
Introduction
Fractures occurring in the femoral neck of adults under the age of 
50 make up around 2–3% of all femur neck fractures [1, 2], 
pr imari ly result ing from high-energ y impacts [1,3]. 
Spontaneous bilateral femoral neck fractures are exceedingly rare 
and usually linked to metabolic conditions such as renal 
osteodystrophy, osteomalacia, and osteoporosis [4, 5]. These 
fractures are at increased risk of developing adverse outcomes 

such as malunion, non-union, and avascular necrosis [6, 7]. 
There is limited literature available on such cases. Here, we 
present a case of a 19-year-old female patient who presented with 
bilateral hip pain, unmasking atraumatic bilateral femur neck 
fracture, which led to the diagnosis of end-stage kidney disease.

Case Report
A 19-year-old single female patient was transferred to our 
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Introduction: Spontaneous femur neck fracture is rare, especially when they occur bilaterally. Renal osteodystrophy is among the causes of 
these fractures that should be kept in mind. We report a case of a young female who presented with bilateral hip pain and was found to have 
bilateral femur neck fracture due to renal osteodystrophy. This was the first presentation of an undiagnosed end-stage kidney disease. This case 
report aims to highlight the importance of investigating the cause of these rare fractures in young patients and discuss available surgical options.
Case Report: A 19-year-old female presented complaining of bilateral hip pain. On physical examination, there was tenderness on palpation of 
both thighs. Her workup was significant for anemia, a high level of creatinine, hypocalcemia, elevated alkaline phosphatase, and parathyroid 
hormone. A pelvis radiograph showed bilateral femur neck fracture. Considering her very young age, the metabolic derangements she had and to 
avoid exposing her to a major surgery, we treated her fractures by fixation using three cannulated screws on each side. We aimed to report this case 
as it is an unusual presentation of a previously undetected stage 5 chronic kidney disease (CKD) in a very young patient.
Conclusion: Renal osteodystrophy due to CKD can present with spontaneous bilateral femur neck fracture. Physicians should have a high index 
of suspicion for this condition not to miss a chronic disease with multiple sequelae. Furthermore, these fractures carry a high risk of 
complications and mortality, so they should be addressed promptly.
Keywords: Renal osteodystrophy, chronic kidney failure, bilateral femur neck fracture.

Abstract

Learning Point of the Article:
Non-traumatic bilateral femur neck fracture in young patients can be the first presentation of an underlying chronic systemic disease.

Non-traumatic Simultaneous Bilateral Femur Neck Fracture in a Young 
Female Unraveling End-Stage Renal Disease: A Case Report and 
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hospital with a 2-day history of left hip pain. The pain was so 
severe that any movement of her hip would result in severe pain, 
and she was not able to bear weight or walk. A few days before, 
her family noticed that she developed a slight limping, but they 
did not seek any help as they though it could be due to a 
muscular cause. Her left hip pain was sudden in onset, spastic in 
nature, not radiating, exacerbated by any movement. It was 
continuous and lasted for about 2 h followed by the 
development of the same pain in her right hip. This was the first 
time she experienced this.
She denied any history of trauma, falls, current nausea, 
vomiting, pruritus, metallic taste, dysuria, hematuria, diarrhea, 
constipation, abdominal pain, weakness, back pain, fever, chills, 
cough, muscle spasm, peri-oral numbness, photophobia, skin 
rash, oral ulcers, joint pain or swelling, chest pain, shortness of 
breath, or weight loss. No history of seizures, smoking, or 
steroid use. Her family history was significant for a 27-year-old 
aunt who has chronic kidney disease (CKD). She denies any 
family history of autoimmune diseases. Her medical history was 
significant for anemia and Vitamin D deficiency in the past 5 
years and she was not compliant to the treatment.
On physical examination, she was awake, alert and in pain. 
There was tenderness to palpation in both thighs. Lower-limb 
pulses were intact bilaterally, there was no lower limb edema, no 
hotness or discoloration, no swelling, and no joint tenderness. 

