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Risk factors and strategies to robot-assisted proximal femoral
nail antirotation internal fixation for poor prognosis of
intertrochanteric fracture of femur in the elderly

GUO Jia, ZHANG Min

(Department of Orthopedics, Baoji Central Hospital, Baoji 721008, China)

Abstract Objective: To investigate the influencing factors to robot-assisted proximal femoral nail antirotation (PFNA)
internal fixation for poor prognosis of intertrochanteric fracture of femur (IFOF) in the elderly and provide corresponding
strategies. Methods: 136 aged IFOF patients who underwent robot-assisted PFNA internal fixation in Baoji Central Hospital
from May 2022 to May 2024 were selected. According to the results of Harris hip score (HHS) at 12 months after surgery, they
were divided into the good prognosis group (HHS = 80) and the poor prognosis group (HHS<80). The risk factors for poor prognosis
were analyzed using univariate and multivariate Logistic regression, and a risk prediction model was established to analyze its
value and validate it. Results: Higher age, preoperative American Society of Anesthesiologists classification (ASA)>grade 1I ,
IT -1V types of fracture, high postoperative drainage, and prolonged postoperative weight-bearing time were the independent
risk factors to poor prognosis in elderly patients with [FOF (P<0.05), and the AUC value of the risk prediction model was 0.978
(95% CI: 0.953—1.000). When the Cut-off value was taken, the sensitivity and specificity of the model were 0.927 and 0.963,
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respectively. Bootstrap internal validation showed that the predicting efficacy of the model was relatively stable, and decision

analysis showed that the model had a positive net yield. Conclusion: High age, preoperative ASA classification>grade 1II ,

IT -1V types of fracture, high postoperative drainage, and prolonged postoperative weight-bearing time are independent risk

factors to poor prognosis of elderly patients with IFOF who underwent robot-assisted PFNA internal fixation, and the risk

nomogram model based on the risk factors to poor prognosis has a better predictive efficacy and stability, which can be used to

guide clinical decision-making.
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Table 1 Comparison of clinical data between the two groups of patients [x +s, n (%) ]

1B WEARRA (n=27) g RIFA (n=109) x’1zEa P&
M (B %) 10 (37.04) /17 (62.96) 35 (32.11) /74 (67.89) 0.237  0.626
Fiw (%) 68.59+4.29 65.84 +3.97 3.172  0.002
BMI (kg/m”) 23.19+1.67 22.87 £1.43 1.031  0.304
BIRE (#th/ BEH ) 19 (70.37) /8 (29.63) 88 (80.73) /21 (19.27 ) 1.385  0.239
FHr Evans B (< T2/ 1M ~ VAL ) 8(29.63) /19 (70.37) 61 (55.96) /48 (44.04) 6.004  0.014
sShE (H/x) 14 (51.85) /13 (48.15) 46 (42.20) /63 (57.80) 0.817  0.366
R (B /1) 4(14.81)/23 (85.19) 9(8.26) /100 (91.74) 1.077  0.299
BiE (B /T 5(18.62) /22 (81.48) 11 (10.09) /98 (89.91) 1480  0.224
IR (F /) 7 (25.93) /20 (74.07 ) 21 (19.27) /88 (80.73) 0.587  0.444
B (H/X) 6 (22.22) /21 (77.78) 18 (16.561) /91 (83.49) 0.485  0.486
ZHEFAREE (h) 29.87 +2.89 29.24 +3.06 0.965  0.336
RETASA R (<TE /> TE) 7 (25.93) /20 (74.07 ) 60 (55.05) /49 (44.95) 7.342  0.007
RmE (H/ %) 3(11.11) /24 (88.89) 11 (10.09) /98 (89.91) 0.024  0.876
REBME (F/X) 2(7.41) /25 (92.59) 10 (9.17) /99 (90.83) 0.084  0.772
FAESE (min) 67.33+6.34 64.82+7.16 1.670  0.097
AepthimeE (mL) 193.74 + 38.56 172.84 +41.52 2373 0.019
ARESIRE (mL) 141.562 +10.87 123.94 +10.06 7.994  0.000
ARERENE (d) 3.22+0.53 2.42+0.44 8.191  0.000
REHKE (B/L) 13 (48.15) /14 (51.85) 39 (35.78) /70 (64.22) 1.402  0.236
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Table 2 Variable assignment
TE R EAREER
Y ZF IFOF BEAREWEER 0=TERY, 1=FETR
X Fi ITEHE, REFREMHA
X, & Evans 435! 0= "<&, 1= " ~ VE”
Xs ARBI ASA 7%k 0= "<& , 1= "> &
X4 ARep thifn & ITERE, RIWEBA
Xs RE5IHE HERER, RLMEAN
Xs ARG E 8] ITEHEE, RITWEAAN

