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Abstract

Objective: To systematically evaluate the efficacy of intramedullary nail and plate in the treatment
of distal tibia fracture, and to provide evidence-based evidence for clinical treatment. Methods:
Pubmed, Springer, Medline, The Cochrane Library, CNKI, Wanfang Database and Chinese Journal
Full-text Database were searched from January 2005 to January 2022. Randomized controlled
studies on the efficacy comparison between intramedullary nail and plate in the treatment of dis-
tal tibial fractures were collected, inclusion and exclusion criteria were formulated, and literature
quality was evaluated. Statistical analysis was performed using RevMan5.3 software. Results: A
total of 949 patients were included in 11 RCT studies, including 468 in the plate group and 481 in
the intramedullary nail group. The combined results showed that there was no significant differ-
ence in operation time, fracture union time, delayed fracture union rate, fracture nonunion rate,
deep infection rate, malunion rate and internal fixation removal rate between the two groups (P >
0.05). The superficial infection rate in the plate group was higher than that in the intramedullary
nail group (P < 0.05). Conclusion: In the treatment of distal tibial fractures, intramedullary nailing
is superior to the plate group in terms of postoperative superficial infection rate, but there is no
evidence that it is superior to the plate group in terms of operation time, fracture union time, de-
layed fracture union rate, fracture nonunion rate, deep infection rate, malunion rate and internal
fixation removal rate.
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Figure 1. Cochrane risk bias assessment table
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A S RevMan5.3 BT 5 70 A . o0k mR F LB B (odds ratio, OR) AT 95% AT {5 [X
] (confidence interval, Cl)#&7~, 4148 & % F #1502 (mean difference, MD) a3 15 % ) ¥ (standard mean
difference, SMD) & 95%CI s 12 FIWE T FRTEIIR A, 2417 > 50%, A BN #5 17 < 50%,
A5 FH ] e OSSR o SE BRI T (R 28 SR AR, DU e 45 R AR e AR . P < 0.05 B ARG S
RN
3. &R
3.1 X ERER

3 R, MBS SR 123 B, 2t B R A 0. RV R, AN B ) RCTs11
B[5]-[15]. 3t 949 5, Hrb4Mi4H 468 A, BEPNETAH 481 A, FEAUERAE WZ 1.

Table 1. Basic information of the included literature

1 AAXEHERER

fE# G BRI BRR B ERGE) Bk AOAE Bﬁ?;f 4
Im [5] 2005 RCT BENAT 34 42 22/12 43A1, C 24
AR 30 40 24/6
Polat [6] 2015 RCT BEANET 10 34 9/1  42A1, A2, A3 23.1
AR 15 36.4 718
Guo [7] 2010 RCT HENET 44 44 18/26 43-A 12
AR 41 44.4 17/24
Vallier [8] 2011 RCT HE AT 56 38.1 45/11 42A, B, C 19.9
AR 48 38.5 40/8
Fang [9] 2016 RCT HEAET 28 35 19/9 42A, B, C
Bt 28 38.6 21/7
Li [10] 2014 RCT BENAT 40 44 — 42-A 14.8
R 42 43 —
Vallier [11] 2012 RCT HEANET 45 41 37/8 42A1, B, C 22
AR 41 37.8 36/5
Mauffrey [12] 2012 RCT BB ET 12 50 715 43-A 12
R 12 33 9/3
Wani [13] 2017 RCT HENET 30 36.4 22/8 42-A >6
AR 30 38.4 20/10
Daolagupu [14] 2017 RCT HENET 21 35.2 17/4  43A1, A2, A3 >6
B 21 39.1 15/6
Costa [15] 2017 RCT BENAT 161 443 65/96 - >6
AR 160 458 59/101

vE: RCT NFEHLAT A A
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3.2. Meta 93 # 4

3.2.1. FAREHE
FH 6 WFFL[5] [6] [7] [9] [101#IE T F AR 6], FEay N 354 5], ILrhEERNEI2H 177 1], Wik 177
i, ARARIE s B 72 ) S A (P = 0.15, 12 = 94%), %)ﬂwmﬁﬁzm;ﬂiﬂ;ﬂ%ﬁo GNP 2=

ST G it X [MD = -9.58, 95% Cl: 22.67~3.51, P = 0.15], ./ 2.

