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Abstract

A subsequent femoral fracture after internal fixation for a periprosthetic fracture following total
knee arthroplasty (TKA) is uncommon, and its etiology is influenced by multiple factors, including
the local mechanical environment, osteoporosis, and antiresorptive therapy. This article reports a
76-year-old woman with osteoporosis who had received long-term denosumab therapy and under-
went left TKA for osteoarthritis of the left knee. Postoperative lateral radiographs showed a notch-
like change of the anterior femoral cortex. On postoperative day 16, she sustained a spiral peripros-
thetic fracture of the distal femur during straight-leg knee extension exercise and underwent open
reduction and internal fixation with a lateral distal femoral locking plate. More than 2 months later,
she developed sudden left thigh pain while moving from a sitting to a supine position. Radiographs
showed a proximal femoral shaft fracture adjacent to the proximal end of the previous plate, with-
out loosening or breakage of the fixation or the prosthesis. This was considered a peri-implant frac-
ture related to stress concentration at the proximal end of the plate, with long-term denosumab
therapy and osteoporosis as background factors. Long-segment bridge fixation using the Ortho-
Bridge System (OBS) was performed while retaining the previous internal fixation, and the fracture
healed well nearly 4 months postoperatively. Such fractures should not be attributed to a single
factor; stress concentration at the plate end, fixation stability, osteoporosis, and antiresorptive
therapy should be comprehensively evaluated, and differentiation from atypical femoral fracture is
warranted.
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AR B R (Total Knee Arthroplasty, TKA) & VA7 28 A O 2 1% F 5. BEE TKA FR
BN B ERIEK, TKA RJGE4AE B 37 (Periprosthetic Fracture, PPF) (I R i FE 2 #i i &r. =
W Lot B BUERAL . AR R T 77 K )R AR R K SA TS I PPE XU [1]-[4]. BUBSRR 2h . HOET BRI
RS2 PT AR BB AA VB 3 R, (E I AT ge s i AR i 2, It 5 AR B E
H(Atypical Femoral Fracture, AFF)F5<[5]-[7]. BEAE O F Hh&F SAPUAH SARAA Rl AFF N ZE4R0E[8], $27m
HREBE KA RIS BT S T EE . thah, BB, SRET R ABAA AT e AR R N S S, AN
S s D P AL (X 75 B T RN F1 4R [9]-[14] . R, TKA AJG PPF Py IE € Ja FROR BB B, 5 R
e s G R ERE AN R . A CIRE 16 TKA RJGEY PPF &2 5, AEHET BPiiasT MoE
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2. wmBIBEH
2.1. —fRFER

B, A, 76 %, I SUBEATR 10 4547 T 2025 4F 10 A 12 H A Bt . A B ESiE 3 E-10°~1007,
HIRKTESNE 10°~120°. 35 2022 45 1 A “&Bgiin” 4 HHE 2450 60 mg K2 NS, 294 6 4>
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H 1k, Rk 202547 H, Ril4 8 k. H#%AE: 2023 4 7 JJEME(L1~L4) BMD 0.960 g/cm? (T fH
-0.5), 7% E#i BMD 0.552 g/cm? (T {5-3.0); 2025 4= 7 H & & fEHE BMD 0.870 g/cm? (T {EH-1.0), 7%
HH1 BMD 0.686 g/cm? (T 16-2.1). AFzIish 2.39 mmol/L, HLALEF 51 pmol/L.

2.2. F—RFAR(TKA)

2025 £ 10 3 15 EATZEM AR R EHA, KA E RV YRE E 1 & Ja fa e IR G 5B i
&, 8 mm R, B REH . ARrb LB ATBRUIEFE S (notching), T B A IRZE. ARJEMI{E
X BRI B BT PR R ANES:, 2R S UIEIRZZ) 3 mm (] 1),

Figure 1. Anteroposterior and lateral radiographs of the left knee after TKA
1. TKA RiFZBREMGL A

23. B—RBWEEZRFR

ARJEEE 16 K, SEEATIRELALH BRI A A IR o X 2o 7 SR i 3z s B 4 JA EEL MR e 1 47> B
AR IAAZN (] 2(A)). 2025 4 11 A 3 HATUIJF R AL 32 i 4 MU B E SBR[ 5 AR (K 2(B))»

Figure 2. Imaging of the first fracture and the second operation: (A) Preoperative radiograph of the first fracture; (B) Postop-
erative radiograph after the second operation