® 3 &4 IFOF 2EH:|/AHE PFNA HEERTHEARBEZRSH

Table 3 Analysis of adverse prognostic factors of robot-assisted PFNA internal fixation in elderly patients with

IFOF
TE B{& SE{& Wald {& P& OR (95%CI) &
Fik 0.291 0.126 5.387 0.020 1.338 ( 1.046~1.712)
& Evans & 2.996 1.673 5.706 0.017 20.005 ( 2.049~144.155 )
KRBT ASA £ 2515 1.531 5.272 0.022 12.367 (1.673~75.538)
Aep i & 0.023 0.012 3.467 0.063 1.023 (0.999~1.049 )
RisIRE 0.223 0.076 8.609 0.003 1.250 (1.077~1.451)
ARJG A EETE] 2.622 1.093 10.984 0.001 13.763 (4.393~118.496 )
#z 4 ROC oHgER
Table 4 ROC analysis results
Bl AUC1E SEfE P& 95%CI{& Cut-off & NEFE BURE 1 RE
e 0.681 0.051 0.004 0.580~0.782 64.5 0.339 0.889 0.450
B3 Evans & 0.632 0.059 0.035 0.517~0.747 1.5 0.264 0.704 0.560
KRBT ASA B R 0.646  0.057  0.019 0.533~0.758 1.5 0.291 0.741 0.550
RESIEE 0.878  0.037  0.000 0.805~0.950 133.5 0.678 0.852 0.826
PN 0.855  0.044  0.000 0.799~0.970 3.25 0.658 0.667 0.991
F & E R 0978  0.013  0.000 0.953~1.000 0.787 0.89 0.927 0.963

792



FRAESE: ALE A BHUL IR By R B M AT N B 08 T SRR AL ) B BT TIUS R R TR BT 50 R R 9 5T

ﬁ{ﬁ L L L L L L L L L !

ﬂilﬂt{?\ r T T T T T !
60 64 68 72 76 80 84

FH#Evansy - i
1

n 2
RETASAL R 1—'
prg—1} r T T T T T 1
RESIRE 100 110 120 130 140 150 160
ﬁ lig 15} r T T T T T ) '
AR5 S E BT iE] ] 15 2 25 3 3.5 4 4.5

l%\Nomoﬁ r T T T T T T T T T T 1
0 20 40 60 80 100 120 140 160 180 200 220

0.20.40.60.8

ZEIFOFBREARRTERRBZE

it
0.10.30.50.70.9

B 1 #4F IFOF 2EH3 A8 PFNA NEESTHER R XS E
Figure 1 Nomogram for poor prognosis of robot-assisted PFNA internal fixation in elderly patients with IFOF

Evans 7380 ORI ASA 2380, ARJE51HE . A RS E R EaE &R (i 4) o

Ji 70 B B 1] % 3] 2 PR £ il 28 A UC 84 51 1 oF

J70.681, 0.632, 0.646, 0.878, 0.855. 0.978,

N 7 KB R, I BRI AUC {3 208/

B T4 HLI0 T AUC (P<0.05) o HX Cut-off 806!

