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Abstract:

Subchondral Insufficiency Fracture (SIF) of the femoral head has been observed in elderly women with osteoporosis. We present a rare case of

subchondral insufficiency fracture of the femoral head complicated after total knee arthroplasty. Histological findings suggested osteonecrosis or

SIF of the femoral head. MRI characteristics were considered to be useful for the differentiation between osteonecrosis and SIF. Several

pathological conditions may be related to SIF of the femoral head, but its detailed pathogenesis is still unknown.
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1. INTRODUCTION The hip-to-ankle standing X-ray image showed a Kellgren-

Many complications after total knee arthroplasty (TKA)
have been reported. As one of many complications, stress
fractures of the femoral neck after TKA have also been
reported [1 - 5]. However, subchondral insufficiency fracture
(SIF) of the femoral head after total knee arthroplasty is rare.
SIF of the femoral head has been observed in elderly women
with osteoporosis [1, 4, 5]. SIF has been reported in 5 to 10%
of patients who underwent total hip arthroplasty (THA) with a
diagnosis of osteonecrosis of the femoral head [6 - 8]. SIF has
a different pathology from osteonecrosis of the femoral head
[9]. We present a rare case of subchondral insufficiency
fracture of the femoral head complicated after TKA.

2. CASE REPORT

A 71-year-old female presented with bilateral knee pain
and gait disturbance 6 years ago. The pain worsened and she
came to our department to undergo bilateral TKA.

Regarding physical findings, swelling and tenderness were
observed on both sides. The range of motion (ROM) was
limited from 10° to 140°. There were no problems in the
patellofemoral joint. There was no significant muscle weakness
of the lower limbs.
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Lawrence OA grade of 4. The anatomical lateral femur - tibia
angle (FTA) was 187° on the right and 183° on the left (Fig. 1).

At first, right TKA was performed using a Bi-surface 5 PS
type (Kyocera) with cement (Fig. 2). The patella was not
replaced. To prevent pain after the operation, local periarticular
injection was performed. After the operation, ROM exercise
and partial weight bearing were started. Her postoperative
course was good, and the ROM was from 10° to 120°. She was
discharged 4 weeks after surgery. However, she developed pain
in her right hip joint 4 weeks later, which progressively
worsened. The X-ray film showed no sign of joint space
narrowing, collapse of the femoral head, or osteophyte
formation. The Sharp angle was 45°. The Center-edge (CE)
angle was 35°. The Acetabular head index (AHI) was 86.7. The
radiograph was normal. MRI revealed joint effusion and
edematous area in the bone marrow of the right femoral head.
An irregular low-signal-intensity band parallel to the articular
surface was also observed (Fig. 3). Conservative therapy, such
as rest and administration of NSAIDs, was attempted. The
symptoms almost disappeared after 2 weeks and she was
discharged. However, they worsened 2 weeks later. MRI
revealed further joint effusion and greater edematous area in
the bone marrow of the right femoral head. An irregularly
serpentine shaped low-signal-intensity band parallel to the
articular surface was observed (Fig. 4). We thought that the
shape of the low-signal-intensity band was different from the
band of ON. Right total hip arthroplasty was performed using a
DJO linear THA system (Fig. 5). Histological examination
revealed creeping substitution, necrotic debris and necrotic
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change of fatty bone marrow in subchondral bone (Fig. 6). fracture of the femoral head based on MRI findings. Her
These findings suggested osteonecrosis or SIF of the femoral postoperative course was good, and she was discharged 4
head. We diagnosed her with subchondral insufficiency weeks after surgery. The patient was asymptomatic for two

years postoperatively.

Fig. (1). Preoperative radiograph showing bilateral knee osteoarthritis.

Fig. (2). Postoperative radiograph showing TKA.

Fig. (3). MRI at 2months after TKA.
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Fig. (4). MRI at 10 weeks after TKA.

Fig. (5). Postoperative radiograph showing THA.
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Fig. (6). Creeping substitution and necrotic debris directly under the cartilage cap, and post-necrotic changes in the fat pulp (adipocyte regeneration,
vascular proliferation, slight fibrosis). No change was observed in the distal bone crest.
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3. DISCUSSION