2. B—RERBREZRFAEG: (A) E—RERAFF; (B) ERFARER

24. BZREWBEBZRFR

2026 £ 1 A 14 H, HBETE A NEMLI 58 R A KIRER, ToAMEG . X Zeon Zc s it
M, AL F R BRI B AR DX 35, 5L A ] 5 S AR R I RA B R T 24 (P 3(A)) o 5 FE NIRRT it . 7 5
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HMRE N EED AT, KYMET R PUETT K s v K. 2026 4F 1 A 19 HATORE JE A [
SEX) OBS K7 BUMHEE E A (K 3(B))e A IEK B AIH IR AR MM, L& WmRTT &8 I a8 1k 2 1k
Az

Figure 3. Imaging of the second fracture and the third operation: (A) Preoperative radiograph of the second fracture, showing the
fracture at the proximal end of the plate; (B) Postoperative radiograph after the third operation, showing Ortho-Bridge System
(OBS) bridge fixation

E 3. FRBIMEREZRFAEG: (A) EREMARFR, ExNRiLmE; B) £=XRFARER, £~ 0BS
WEEE

2.5. Rigki

RNIGEEHET AP, TEH S TEGT. 2026 4F 1 H 23 H X &M EeNBERY; 325 H
BEREHIEA: 5 H 8 HEL/NEITES RIF(E 4). KIKFEVT(2026 4F 5 H) B A 1E BT 884 Bh T 4T
EZ120m, AEBIEHNE-10°~60°, IHHEEVIZR .

Figure 4. Follow-up imaging: (A) Callus formation at 2 months postoperatively; (B) Fracture healing nearly 4 months postoper-

atively
B 4. BEIARAR: (A) RE2ANBEMEM; B) REE4NAEBHES
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3.1 AR B2

HIREITRKAET TKARGEH 16 K, Jycidta e A6 A A 5 12t i PPF(Sull8/RorabeckIT?Y) [2] [12].
HRESZNEMI: © Ry B R Y (L) 3 mm)SU= i 2 5E[4]; @ BRAE il &A%
HERER: @ NERH&EM RIS KA INIRE E 5, P o X 5 oK 6 5 1847 NI 2
St BRI 2 T B S R H X [9]-[11] 6
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W I E M0 AT [11] . HEF BT A T AT 9B PR BUR I R R R 2 SRR R 1K, EARER AL
NERFER[7]. &5 AFF %5 AFF 8% BBAT/ARIE AT L. IR T AMIE R SN B 58 )7 4545
fiL[5] [6], (HAGIE I AL T HMIL S, R/ R e, BRI ARF AMI B2 SR IR AT 4
2 K Wif beaking fib. A, 2WOA “HiEF BTG 5N BOL S B 7 AT S BUA R . DA [A]B
PEGORHR ], A E R R AR I, ARE e S HR R R .

HHE LA R BMD Afe s 2GR E AL : BB T h-3.0 2 h-2.1, (HEHE T HH-05 %
£-1.0, AFEILAAA—EL[13]o ImPRVPAG &I BRI, Mg5 &3 s, HZ . SRR R #8705
ETER G W o

3.2. JAITRE

S R T BOHE R A T R RN AR BT A A O R DA E ISR P L E o B JRANAR B 10K B ET
52 TKA R JRARBR R 1 655 BOAWAR AT RETE ORT IO Sy B rbr e AR AT £ B A [ 52 1¥) OBS K719 B
MR e, BRI S JFARAR N b IX, SEINEE KL 2N A[9]-[11] [14]. ARJFIE 4 D HBEVIZR
BTG R, PRIz R N B &I BRASE M E.

3.3. IsRBxR

ARG IR R ATE T HEE TKA ARk G i 5 77 B 728 AR f5 S AR ity 8 v ) 4 v 45—
RIS, AR T 3R SR hrE WU 2 ia T B R 2 TKA B, BIFRIRE AR
BT RS VAl S BE AN . 5 ARG ARSI 507 R R IE R e B R R s, B R A
PEWE, WARERAS —RENRHRE TR, MRS AR, RPEaiEn LR EGRI, &
B A R R R A5 S N IR, R DI SRR R B B A R [1]-[4]

T TKA RJG PPF WIE E 8, 1697 BARA MR T3R43 U ai 5 A e AR, B RAEARR]
FIRI N A S B 7 R T PN (] 5 AR G RSz B S U o R R A TR B AS AU IR T =
R AR it S ST T PAY [ 2 2 D6 D1 3 3k 3 X ] R T 1) I B B . 3 PP A [ 7 B, RIR
OB T B s . N X AR R R IH P e BT A X7 s B R] % K B
B 2 N AR A T BB TR 7E N A e X3, DA AR oty - T XU [9]-[11] [14].