(0, 9] 2 PRS0 3 R JE . 8 4 0 5

0.927, 0.963, Kl 2, Bt — 2 £ Bootstrap E o4

(B=1000) PIRIGIE, WML S 1deal 255 <02}

BB , BRI R R (W 3 ). ol e
PLR M K P, 2R R EHE R 0.01~0.96, 00 02 04 06 08 1.0

Predicted Probability
B=1000 repetitions, boot

1.0f Mean absolute error=0.017 n=136
0.213(0.927.0.963) B3 B B AR
0.8r Figure 3 Calibration curve of nomogram model
2
< 0.61
= — Nomo
2 AUC:0.978 0.20¢ — Al
© 0.4} — None
%) z 0.15¢
i g o.10f
02 2 0.05}
= 0.
0.0t , , , , , < 0.00} \
0.0 0.2 04 06 08 1.0 -0.05¢, ' ' ' ' '
1-Specificity 00 02 04 06 08 1.0

Th hold babilit
E2 51%EERFNFERELN ROC M reshold probabiity

Figure 2 ROC curve of nomogram model for poor B4 3k EE AR K th 4k
prognosis prediction Figure 4 Decision curve of nomogram model

793



¢ itZE - Article ¢

3 itig

A 5E 2 H Z Logisite [0 4371 7R, 4F
W Om . ARAT ASA A3 g> 9%, B4~V
B ARIEBIR R AT R K
AE IFOF JBE TG A R fafe N % . OFiE
ISR, BHEREER. NN, AR,
ol RO A TALRE YR W IR, XFPIEiR
AR S BOR GRS AN, 38 9 & 1 X
K, M AU ", @ ASA SR ARGEHT
PP B AR 7 A f FRTR 25 FTRR IR . ASA
9> T H6EH R BEFAEREREENR
Gibkpd, X LG AT BE R I TR 320k
ARG, QBT i FE A A ™ H L BBz
S TR MR . BT I ~ TV A5 AR
FHONE A E R F GO, PIEIZ
BRI PR s B TR 1,
X ) T ST AT RE BT AR R A
B, T BRI A) A [ E ARSI I T
FARKSE FA G I R AE LA AT REME . @RS
5 | e 2 0 A R S 2o 5 | A HE T
R R L. RELEE N B F AR
R FARERE, Wb AN RiRE, BHFRAE
AT %okl B L 3 B — 2 1 5, R EOR 5
MRS e FefdeT e S BE A G R &R
A, B Z A SRR, BE ) RERES
I HARRFMAIE . MEE RS A5, ke
SEARJG SRR " A, RIE5IREE
AN M8 AR5 B R L o, T RE
X495 11 R SR A 0 A i, ol | i
FEEAE I R BT R B P, RS 51
B RE B LT ARG A B A L SR
0 DA R R A, 3K IR R R RS 1 T
HYIAE P, @R G G F B 1] K v] ARG i
v B 57 B PN [ 5 400 20 A58 XU, AT 5 g
Privg @& A g 2, SRR G A
15 T P B R A B T B R K, R
B R R E R BN RE R

H, FRJa S P [ 4> HF PENA 36

794

I 28 AT IR BRI [ i BT 18 380 R il R 25 B
B, BMIBEHE . B BN . ARET ASA 73905 .
/NHLFE AT PENA IS IS fER R 3R . X4k
B N il =5 £ N 8 0 S o v V-2
HERE . TR PENA JRYT E4E B M e ) B
Privgmr R R, meEdr . ASA gk
MAfER R, ARUTRER Y ik E OIS
R —E 25, irHEEN T, H— &
W FPLE NGB PENA N E TR, midLes
N B TR AT REGE A B2 3 T ARG HERE . DR
HBI SR JE I A, ITSEI TG o AHEEZ T,
FCAM B 5T AT RE AR LA N B TR, slikE A
WPE . BEVIET] . PP RIESE A 2E . T,
TAREOR B E PR ] REAFAE 22 57 L%
N FARLEAR L B AT R e
SEPEDT L EAT L, FTREREAR T B ir Z i AE
N RER 7L V) S s B N RPN 5 S i = M
ARG B EAR G (RfF 12407) i)
TS, T FRei FEMEEA S e (R)E 3
DAL ARIE 6 TR, BEVIBT IR 25