In cases of complication of the femoral head after TKA,
stress fractures of the femoral neck have been reported [1 - 5].
However, SIF of the femoral head complicated after TKA is
rare. There have been clinical reports of primary SIF in the
femoral head since 1996. SIF of the femoral head without
evidence of predisposing osteonecrosis has been reported as a
new concept regarding femoral head collapse. However, it
remains difficult to differentiate SIF and Osteonecrosis (ON) of
the femoral head. In this case, histological findings suggested
osteonecrosis or SIF of the femoral head. Several reports have
proposed that the shape of the low-intensity band on T1
imaging may be useful for differentiating SIF from ON of the
femoral head [10 - 15]. However, some cases of SIF have been
reported to exhibit a smooth, well-delineated shape similar to
that seen in ON. Yamamoto reported that both the clinical
course and MRI characteristics are useful for the differentiation
between ON and SIF. SIF of the femoral head is more common
in elderly women. SIF has also been reported in renal and liver
transplant recipients, and systemic lupus erythematosus
patients after kidney transplantation [16 - 22]. The
pathomechanism of SIF is unclear. Etiologically, bone fragility
due to osteoporosis is considered to be the largest factor.
Excessive contact pressure at the femoral head is a risk factor
in addition to osteoporosis. Lumbar kyphosis leads to a
posterior tilt of the pelvis to maintain the balance in the
standing position. The posterior pelvic tilt causes a decrease in
anterior coverage of the acetabulum [8]. This also induces
excessive pressure on the femoral head [8]. In this case, the
restriction of knee extension after TKA was 10°, and there was
no change compared with preoperative restriction of knee
extension. Therefore, there may be little change in the lumbar
kyphosis and posterior pelvic tilt after TKA. We considered
that TKA did not induce excessive pressure on the femoral
head. Based on the intraoperative pressure on the femoral head
when inserting the femoral component, we performed the
technique as usual. This technique was not considered to
influence SIF of the femoral head in this case. Several
pathological conditions may be related to SIF of the femoral
head, but the detailed pathogenesis remains unknown.

CONCLUSION

We reported a rare case of subchondral insufficiency
fracture of the femoral head after TKA. Pathological findings
suggested osteonecrosis or SIF of the femoral head, but the
clinical course and MRI characteristics were considered to be
useful for the differentiation between ON and SIF. It is
important to recognize that SIF of the femoral head can
develop in postoperative TKA patients.

LIST OF ABBREVIATIONS
TKA = Total Knee Arthroplasty
THA = Total Hip Arthroplasty

MRI = Magnetic Resonance Imaging

SIF = Subchondral Insufficiency Fracture
ROM = Range of Motion

FTA = Femur - Tibia Angle

Suzuki et al.

ON
OA

Osteonecrosis

Osteoarthritis

ETHICS APPROVAL AND
PARTICIPATE

CONTENT TO

Not applicable.

HUMAN AND ANIMAL RIGHTS

Not applicable.

CONSENT FOR PUBLICATION

We have obtained consent to publish from the patient.

GUIDLINE REPORTING
CARE guidline have been followed.

FUNDING

None.

CONFLICT OF INTERST

The authors declare no conflict of interest, financial or
otherwise.

ACKNOWLEGEMENTS
Declared none.

REFERENCES

[1] Yoon PW, Kwak HS, Yoo JJ, Yoon KS, Kim HJ. Subchondral
insufficiency fracture of the femoral head in elderly people. J Korean
Med Sci 2014; 29(4): 593-8.
[http://dx.doi.org/10.3346/jkms.2014.29.4.593] [PMID: 24753710]

[2] Yamamoto T. Subchondral insufficiency fractures of the femoral head.
Clin Orthop Surg 2012; 4(3): 173-80.
[http://dx.doi.org/10.4055/ci0s.2012.4.3.173] [PMID: 22949947]

[3] Buttaro M, Della Valle AG, Morandi A, Sabas M, Pietrani M,
Piccaluga F. Insufficiency subchondral fracture of the femoral head:
report of 4 cases and review of the literature. J Arthroplasty 2003;
18(3): 377-82.

[http://dx.doi.org/10.1054/arth.2003.50092] [PMID: 12728434]

[4] Davies M, Cassar-Pullicino VN, Darby AJ. Subchondral insufficiency
fractures of the femoral head. Eur Radiol 2004; 14(2): 201-7.
[http://dx.doi.org/10.1007/s00330-003-1998-1] [PMID: 12851782]

[5] Bangil M, Soubrier M, Dubost JJ, et al. Subchondral insufficiency
fracture of the femoral head. Rev Rhum Engl Ed 1996; 63(11):
859-61.