BeAh, K & BB R AR R R B AR ECE I, BRI AT A S W R AR I — Ty
T 75 245 AFF 5% AFF REBT, 55— 5 THIAR B 45 A BEAE I pA R P [ e P r B VAl 161 P4 [ se P 4 o 5 O0OK:
I A8 R B 3T U5 IR o R 25 0 AE 55 AFF, BT RE ZARARAR ity 318 7 7 4 Hh X — B T FU) JR 3 1 22 IR R
Fr AR T N [ e 2R, 0T R 2 A B e SR R U R B A YR YT B [5]-[8] . HRET BB F BUAEIR A 2
J T A6t I 400 I Bk B A AR B AT R, DR AN T B0 2 L, 8L F i R A Bl 2 R [T AT
fili 5 827 TR TT 77 28 [15] [16]

3.4. BRY

AW RBIR IR, AAAENRRRE. e, RRBEVIEREE =R FARMGE 4 MH, B2
HEed I S AN A [ € J AR e, A L BLVPAN 2 B SRS AT 2. R I IR S5 1 T g
WAL DATREIE . WIEEDI 57 B E AT E R @A A & & DO R RS /& K IR Ty .
o ABUERE — BT RN ARG I N D SR s R BAA A AT PR T S5 2 BRI R, Bkl
BRI I 2% TR 3R 2 TR AR DR SR OG AR A Dk PG, AN 0 i AR AR R SE A, PR 1 X oAt
BRI 2R . fn, OBS K™ BUMFHEIE 2 78 I 5 2% Bl A [8] 58 W 3 o 1) PV e R 39
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AT G BB BRI R % s 7 i R SRR ok, X B TRk 7148, 2
FERACHZ A SHE, BOCEE. BEMEEOHRELT ., AREIHRE CHRERERALTE
(P A AR, 9B R B 0 2R AR AR A
W

FRATEFA S B0 ORI « BR300 SRS . IR RS SRR VT 63 5 it R

&=

SEARNT: e PRA SRS D I R . T VR Y B R R AR A
CARE
A5 I3 75 1% CARE (CAse REport)J il 15 L .
HiErT A
AT R 2 A AR R WA & BRAE SR A TR E B IR . 2 B E BRAL ORI R BR 1], 590 IR A6 %L
BB AT
B O
TR B R R B T M AL R B B R BAAE A 51127 1 A v B0 SRR S5 M
BEE

[1] Yoo, J.D. and Kim, N.K. (2015) Periprosthetic Fractures Following Total Knee Arthroplasty. Knee Surgery & Related
Research, 27, 1-9. https://doi.org/10.5792/ksrr.2015.27.1.1

[2] Rorabeck, C.H. and Taylor, J.W. (1999) Periprosthetic Fractures of the Femur Complicating Total Knee Arthroplasty.
Orthopedic Clinics of North America, 30, 265-277. https://doi.org/10.1016/s0030-5898(05)70081-x

[3] Li, H., Liu, C,Jin, G, Teng, Y., Zhang, W. and Jin, R. (2025) Risk Factors for Periprosthetic Fractures after Total Knee
Arthroplasty: A Systematic Review and Meta-Analysis. The Journal of Arthroplasty, 40, 3046-3055.e5.
https://doi.org/10.1016/j.arth.2025.05.044

[4] Ritter, M.A., Thong, A.E., Keating, E.M., Faris, P.M., Meding, J.B., Berend, M.E., et al. (2005) The Effect of Femoral
Notching during Total Knee Arthroplasty on the Prevalence of Postoperative Femoral Fractures and on Clinical Outcome.
The Journal of Bone and Joint Surgery, American Volume, 87, 2411-2414.
https://doi.org/10.2106/00004623-200511000-00006

[5] Shane, E., Burr, D., Ebeling, P.R., Abrahamsen, B., Adler, R.A., Brown, T.D., et al. (2010) Atypical Subtrochanteric and
Diaphyseal Femoral Fractures: Report of a Task Force of the American Society for Bone and Mineral Research. Journal
of Bone and Mineral Research, 25, 2267-2294. https://doi.org/10.1002/jbmr.253

DOI: 10.12677/md.2026.165062 478 =212 W


https://doi.org/10.12677/md.2026.165062
https://doi.org/10.5792/ksrr.2015.27.1.1
https://doi.org/10.1016/s0030-5898(05)70081-x
https://doi.org/10.1016/j.arth.2025.05.044
https://doi.org/10.2106/00004623-200511000-00006
https://doi.org/10.1002/jbmr.253

izt 5§

(6]

[7]
(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Shane, E., Burr, D., Abrahamsen, B., Adler, R.A., Brown, T.D., Cheung, A.M., et al. (2014) Atypical Subtrochanteric and
Diaphyseal Femoral Fractures: Second Report of a Task Force of the American Society for Bone and Mineral Research.
Journal of Bone and Mineral Research, 29, 1-23. https://doi.org/10.1002/jbmr.1998

Ferrari, S. and Langdahl, B. (2023) Mechanisms Underlying the Long-Term and Withdrawal Effects of Denosumab Therapy
on Bone. Nature Reviews Rheumatology, 19, 307-317. https://doi.org/10.1038/s41584-023-00935-3