Nail Plate Mean Difference Mean Difference
Study or Subgroup _Mean _SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
DaolagupuZE 2017 66.7 56 21 571 83 21 17.9% 9.60(5.32,13.89) -
FangZ 2016 774 135 28 897 165 28 171% -12.30[-20.20,-4.40] —
GuoZ 2010 81.2 16 44 98 14 41 17.5% -16.80[-23.18,-10.42) ——
ImZE 2005 22 15 34 89 275 30 16.1% -17.00[-28.06,-5.94] —
LiZ 2014 875 227 40 114.4 261 42 16.3% -26.90[-37.47,-16.33) -
PolatZ 2015 57 154 10 514 191 15 15.2% 5.60[-7.98,19.18] - =
Total (95% ClI) 177 177 100.0% -9.58[-22.67, 3.51] —~l-
Heterogeneity: Tau®= 244.95; Chi*= 83.66, df = 5 (P < 0.00001); F= 94% 30 40 0 1

Test for overall effect: Z=1.43 (P=0.15) Favours [Nail] Favours [Plate]

Figure 2. Forest plot of operation time comparison between the two groups
[ 2. LHF AR LB FRAAE

3.22. BIMAARE

A 7 FHEFL[5] [6] [7] [9] [10] [13] [14]4Rk1E [ B4 &-a it (a], HLahAN 414 ], HrpRENET 4 207 4,
HIRRZE 207 151, RRAR I B IR & B 70 ) S o MRS (P = 0.13, 12 = 59%), % FHBENL RS AT /3 My o 45 5 o
PRI R 22 T4 i 2 75 X [MD = —0.20, 95% CI: —0.45~—0.06, P = 0.13], L[4 3.

Nail Plate Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% ClI
DaolagupuZ 2017 42 057 21 5 062 21 186% -080[1.16,-0.44 ¥
Fang3s 2016 52 3 28 5 3 28 24% 0.201.37,1.77] ¢ >
GuoZE 2010 408 0.99 44 406 07 41 185% 0.02[-0.34,0.38) —_—
ImZ 2005 416 347 34 462 346 30 21% -0.46[216,1.24] ¢ >
LigE 2014 36 092 40 346 13 42 14.3% 014 [-0.35,0.63)
Polat3 2015 424 045 10 44 05 15 18.0% -0.16[-0.54,0.22) S
WaniZ 2017 426 045 30 44 017 30 260% -0.14[-0.31,0.03) =
Total (95% Cl) 207 207 100.0%  -0.20 [-0.45, 0.06] e
Heterogeneity: Tau*= 0.06; Chi*=14.76, df= 6 (P = 0.02); F= 59%

05 -025 0 025 05

Testfor overall effect: Z=1.50 (P=0.13) Favours [Nail] Favours [Plate]

Figure 3. Forest plot of fracture healing time comparison between the two groups
& 3. AT AR E LR FRKE

3.2.3. REE&RTRER

A 10 FWEFE[5]-[10] [12] [13] [14] [15]4RIE T ARG ERREG R E R, L9 863 5, HrhdEN
ET4H 436 191, ANBRZL 427 B, AR SR & 7E ] 52 BRI P = 0.0004, 17 = 22%), SR FH [ 5 R A A
I ST Wﬂtbﬁﬁﬁﬁ giit2 7 X[MD = 0.41, 95% CI (0.25, 0.67), P = 0.0004], #&N4THA G
RRIBP R E AL TR, WIE 4.