[PMID: 9010975]

[6] Yamamoto T, DiCarlo EF, Bullough PG. The prevalence and
clinicopathological appearance of extension of osteonecrosis in the
femoral head. J Bone Joint Surg Br 1999; 81(2): 328-32.
[http://dx.doi.org/10.1302/0301-620X.81B2.0810328] [PMID:
10204945]

[7] Postel M, Kerboull M. Total prosthetic replacement in rapidly
destructive arthrosis of the hip joint. Clin Orthop Relat Res 1970;
72(72): 138-44.
[http://dx.doi.org/10.1097/00003086-197009000-00016] [PMID:
5459776]

[8] Yamamoto T, Takabatake K, Iwamoto Y. Subchondral insufficiency
fracture of the femoral head resulting in rapid destruction of the hip
joint: A sequential radiographic study. AJR Am J Roentgenol 2002;
178(2): 435-7.

[http://dx.doi.org/10.2214/ajr.178.2.1780435] [PMID: 11804912]

[9] Ikemura S, Yamamoto T, Motomura G, Nakashima Y, Mawatari T,
Iwamoto Y. The utility of clinical features for distinguishing
subchondral insufficiency fracture from osteonecrosis of the femoral
head. Arch Orthop Trauma Surg 2013; 133(12): 1623-7.
[http://dx.doi.org/10.1007/300402-013-1847-x] [PMID: 23995552]


http://dx.doi.org/10.3346/jkms.2014.29.4.593
http://www.ncbi.nlm.nih.gov/pubmed/24753710
http://dx.doi.org/10.4055/cios.2012.4.3.173
http://www.ncbi.nlm.nih.gov/pubmed/22949947
http://dx.doi.org/10.1054/arth.2003.50092
http://www.ncbi.nlm.nih.gov/pubmed/12728434
http://dx.doi.org/10.1007/s00330-003-1998-1
http://www.ncbi.nlm.nih.gov/pubmed/12851782
http://www.ncbi.nlm.nih.gov/pubmed/9010975
http://dx.doi.org/10.1302/0301-620X.81B2.0810328
http://www.ncbi.nlm.nih.gov/pubmed/10204945
http://dx.doi.org/10.1097/00003086-197009000-00016
http://www.ncbi.nlm.nih.gov/pubmed/5459776
http://dx.doi.org/10.2214/ajr.178.2.1780435
http://www.ncbi.nlm.nih.gov/pubmed/11804912
http://dx.doi.org/10.1007/s00402-013-1847-x
http://www.ncbi.nlm.nih.gov/pubmed/23995552

Subchondral Insufficiency Fracture

[10]

(1]

[12]

Yamamoto T, Bullough PG. Subchondral insufficiency fracture of the
femoral head: A differential diagnosis in acute onset of coxarthrosis in
the elderly. Arthritis Rheum 1999; 42(12): 2719-23.
[http://dx.doi.org/10.1002/1529-0131(199912)42:12<2719::AID-ANR
31>3.0.CO;2-X] [PMID: 10616023]

Tkemura S, Yamamoto T, Motomura G, Nakashima Y, Mawatari T,
Iwamoto Y. MRI evaluation of collapsed femoral heads in patients 60
years old or older: Differentiation of subchondral insufficiency
fracture from osteonecrosis of the femoral head. AJR Am J
Roentgenol 2010; 195(1): W63-8.
[http://dx.doi.org/10.2214/AJR.09.3271] [PMID: 20566783]

Rafii M, Mitnick H, Klug J, Firooznia H. Insufficiency fracture of the
femoral head: MR imaging in three patients. AJR Am J Roentgenol
1997; 168(1): 159-63.

[16]

[17]

[18]

The Open Orthopaedics Journal, 2019, Volume 13 259

Yamanaka H, Goto K, Murata Y, Miyamoto K. Subchondral
insufficiency fracture of the femoral head after total knee arthroplasty
in a patient with rheumatoid arthritis. Mod Rheumatol 2006; 16(2):
105-8.

[http://dx.doi.org/10.3109/510165-006-0463-9] [PMID: 16633931]
Tkemura S, Yamamoto T, Nakashima Y, Shuto T, Jingushi S, Iwamoto
Y. Bilateral subchondral insufficiency fracture of the femoral head
after renal transplantation: A case report. Arthritis Rheum 2005; 52(4):
1293-6.

