H63% 12 i &R K o= E i (B % W) 2025 4F 12 A
Vol.63  No.12 JOURNAL OF SHANDONG UNIVERSITY ( HEALTH SCIENCES) Dec. 2025

XERS :1671-7554(2025) 12-0061-13 DOI:10.6040/j.issn.1671-7554.0.2025.0443

ET CT Z4 R GRS SR &
BTN # 587

W T, A P e TERNE iF 2 A)
(IS —ERER, IR IS 255200)

WE.a6¢ AT CT =4 d XL MK F 4% E F 3 (irreducible intertrochanteric fractures of the femur,
IIFF) #9 5A R 4, AT E R RA Ao K P L4206 RM1E, Fik =ERMES# 2015 F 1 A £ 2021 £ 12 A K
FALER BB 6T B, TRk B AR ER S AL ER<3 RE ﬁ*ﬁ’fﬁ’*’]»’igﬁ-)ﬁ%m%“}é”(Baumgaenner/
Kim #7:) %9 IIFF 78 %] (IIFF 21) ., 1% #% CT Z % B LM BB A& B F ARAKE LM EH S B E—4a
SHAAERGS;AZL(] A, AR T2, g aX R IR #agna, VA, 228658, VA, /\ﬂ“
FE TR, R A AL Rk MG 3E o B A AT TIFF &% 78 4] (xR 40) , sF L g 405 Raf 1] |
RKb s H45HhER Haris MAFT F>RFLEL LRGN LR, & IIFF 20 & Ff A W% B AL e 1A) B 8 %
# 11.5% (78/678) , J A A4tsbr B 45 5wk )& | TIFF 20 58 A53#% & £ 4 83.3% , 5 3 P20 (84.6% ) £ 5+ L4+t 5 & 3L
(P>0.05) , IIFF 205 Ket1a [ (67.3£24.2) min | & & B4 [ (55.8+19.5) min ] B % 3 K (P<0.001) , K ¥ & o &
[ (210.5+75.1) mL] 43T B 4A[ (165.3+65.8) mL] B 3 3% #n ( P<0. 001) s KR M5 Bt , # 40 Harris % 4 B 37 & &R
B R EA EFE LB £ F RG I FESL(P>0.05), 4 F R %% T A 2R A 1IFF, 38 3k & R 694+
AR BRI T F R AR P hh kAL S ARBRALSGHELLZRFRFERAE, L
ﬁ'u‘nﬁ?a%”ﬁl\/fﬁo

KRR A E PR LA B AT CT 4 mif; o A, B Rk, N B &

FE 525 R683.3 SCHRARARAD - A

Classification and treatment of irreducible intertrochanteric

femoral fractures based on CT 3-D imaging

LIN Jinxiu, LI Ye, YIN Dechao, WANG Kunpeng, TAN Baoli
( Department of Orthopedics, The First Hospital of Zibo City, Zibo 255200, Shandong, China)

Abstract: Objective To establish a classification system for irreducible intertrochanteric fractures of the femur ( IIFF)
based on CT three-dimensional imaging and validate its clinical value in preoperative identification and intraoperative
reduction. Methods A retrospective analysis was conducted on 678 patients with intertrochanteric fractures admitted
between January 2015 and December 2021. Seventy-eight IIFF cases were identified, defined as those achieving “poor”
reduction quality ( Baumgaertner/Kim criteria) after <3 attempts of standard closed reduction. A novel 5-type classifi-
cation system (Type I . lesser trochanter-related; Type II ; greater trochanter-related; Type Il ; reverse intertrochan-
teric; Type IV : completely displaced; Type V : combined with subtrochanteric fracture) was proposed based on preop-
erative CT 3D imaging characteristics, including fracture morphology, displacement direction, and soft tissue
attachment. Corresponding reduction strategies were formulated. Seventy-eight matched controls were selected from 600
non-IIFF patients via 1:1 propensity score matching (PSM) for factors including age, sex, and AO classification.

