Am,2014,96
[J7. Eur J Trauma Emerg Surg,2015,41(1) ;25-38. (22) :1889-1897.

[9] Jost J, Tiefenbsck TM, Hofbauer MW , et al. Distal tibial fractures; e- [14] Chan DS, Nayak AN, Blaisdell G, et al. Effect of Distal Interlocking
valuation of different fixation techniques [ J ]. Wiener klinische Screw Number and Position After Intramedullary Nailing of Distal
Wochenschrift,2017,129(5-6) :164-168. Tibial Fractures;: A Biomechanical Study Simulating Immediate

[10] Vallier, HA. Current Evidence: Plate Versus Intramedullary Nail for Weight-Bearing[ J]. J Orthop Trauma,2015,29(2) :98-104.

Fixation of Distal Tibia Fractures in 2016 [ J]. J Orthop Trauma, [15] Wbk, BB, kg, 45, LR RIS BN ET 5 BUE AR YT IR &
2016,30(4) ;S2-S6. T BRI L], AR R 24, 201416 (6)
[11] Bhat R, Wani MM, Rashid S, et al. Minimally invasive percutaneous 547-549.
plate osteosynthesis for closed distal tibial fractures: a consecutive [16] Kruppa CG, Hoffmann MF, Sietsema DL, et al. Outcomes After Intr-
study based on 25 patients[ J]. Eur J Orthop Surg Traumatol 2015, amedullary Nailing of Distal Tibial Fractures[J].J Orthop Trauma,
25(3) :563-568. 2015,29(9) :€309-e315.
[12] Avilucea FR,Sathiyakumar V,Greenberg SE et al. Open distal tibial (AR HE BFRFR) s B #A:2017-09-17

shaft fractures: a retrospective comparison of medial plate versus nail



