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Abstract
The main complications after total knee replacement were pain, infection, thrombosis and nerve injury, but 
few patients had ipsilateral femoral neck fractures, which might be related to changes of the biomechanical 
axis of the knee joint, increasing activity level, osteoporosis, and high BMI, following TKR.
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Case Series

Introduction

	 Total	Knee	Replacement	 (TKR)	was	 the	definitive	methods	 for	 severe	knee	osteoarthritis,	which	
postoperative complications such as pain, infection, thrombosis and nerve injury were relatively common, 
while ipsilateral femoral neck fracture was rare. We reported 2 cases in this paper whose ipsilateral femo-
ral necks were fractured after TKR. The causality was considered of relating to changes in biomechanical 
axis, increased activity level and high BMI, osteoporosis, et al.

Case Reports

Case 1

 A female, aged 55, with 153 cm in height, 85 kg in weight and 36.3 in BMI. She was admitted to hos-
pital on July 24, 2021 due to severe osteoarthritis of the right knee. Physical examination manifested severe 
varus	deformity	of	affected	limb	with	limited	flexion	and	extension	activities,	with	ROM:	80°-10°-0°	(Figure	
1). The patient received TKR on July 27, 2021. She was permitted walking one day post-operatively, and 
was discharged one week later (Figure 2).
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Figure 1: Case 1 Figure 2: Case 1 after knee replacement

 The patient came back again to the hospital 4 months following TKR, and complained of pain in her 
right	hip	for	a	month.	Clinical	examination	and	X-ray	film:	show	the	diagnosis	of	fracture	of	the	right	femo-
ral neck, The patient denied any traumas (Figure 3). 

 Total hip replacement was performed for her and she was allowed to walked weight-bearing with 
the help of a walker, 1 week later she was discharged from the hospital (Figure 4). 

Figure 3: Case 1 fracture of the right femoral neck Figure 4: Case 1 hip replacement
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Table 1: Case 1 related blood test indicators after admission (osteoporosis indicators).

Project Result Abnormal Unit Reference Range

β-CTx 1097 H pg/ml
M 0-584 (30 to 50 years old), 0-704 (51 to 70 years old, 0-854 (71 years old)

F: Premenopausal: 0-573; Menopause: 0-1008

P1NP 114.4 H ng/ml
M:15.13-58.59o

F: Premenopausal : L15.13-58.59: Menopause :  20.25-76.31

25(OH)D 7.13 L ng/ml Deficiency<20;	Inadequate	20-30;	Adequate>30
N-MID 15.72     ng/ml Premenopausal: 11-43; Menopause; 13-48

Case 2

 Case 2 was also a female with 58 in age, 160 cm in height, 65 kg in weight and 25.4 in BMI. She was 
admitted to hospital on December 08, 2020 due to severe osteoarthritis of the left knee. Physical examina-
tion	manifested	severe	deformity	of	the	affect	limb	with	limited	flexion	and	extension	activities,	with	ROM:	
100°-10°-0°	(Figure	5).

 TKR was implemented for her left knee under general anesthesia on December 08, 2020. And 1 day 
later after surgery, she began to walk with crutches (Figure 6). The patient was discharged 1 week post-
operatively with satisfactory recovery. 

 The patient returned again nearly one year later, and complained of pain in her left hip for 20 days, 
especially	during	movement.	Clinical	examination	and	X-ray	film;	made	the	diagnosis	of	fracture	of	the	left	
femoral neck. Also, the patient did not suffer any trauma (Figure 7). 

	 FNS	internal	fixation	was	done	for	the	fracture	successfully.	And	she	was	permitted	to	sit	in	wheel-
chair or stand on the unaffected leg within short period post-operatively (Figure 8).

Figure 5: Case 2 prior to admission Figure 6: Case 2 after knee replacement
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Discussion

 The common complications following TKR were pain, infection, thrombogenesis, nerve injury and 
so on, but stress fracture was rare. Only 22 cases have been described in English literature to date [1-10]. 
However, the incidence rate is on the increase with the popularity of TKR surgery.