3.24. REFIBREL

5 8 FImEFE[5] [7] [8] [9] [10] [12] [14] [15]#IE T RS IR ISR A F 44, FLgN 778 i, Hh
i AT 4H 396 ], ARBZE 382 151, AR S A1 ) 57 B P 4/ (P = 0.05, 17 = 0%), S FH ] 5 2 M A 7
IHT. RGN WA ER LGS X[MD = 0.41, 95% CI (0.16, 1.0), P = 0.05], .14 5.
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Nail Plate Odds Ratio 0Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Costa 2017 14 161 21 160 36.2% 0.63[0.31,1.29] &
Daolagupu 2017 1 21 3 21 5.4% 0.30(0.03,3.15) ¢
FangZ 2016 0 28 7 28 13.9% 0.05(0.00,0.93] ¢
GuoZ 2010 3 44 6 41 109% 0.43([0.10,1.83] ¢
ImZ 2005 1 34 6 30 11.7% 0.12(0.01,1.07) ¢
Li%E 2014 1 40 7 42 125% 0.13[0.02,1.09] *
MaufireyZ 2012 3 12 0 12 0.7% 9.21[0.42, 20059 >
PolatZ 2015 0 10 1 15 22% 0.46[0.02,12.45 * >
VallierZ 2011 0 56 0 48 Not estimable
Wani% 2017 0 30 3 30 6.5% 0.13[0.01,2.61) *
Total (95% Cl) 436 427 100.0%  0.41[0.25,0.67] —~el——
Total events 23 54

Heterogeneity: Chi*=10.27, df = 8 (P = 0.25); F= 22% 0{5 047 3 1=5 2
Test for overall effect. Z= 3.55 (P = 0.0004) Favours [Nail] Favours [Plate]

Figure 4. Forest map comparing superficial infection rates between two groups

B 4. PR RRERR LA RIARIRE

Nail Plate Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Costa 2017 1 161 5 160 31.1% 0.19[0.02,1.68) * =
DaolagupuZs 2017 0 21 1 21 9.2% 0.32(0.01,8.26) ¢
FangZ 2016 0 28 1 28 9.2% 0.32(0.01,8.24] *
GuoZE 2010 0 44 0 41 Not estimahle
ImZE 2005 0 34 1 30 9.8% 0.29(0.01,7.26] ¢
Li% 2014 2 40 1 42  58% 216[0.19,24.77) >
Maufirey3E 2012 0 12 1 12 9.0% 0.31[0.01,8.31) ¢
VallierZ 2011 2 56 4 48 259% 0.41[0.07,233) * .
Total (95% Cl) 396 382 100.0%  0.41[0.16, 1.00] —~l—
Total events 5 14
Heterogeneity: Chi*= 2.37, df= 6 (P = 0.88); I*= 0% 041 0#2 045 2 5 140

Test for overall effect: Z=1.96 (P = 0.05) Favours [Nail] Favours [Plate]

Figure 5. Forest map comparing deep infection rates between two groups
5. FLEREBRREER LA RIE

3.25. BiFAE

A 7 RmWEFL5] [7] [8] [9] [10] [12] [1414K3E [ B A& & KA F -4, L9 557 B, FLhgE A ET
21 235 1, HAAR AL 222 ], FRAR RN S TR TR PRI P = 0.59, 17 = 0%), K F i 2 RORAS AL 43 4T o
SRR WAKERLS I HE X[MD = 1.29, 95% CI (0.52, 3.22), P =0.59], ./ 6.