Results The incidence of IIFF was 11.5% (78/678). After applying targeted reduction strategies, the acceptable
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reduction rate in the IIFF group was 83.3% (65/78), showing no significant difference compared to the control group
(84.6% , 66/78; P>0.05). Operative time in the IIFF group [ (67.3+24.2) min] was significantly longer than that in
the control group [ (55.8+19.5) min] (P<0.001), and intraoperative blood loss [ (210.5+75.1) mL] was
significantly greater than in controls [ (165.3+65.8) mL] (P<0.001). No significant differences were observed in

Harris hip scores, fracture healing time, or complication rates at the final follow-up (all P>0.05). Conclusion The

CT 3D imaging-based classification system enables effective preoperative identification of IIFF. The corresponding

targeted reduction strategies, although increasing operative time and blood loss, can achieve satisfactory reduction and

clinical outcomes comparable to those of reducible fractures, demonstrating significant clinical guiding value.
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Figure 1 Classification of irreducible intertrochanteric femoral fractures based on CT 3D imaging
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Figure 2 Type 1A Bisected fracture of the lesser trochanter
A Preoperative X-ray; B: CT 3D showing bisected lesser trochanter and medial spike; C,D: Intraoperative traction
demonstrating displacement; E, F. Key step for disengaging interlocked fragments; G, H: Provisional fixation after
reduction; I-L. Postoperative imaging showing satisfactory reduction and fixation.
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Figure 3 Type IB: fracture with lesser trochanter attached to head-neck fragment
A: Preoperative X-ray; B,C: CT 3D showing flexion and external rotation displacement of the head-neck fragment;

D,E: Displacement persists after intraoperative traction; F. Reduction key: applying inferior pressure on lesser trochanter
area; G-J. Postoperative imaging confirms satisfactory reduction and fixation.
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Figure 4 Type IC: Free lesser trochanter fragment with medial spike flexion displacement of head-neck fragment
A : Preoperative X-ray; B,C. CT 3D showing free lesser trochanter fragment and flexed spike; D, E: Spike remains

unreduced after traction; F,G. Reduction key: applying inferior pressure to the flexed spike; H-K. Postoperative imaging
demonstrates restoration of alignment.
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Figure 5 Type I A: Intertrochanteric fracture with displaced greater trochanteric separation.
A Preoperative X-ray; B,C; CT 3D demonstrating greater trochanteric separation; D Separation persists after traction;
E, F: Reduction key: percutaneous compression of greater trochanter; G-J: Postoperative reconstruction of lateral wall integrity.
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Figure 6 Type Il B; Greater trochanteric base intertrochanteric fracture
A Preoperative X-ray; B,C. CT 3D demonstrating coronal plane angulation; D-F:. Reduction key: applying compres-
sion to distal fragment to correct angulation; G-J: Postoperative restoration of alignment.
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Figure 7 Type I A. Oblique Reverse intertrochanteric fracture

’

A Preoperative X-ray; B,C. CT 3D demonstrating oblique fracture line and proximal fragment displacement; D,E. Abduc-

tion deformity develops after traction; F,G: Reduction key: clamp reduction of lateral wall; H-K: Postoperative restora-
tion of lateral wall stability.
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Figure 8 Type I B: Transverse reverse intertrochanteric fracture

A Preoperative X-ray; B,C. CT 3D showing coxa vara and posterior sag displacement; D,E; Deformity persists after

traction; F-K; Reduction key: joystick technique correcting biplanar displacement

; L-O. Postoperative restoration of
neck-shaft angle.
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Figure 9 Type IV: Completely displaced intertrochanteric fracture

A: Preoperative X-ray shows displacement without bony contact; B, C: CT 3D confirms disrupted soft-tissue hinge;
D,E. Persistent separation after traction; F,G: Reduction key: leverage reduction to correct displacement; H-K: Postop-
erative anatomical apposition achieved.
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Figure 10 Type V: Combined intertrochanteric-subtrochanteric fracture
A Preoperative X-ray shows long oblique fracture line; B-D: CT 3D confirms fracture extension into subtrochanteric
region; E,F. Multiplanar displacement persists after traction; G,H: Reduction key: clamp reduction of fragments; I-L:
Postoperative restoration of both alignment and length.
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Table 1 Comparison of baseline characteristics after
propensity score matching
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Table 2 Comparison of surgical parameters, reduction quality
and functional outcomes between groups
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