AWFSE ROC 430 b, ARHE T s R R
P A JRURS: TS 2 AUC 0 0.978, FRBHIZ%A
RIYE X Ay e RAF 5 FUE A R A8 5 i H A
e R HERR R . M vy BE A R A T LA B PR A
TEAR T PEAS £ 0T KU, DT i S Bk
& MBI Y B Cut-off {EIF, AR f) U
B R SR 43 A B T 0.927 F110.963, X # B
AR RE G A7 RO R R 2 8RS )
00, T H BB 45 Sy Y 1 1 DB 1 U R4
Ho RFOBUER Y Rk RE AR O TR TR A I R
w7z 3 A A R PO 3T Bootstrap
PHREEIE (B=1000) , FHIN £ 5 3 AR 2 S A
EA, WoR T BRI R Re R k. B
TEA R A FEA R BRI 70 A T, 2B HLRE A%
PREEFIN HERAPE, X AT )2 hi 258 T gk
fittho LS Mt S/ | 1A (AR R 0.01~0.98,
EWAE W R ATz, I H A
Weas R, Bz, KR 2 AR [FOF &



A B A4 B 3 5% By e BE P AT N [B) 5206 97 2 S5 B FLI 1) B A UG R R A TR AT 20 B SR o AT

UG AN KA TN 5 AR R AR L AR
SETERSEINE, AT LA IR RS BT )1 3
Zi bRTIR, k. RET ASA 4. HHTIr

M ARSI AR5 SRR DY Z AR TFOF f§

FATHLAR ) PENA A FE AR 7 HUS A R

PRSI DR 28 o 7 3K 2 ] 34 el ) 4] 2k R A A

AT S RE R 4F, 1 HLif &k Bootstrap PN # 5

HE 2 R PN AR 2 PR, DR I A Y L 2 T i

PREZEE PP AR IROF 835 i f5 48 =l KTk

R SEBR N E . SR, ABEFRAAAAE—E

JRIFRPE , WREAS B AR XS/ | B o (B AH X R

RAMEFE ] BE— 24 KA | S BBV ],

PABSAIE AN Z BTN, B 47 TFOF Y

TRIT R BE S RS 0 AP DR S s
FIEEMRER: AXRALAEMAEF R,
TEETIRA: IRtk SRR R ST BOT R UER,

RERIL, KA, HBIE, RITFEHT, £

FEEA, HXEK, MEBHEER, HFRELFIR

J&

S 3L

[1]  Ghasemi F, Esmaeilnejad—Ganji S M, Manafi Rasi A, et al.
Evaluation of quality of life and associated factors in patients with
intertrochanteric femoral fracture[J]. PLoS One, 2023, 18(11):
€0293686.

[2] Sivakumar A, Rickman M, Thewlis D. Gait biomechanics after
proximal femoral nailing of intertrochanteric fractures[J]. J Orthop
Res, 2023, 41(4): 862-874.

B sRAERC, BPHAE, /0 3C . JBEr R ) -7 £ it 45 SR BT
FAAKE RO [J]. HE DAL, 2021, 38(5): 755-758.

[4] Faust L M, Lerchenberger M, Gleich J, et al. Predictive value of
prognostic nutritional index for early postoperative mobility in elderly
patients with pertrochanteric fracture treated with intramedullary nail
osteosynthesis[J]. J Clin Med, 2023, 12(5): 1792.

[51 Jegathesan T, Kwek E B K. Are intertrochanteric fractures evolving?
Trends in the elderly population over a 10—year period[J]. Clin
Orthop Surg, 2022, 14(1): 13-20.

[6] Ramezani A, Babagoli M, Ghaseminejad—Raeini A, et al. Factors
associated with postoperative quality of life in patients with
intertrochanteric fracture[J]. Ann Med Surg (Lond), 2023, 86(2):
703-711.

(7] EIEHE, B KL, L A\ S I LI B BERE AT
AV TP 2 X S8 A BB AL I ) -4 S 5 T e B P R 2
[J]. AR | 2023, 43(2): 310-313.