Nail Plate Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
DaolagupuZE 2017 2 21 1 21 111%  211[0.18,2517) >
FangZ 2016 1 28 1 28 11.8% 1.00(0.06,16.82] ¢ >
GuoZ 2010 0 44 0 41 Not estimahle
ImZE 2005 3 34 2 30 23.7% 1.35[0.21,8.71] " >
LiZ 2014 1 40 1 42 11.7% 1.05(0.06,17.40] ¢ >
MauffreyZE 2012 0 12 2 12 295% 017(0.01,3.90 =
VallierZ 2011 4 56 1 48 12.3% 3.62[0.39,33.51) >

Total (95% ClI) 235 222 100.0%  1.29[0.52,3.22]
Total events 11 8

Heterogeneity: Chi*= 2.64, df=5 (P = 0.76); F= 0% 1

0.2 05 1 2 5
Test for overall effect: Z= 0.54 (P = 0.59) Favours [Nail] Favours [Plate]

Figure 6. Forest plot of fracture nonunion rate comparison between two groups
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3.26. BITEHIRE

I 3 RN FE[9] [10] [12]4RiE T & i & R A FA 5, FRghN 162 ), Horh BN 4T 2H 80 i, 4Nk
4 82 15, ARMRIEI LR & 5T E) S PR RN P = 0.96, 12 = 0%), %I 2 BN RL 0T, 455 EoR: WA
bbi = R T8t & X [MD = 1.02, 95% CI (0.42, 2.51), P = 0.96], WX 7.

Nail Plate Odds Ratio 0Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% Cl M.H, Fixed, 95% Cl
FangZ 2016 5 28 4 28 34.8% 1.30[0.31,5.47] =
LiZE 2014 5 40 4 42 361% 1.36 [0.34, 5.46] =
Maufirey 2012 1 12 3 12 291% 0.27(0.02,3.09) * =

Total (95% Cl) 80 82 100.0%  1.02[0.42,2.51]
Total events 1 11

Heterogeneity: Chi*=1.41, df= 2 (P = 0.49); F= 0% t 1 t t

01 02 5 1 2 5 10
Test for overall effect: Z= 0.05 (P = 0.96) Favours [Nail] Favours [Plate]

Figure 7. Forest plot comparing delayed union rate of fracture between two groups
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32.7. BITHHAE

3L 10 FWHIC[5]-[1414RIE T B I & a KA F 4, SLaiN 628 #i, HriE A £T2H 320 191, 4Nk
308 1], ARARIEI R &HF 5T E) T PEEINP = 0.22, 12 = 0%), K F [ 8 BN R b . 45 SRR 4L
BZESTLG T X [MD = 1.38, 95% CI (0.83, 2.30), P =0.22], ./ 8.

Nail Plate 0Odds Ratio 0Odds Ratio
Study or Subgrou| Events Total Events Total Weight M-H, Fixed, 95% Cl M.H, Fixed, 95% Cl
Daolagupu 2017 5 21 3 21 9.1% 1.88(0.39,9.12] >
Fang3 2016 5 28 4 28 131% 1.30(0.31,5.47) >
GuoZE 2010 0 44 0 41 Not estimable
Im% 2005 4 34 0 30 1.8% 9.00[0.46,174.47] >
LiZ 2014 4 40 3 42 105% 1.44[0.30, 6.90] >
Maufireys 2012 1 12 0 12 1.8% 3.26(0.12,88.35 ¢ >
Polatd 2015 3 10 2 15  45% 2.79(0.37,20.82) >
VallierZ 2011 1 56 5 48 21.0% 0.16(0.02,1.39) *
VallierZ 2012 11 45 9 41 28.3% 1.15(0.42,3.14] &
WaniZ 2017 5 30 3 30 9.9% 1.80(0.39, 8.32) >

Total (95% Cl) 320 308 100.0%  1.38[0.83,2.30]
Total events 39 29

Heterogeneity: Chi*= 6.48, df= 8 (P = 0.59); IF= 0% U=5 047 ] P
Test for overall effect. Z=1.22 (P=0.22) Favours [Nail] Favours [Plate]