Abe, S., Inoue, M., Mikami, T., Kanno, T. and Masuda, T. (2023) Denosumab-associated Periprosthetic Atypical Femur
Fracture: A Case Report. Journal of Orthopaedic Case Reports, 13, 29-32.
https://doi.org/10.13107/jocr.2023.v13.i09.3864

Stoffel, K., Dieter, U., Stachowiak, G., Gachter, A. and Kuster, M.S. (2003) Biomechanical Testing of the LCP—How Can
Stability in Locked Internal Fixators Be Controlled? Injury, 34, 11-19. https://doi.org/10.1016/j.injury.2003.09.021

Bottlang, M., Doornink, J., Lujan, T.J., Fitzpatrick, D.C., Marsh, J.L., Augat, P., et al. (2010) Effects of Construct Stiffness
on Healing of Fractures Stabilized with Locking Plates. Journal of Bone and Joint Surgery, 92, 12-22.
https://doi.org/10.2106/jbjs.j.00780

Chan, L.W.M., Gardner, AW., Wong, M.K., Chua, K. and Kwek, E.B.K. (2018) Non-Prosthetic Peri-Implant Fractures:
Classification, Management and Outcomes. Archives of Orthopaedic and Trauma Surgery, 138, 791-802.
https://doi.org/10.1007/s00402-018-2905-1

Su, E.T., De Wal, H. and Di Cesare, P.E. (2004) Periprosthetic Femoral Fractures above Total Knee Replacements.
Journal of the American Academy of Orthopaedic Surgeons, 12, 12-20.
https://doi.org/10.5435/00124635-200401000-00003

Schuit, S.C.E., van der Klift, M., Weel, A.E.A.M,, de Laet, C.E.D.H., Burger, H., Seeman, E., et al. (2004) Fracture
Incidence and Association with Bone Mineral Density in Elderly Men and Women: The Rotterdam Study. Bone, 34,
195-202. https://doi.org/10.1016/j.bone.2003.10.001

Qi, Y., Yao, L., Long, Y., Zuo, G., Zhang, Q., Liu, Z., et al. (2022) Effectiveness and Biomechanical Analysis of the
Ortho-Bridge System on Femoral Fracture Healing: A Retrospective Analysis. Indian Journal of Orthopaedics, 56, 1795-
1803. https://doi.org/10.1007/s43465-022-00687-4

Cummings, S.R., Ferrari, S., Eastell, R., Gilchrist, N., Jensen, J.B., McClung, M., et al. (2018) Vertebral Fractures after
Discontinuation of Denosumab: A Post Hoc Analysis of the Randomized Placebo-Controlled FREEDOM Trial and Its
Extension. Journal of Bone and Mineral Research, 33, 190-198. https://doi.org/10.1002/jbmr.3337

Tsourdi, E., Zillikens, M.C., Meier, C., Body, J., Gonzalez Rodriguez, E., Anastasilakis, A.D., et al. (2021) Fracture Risk
and Management of Discontinuation of Denosumab Therapy: A Systematic Review and Position Statement by ECTSs.
The Journal of Clinical Endocrinology & Metabolism, 106, 264-281. https://doi.org/10.1210/clinem/dgaa756

DOI: 10.12677/md.2026.165062 479 EEazi


https://doi.org/10.12677/md.2026.165062
https://doi.org/10.1002/jbmr.1998
https://doi.org/10.1038/s41584-023-00935-3
https://doi.org/10.13107/jocr.2023.v13.i09.3864
https://doi.org/10.1016/j.injury.2003.09.021
https://doi.org/10.2106/jbjs.j.00780
https://doi.org/10.1007/s00402-018-2905-1
https://doi.org/10.5435/00124635-200401000-00003
https://doi.org/10.1016/j.bone.2003.10.001
https://doi.org/10.1007/s43465-022-00687-4
https://doi.org/10.1002/jbmr.3337
https://doi.org/10.1210/clinem/dgaa756

	膝置换术后假体周围骨折内固定后再骨折一例
	摘  要
	关键词
	A Subsequent Femoral Fracture after Internal Fixation for Periprosthetic Fracture Following Total Knee Arthroplasty: A Case Report
	Abstract
	Keywords
	1. 引言
	2. 病例资料
	2.1. 一般资料
	2.2. 第一次手术(TKA)
	2.3. 第一次骨折及第二次手术
	2.4. 第二次骨折及第三次手术
	2.5. 术后随访

	3. 讨论
	3.1. 两次骨折机制分析
	3.2. 治疗决策
	3.3. 临床启示
	3.4. 局限性

	4. 结论
	声  明
	作者贡献
	CARE
	数据可用性
	致  谢
	参考文献