(8] iKIBE ., XIHEAK , BeTFEE A Ml Nl PENA S5 F ARG
JBeERLBE B T PR RS (0], Th A AR R S R L T A
2020, 6(1): 25-30.

[9] SHIJ X, SHEN J X, ZHANG C C, et al. Robot—assisted versus

traditional surgery in the treatment of intertrochanteric fractures: a

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

meta—analysis[J]. ] Robot Surg, 2024, 18(1): 221.
XU Z M, ZHANG X , WANG Y Q, et al. Comparison of bone—
setting robots and conventional reduction in the treatment of
intertrochanteric fracture: a retrospective study[J]. Orthop Surg,
2024, 16(2): 312-319.
LI X P, ZHANG P, ZHU S W, et al. All-cause mortality risk in aged
femoral intertrochanteric fracture patients[J]. J Orthop Surg Res,
2021, 16(1): 727.
AR, N, S, A BRI AT PENA ARk RE
AR BRI A3HT ], IR R |, 2022, 51(4): 650653, 657.
Boyd H B, Griffin L L. Classification and treatment of trochanteric
fractures[J]. Arch Surg (1920), 1949, 58(6): 853-866.
Adulkasem N, Phinyo P, Khorana J, et al. Prognostic factors of
1-year postoperative functional outcomes of older patients with
intertrochanteric fractures in Thailand: a retrospective cohort
study[J]. Int ] Environ Res Public Health, 2021, 18(13): 6896.
ZHAO L, LI H R, ZHANG S H, et al. Serum HMGBI levels and
its clinical significance in elderly patients with intertrochanteric
fractures after intramedullary fixation surgery[J]. Medicine
(Baltimore), 2023, 102(8): €32873.
GU J, HE S, WANHG L. Analysis of one—year postoperative
mortality and risk factors of elderly patients with intertrochanteric
fractures after PFNA[J]. Niger J Clin Pract, 2022, 25(9): 1557-1562.
HINE L AR BRI S L BRI N F AT A R
[T B RICR B XHBOCTTIIRE . At BT H A TS RE T RO 5
Wi [J]. AP E AR AR | 2022, 42(12): 2918-2920.
KBS, ER, FISCT R E ] =X i i A £ T
AT TR 7 IBE B R e () B4 SR RO 24 bR . BT s
Lo ATIIREMSEN [J]. rhARAE B s UK BE 2R | 2021,
28(1): 30-33.
TR RS RIEAF . IR BT T E B R R
Rl H AL (1], TR TR AN | 2022, 30(2): 97-101.
IR, FRGSR , TSR, S Bt B HE R A BT I E B
L[] 37 2 R TR 3R (0. o R TR AR 2%k L 2022, 30(22):
2050-2054.
XUBE, Jrdese , Ak, % BRI PLas A B) PFNA
[ ETRYT B AF R RN AT 8O (1], S AR R | 2023,
37(5): 491-494, 499.
Tiiziin H'Y, Bilekli A B, Ersen O. The factors that affect blood loss in
intertrochanteric fractures treated with proximal femoral nail in the
elderly[J]. Eur J Trauma Emerg Surg, 2022, 48(3): 1879-1884.
Thpkots K0l G20, 45 s RIBE ) T T AR e
% I 28 K it TGF— B /BMPs {55 51 it AL G 8 bR i i [,
AEPE Bt 2k L 2021, 31(23): 3581-3585.
FURNL, BE, EH 2 PENA IR BB AL BT L
RIGEMRZ ()], thEZAE2ESLGE | 2020, 40(6): 1234-1236.
XARBH o 1A, SBESH | 55 . PENA JAYT EAF B AL 1] -4
AR S5 Sy RE BESE 5 W [ 5 A (3], TR 25 G4, 2023, 20(15):
82-85.
AT, SR, A . HLE A B e s By e B P T 19
[ IR YT I HLE ] B 47 8 481 [J]. S BR 24445 | 2019, 35(2):
335-336.
e AR, BRIGEAE . PR S A ET I8 R R O e
T I BRI B4 I RS 7 A AN A FE B R 3 40 (1],
T I R A 12 2535 2022, 40(2): 211-215.

At REIE

795