Figure 8. Forest plot of malunion rate of fracture in two groups
[ 8. BEFIEHEARMARKE

nail plate 0Odds Ratio 0Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M_.H, Fixed, 95% CI
Costa 2017 31 161 46 160 445%  0.59(0.35,0.99] — &
Fang3 2016 10 28 14 28 107%  0.56(0.19,1.62
GuoZ 2010 23 44 24 41 142%  0.78(0.33,1.83] —
Li% 2014 25 44 22 42 116%  1.20([0.51,2.80] S B —
MaufireyZ 2012 112 4 12  44% 018[0.02,1.95 ¢
PolatZ 2015 0 10 1 15  1.4% 046[0.02,12.45 ¢ >
VallierZs 2011 5 56 5 48 59%  0.84[0.23 3.11)
vallierZs 2012 6 45 4 41 43%  1.42(0.37,5.45)
WaniZ 2017 4 30 3 30 31%  1.38(0.28,6.80] >
Total (95% Cl) 430 417 100.0%  0.74[0.53, 1.02] -
Total events 105 123
Heterogeneity: Chi*= 5.20, df= 8 (P = 0.74); F= 0% 052 u’s t 5

Test for overall effect: Z=1.81 (P = 0.07) Favours [experimental] Favours [control]

Figure 9. Forest plot comparing the removal rates of internal fixation between the two groups
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3.2.8. NEEEL %=

3L 9 FWEFL[6]-[13] [15]4IE 1 P9 [E e BCH S48, FRghN 847 4], FLrh BT 20 430 . ANAR4H 417
B, AR RN S AT S RN P = 0.07, 17 = 0%), K Rl e RSB R 3 A 5 SRR A b
STt L [MD = 0.74, 95% CI (0.53, 1.02), P = 0.07], W[4 9.

4. ¥ig

Ji& B i i AT B R R A A E BB, TRV 7R A PR FE s D B AR 450, I
HIgAIGIT SR I IR IE . B AR [E 2 S i A AT 8 e 2 s e 7 SO R R AR E SR, AR
AR [ 5 i P AT AR A S R R, (ER SO REAT R, R LA A A5 1 ST R K
gL[16]. ®ENETEDE BA RG] #E5) 2 AR, Wi ORRR I U e B AL, R AR E TR
e, BB EERBOT R, R ENAR, K5 HIEITERIEEE17] [18]. & Meta 74T
(1 H 28k RCT W78,  LLBAMAR [ e RS P 4T [ 8 IIGIRTT 3L, b — RAV4E R br, e R iz
BT B AR S . AW RN 11 55 RCT WFFE ) 6 A 0 KA B (IR IR YL . IREB YL
HIWAEE. BPRILEE . B EHEE . A e O ) 2 AL AR & (FARE A, & 47 8 A 1)
BTG H T . 45 R RN T A EUAR AR 2L AE R R I G R A2 2 [MD = 0.41, 95% ClI (0.25, 0.67), P = 0.0004]
EAEERS . MEFARM . FIEAERE RREE, FARE. BTWEES. FhEfEEk
AR ZE RGO EE o BEim B 1 FARIGIT 5 L% 2] 0%~50% [10] [19] [20] [21]. FXHR 2H Ik 4
R T BE N AT 48] [22] [23]. 7 KLRIRIRIE[24], X T4 B AL 4B 005 O F B o g 6 5 B, A
AT 5, JUHR 2 R B ANAR [F i o E T e A 1 E i, AR e RERE E . Im 45 [5]
XoF 64 181 g B 328 ity D& 5 A T ) B BE AL AT BE PV BT [ e SR e, BT 2 RIS ORI, PR e AT
R I 8] SR G E ST DI Re v/ J7 R o .35 22 5, A IR AE I BE: AR 2R SNETAHA 1
i, MIRHA 74, RG0S, BNET R EIEIRIT . £ Meta 7311, Zelle Z5[25]49 N T 1125
B o ST AN AT B, AT RE AT [ E SRR e i B T, B ANE . E TR TR &S
YR T AT W 5. Yang SE[261IA N SHIRALAI L, SENAETA B T @ A R, (HAR SN T
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