 Some researchers point out that the common risk factors of stress fracture of femoral neck after 
TKA are activity levels increased [1-10,12], osteoporosis [1,5-7,9,12], too much steroids [6], chronic rheu-
matoid arthritis, valgus deformity before knee replacement, changes in biomechanical axis of knee joint 
[4,8], and insertion of rotating hinge prosthesis [4,6,11]. 

 In our cases, there were no over use of steroids, no long-term rheumatoid arthritis, no preoperative 
valgus deformity, and no use of rotary hinge implant. Bone mineral density was not measured in both pa-
tients.

 As for the reasons, we deduced that post-operative changes in biomechanical axis of knee joint, in-
creasing activity levels, osteoporosis and BMI mass index played great role in leading to stress fracture of 
femoral neck. Furthermore, the bilateral varus deformity of the knee joint was severe in these two patients, 

Figure 7: Case 2 fracture of the left femoral neck Figure 8: Case	 2	 FNS	 internal	 fixation	 of	 femoral	
neck.

Project Result Abnormal Unit Reference Range

β-CTX 802.6   PG/ml
M	:	0-584	(30	to	50	years	old),	0-704	(51	to	70	years	old),		0-854	(>71	years	old>)

F : Premenopausal : 0-573; Menopause : 0-1008

P1NP 82.14 H ng/ml
M : 15.13-58.59o

F : Premenopausal: 15.13-58.59; Menopause: `20.25-76.31

25(OH)D 23.4 L ng/ml Deficiency	<	20;	Inadequate	20-30;	Adequate;	30

N-MID 19.06   ng/ml Premenopausal: 11-43; Menopause: 13-48

Table 2: Case 2 related blood test indicators after admission (osteoporosis indicators).
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lower	limb	load	axis	after	TKR	is	significant	changed	(Figures	1,2,5,6),	resulting	in	concentrated	creation	
on the femoral neck cortex. When full weight bearing, activity levels increased and excessive loading of the 
hip may cause the tendency of hip varus, bring about the possibility of fracture. Those two patients (Tables 
1,2), Osteoporosis index 25 hydroxyvitamin D was lower than normal, they are osteoporosis, Bone density 
and mass decrease, and bone microstructure is destroyed, resulting in increased bone fragility, which can 
lead to fractures. The BMI of case 1 is 36.3, severe obesity, excessive loading of the right hip, so we assume 
that changes in biomechanical axis of knee joint after TKR, activity levels increased, osteoporosis and BMI 
mass	index	can	lead	this	infrequent	complication.

 The interval between femoral neck fractures after TKR was 2 to 17 months, with an average of 8 
months (4 and 12 months in our two cases, respectively). Amite Pankaj [11] proposed that early X-ray exa-
mination sometimes fails to detect femoral neck fracture, and safer MRI can provide earlier diagnosis. The 
early diagnosis is important, because it helps to the conservative treatment and avoid the shifting after the 
fracture, thus avoiding surgical treatment [2,8,10]. In our case, both patients experienced pain in the groin 
and presented to the doctor 1 month later. The patients did not pay much attention to these symptoms. 
Therefore, this complication should be highly suspected when ipsilateral hip pain occurs after TKR, espe-
cially in patients with poor mobility or obvious osteoporosis.

 Joshi et al [8] point out that the increased stress in the femoral neck due to the change of hip bio-
mechanical axis after the correction of valgus knee joint. However, in 26 cases (varus in our cases), only 
described valgus in 5 cases. Joshi et al [8] also point out that the design of total knee prosthesis to some 
extent has an effect on stress fracture of femoral neck, particularly in the hinged prostheses may change the 
kinematics of knee joint, results in the increased stress of tip and proximal of the femur prosthesis, which 
is sometimes easily overlooked.

 In a word, patients with the knee deformity angle are large before replacement, severe osteoporosis 
and excessive load on the hips are higher risk of stress fracture of femoral neck after TKR. We should keep 
in	mind	this	infrequent	complication	and	prevent	its	occurrence.	Among	them,	anti-osteoporosis	is	an	ef-
fective method to avoid such complications.
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