[http://dx.doi.org/10.1002/art.20994] [PMID: 15818681]

Yamamoto T, Schneider R, Iwamoto Y, Bullough PG. Subchondral
insufficiency fracture of the femoral head in a patient with systemic
lupus erythematosus. Ann Rheum Dis 2006; 65(6): 837-8.
[http://dx.doi.org/10.1136/ard.2005.041095] [PMID: 16699059]

[http://dx.doi.org/10.2214/ajr.168.1.8976940] [PMID: 8976940] [19] Iwasaki K, Yamamoto T, Nakashima Y, et al. Subchondral
[13] Fujioka M, Kubo T, Nakamura F, et al. Initial changes of non- insufficiency fracture of the femoral head after liver transplantation.
traumatic osteonecrosis of femoral head in fat suppression images: Skeletal Radiol 2009; 38(9): 925-8.
Bone marrow edema was not found before the appearance of band [http://dx.doi.org/10.1007/s00256-009-0706-x] [PMID: 19418050]
patterns. Magn Reson Imaging 2001; 19(7): 985-91. [20] Miyanishi K, Hara T, Hamada T, et al. Co-occurrence of subchondral
[http://dx.doi.org/10.1016/S0730-725X(01)00424-6] [PMID: insufficiency fracture of the femoral head and contralateral femoral
11595370] neck fracture in a rheumatic patient receiving steroid treatment. Mod
[14] Shimizu K, Moriya H, Akita T, Sakamoto M, Suguro T. Prediction of Rheumatol 2008; 18(6): 619-22.
collapse with magnetic resonance imaging of avascular necrosis of the [http://dx.doi.org/10.3109/510165-008-0093-5] [PMID: 18584289]
femoral head. J Bone Joint Surg Am 1994; 76(2): 215-23. [21] Durieux S, Mercadal L, Orcel P, ef al. Bone mineral density and
[http://dx.doi.org/10.2106/00004623-199402000-00007] [PMID: fracture prevalence in long-term kidney graft recipients.
8113255] Transplantation 2002; 74(4): 496-500.
[15] Zhao G, Yamamoto T, Tkemura S, et al. A histopathological evaluation [http://dx.doi.org/10.1097/00007890-200208270-00011] [PMID:
of a concave-shaped low-intensity band on T1-weighted MR images in 12352908]
a subchondral insufficiency fracture of the femoral head. Skeletal [22] Yamamoto T, Nakashima Y, Shuto T, Jingushi S, Iwamoto Y.
Radiol 2010; 39(2): 185-8. Subchondral insufficiency fracture of the femoral head in younger
[http://dx.doi.org/10.1007/500256-009-0750-6] [PMID: 19588136] adults. Skelet Radiol 2007; 36: S38-42.
[http://dx.doi.org/10.1007/s00256-006-0178-1]
© 2019 Suzuki et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.


http://dx.doi.org/10.1002/1529-0131(199912)42:12<2719::AID-ANR31>3.0.CO;2-X
http://dx.doi.org/10.1002/1529-0131(199912)42:12<2719::AID-ANR31>3.0.CO;2-X
http://www.ncbi.nlm.nih.gov/pubmed/10616023
http://dx.doi.org/10.2214/AJR.09.3271
http://www.ncbi.nlm.nih.gov/pubmed/20566783
http://dx.doi.org/10.2214/ajr.168.1.8976940
http://www.ncbi.nlm.nih.gov/pubmed/8976940
http://dx.doi.org/10.1016/S0730-725X(01)00424-6
http://www.ncbi.nlm.nih.gov/pubmed/11595370
http://dx.doi.org/10.2106/00004623-199402000-00007
http://www.ncbi.nlm.nih.gov/pubmed/8113255
http://dx.doi.org/10.1007/s00256-009-0750-6
http://www.ncbi.nlm.nih.gov/pubmed/19588136
http://dx.doi.org/10.3109/s10165-006-0463-9
http://www.ncbi.nlm.nih.gov/pubmed/16633931
http://dx.doi.org/10.1002/art.20994
http://www.ncbi.nlm.nih.gov/pubmed/15818681
http://dx.doi.org/10.1136/ard.2005.041095
http://www.ncbi.nlm.nih.gov/pubmed/16699059
http://dx.doi.org/10.1007/s00256-009-0706-x
http://www.ncbi.nlm.nih.gov/pubmed/19418050
http://dx.doi.org/10.3109/s10165-008-0093-5
http://www.ncbi.nlm.nih.gov/pubmed/18584289
http://dx.doi.org/10.1097/00007890-200208270-00011
http://www.ncbi.nlm.nih.gov/pubmed/12352908
http://dx.doi.org/10.1007/s00256-006-0178-1
https://creativecommons.org/licenses/by/4.0/legalcode

	Subchondral Insufficiency Fracture of the Femoral Head Complicated after Total Knee Arthroplasty 
	1. INTRODUCTION
	2. CASE REPORT
	3. DISCUSSION
	CONCLUSION
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONTENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	GUIDLINE REPORTING
	FUNDING
	CONFLICT OF INTERST
	ACKNOWLEGEMENTS
	REFERENCES