Sensation was intact. Power and reflexes were difficult to assess 
due to muscle pain. Negative Chvostek’s and Trousseau’s signs. 
No periorbital edema or facial rash.
Her work-up was significant for anemia, elevated serum 
creatinine which was 5.34 mg/dL (N: 0.6–1.2 mg/dL), 
hypocalcemia, and elevated parathyroid hormone. She also had 
elevated alkaline phosphatase (ALP), creatine phosphokinase 
(CPK), erythrocyte sedimentation rate, and C-reactive protein 
(CRP). Furthermore, her arterial blood gas (ABG) showed 
metabolic  acidosis  on presentation.  Results  of  her 
investigations are shown in Table 1.
Renal ultrasound was done showing an atrophied echogenic 
right kidney and a small left kidney. No hydronephrosis was 
present bilaterally.
Her pelvis and femur X-ray (Fig. 1) showed bilateral Garden 4 
femur neck fractures. 
Urinary tract computed tomography (UTCT) scan showed an 
atrophied right kidney with cortical thinning, along with a small 
left kidney and deep cortical calcifications in both kidneys (Fig. 
2).
Her fractures were repaired surgically 3 days following her 
admission after the stabilization of her medical condition. The 
patient’s management involved performing basic laboratory 
investigations, sending a blood crossmatch, and administering 
analgesia. These steps are crucial for ensuring proper care and 
treatment.
The operation was done under general anesthesia. Starting at 
the left side, closed reduction, and fixation were done. Three 
cannulated screws were inserted inferiorly, anterosuperiorly, 
and posterosuperiorly. On the right side, it was difficult to 
achieve reduction in a closed manner, so open reduction and 
internal fixation were achieved through an anterior approach 
and three cannulated screws were inserted (Fig. 3). The surgery 
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Figure 1: Anteroposterior pelvis and femur radiograph showing the 
bilateral garden four femur neck fractures.

Figure 2: Urinary tract computed tomography scan showing an atrophied 
right kidney and a small left kidney.
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went uneventful. The patient is comfortable in bed. She is under 
investigation for a definitive diagnosis of her stage 5 CKD. 
Furthermore, she is planned for dialysis and a possible kidney 
transplant.

Discussion
Despite the rarity of atraumatic bilateral femur neck fractures, 
known causes of this phenomenon include seizure activity, 
electrical shock, altered bone metabolism, or abnormal 
anatomy [5,8-18]. Several studies have documented seizure 
attacks or electrical injuries as contributors to this type of 
fracture [8, 9]. The proposed mechanism suggests that strong 
muscle spasms during a seizure attack may lead to fractures, as 
demonstrated in Finelli and Cardi study [19].
Abnormal anatomy can also be a factor in bilateral stress 
fractures of the neck of femur. An example is provided in the 
case report by Annan and Buxton, where the abnormal length 
and more varus position of the femoral neck placed additional 
stress on it [12]. Multiple papers have reported bilateral neck of 
femur fractures secondary to altered bone metabolism, whether 
due to osteoporosis [10], Vitamin D deficiency [11], or as a part 
of renal osteodystrophy [5, 13-18].
Renal osteodystrophy can be histologically classified into high- 
or low-turnover states, with the predominant mechanism being 
the high-turnover state [20]. The primary cause is secondary 
hyperparathyroidism, attributed to multiple factors, including 
phosphate retention, hypocalcemia, Vitamin D deficiency, and 
low fibroblast growth factor 23 [20]. The prevalent outcome of 
this high turnover state is the osteitis fibrosa pattern. 
Conversely, the low turnover state is associated with developing 
osteomalacia and adynamic bone disease [20].

Various studies have reported spontaneous bilateral neck of 
femur fractures attributed to renal osteodystrophy, leading to 
bone weakening [5,13-18]. Other research indicates that renal 
osteodystrophy, in association with uremic or hypocalcemic-
induced seizures, may be the cause [21]. John et al. reported 
three cases of end-stage renal disease patients on hemodialysis 
sustaining bilateral neck of femur fractures following uremic or 
hypocalcemic-induced seizures [21]. In our case, the patient 
had hypocalcemia and secondary hyperparathyroidism, but 
there was no history of seizures and the patient denied 
experiencing any uremic symptoms. This strongly supports the 
conclusion that our patient’s fracture is mostly explained by 
renal osteodystrophy alone, w ithout a concomitant 
hypocalcemia-induced seizure or uremia.
Karapinar et al. reported a case of a 23-year-old male known to 
have CKD as a  consequence of  myelomeningocele 
complications. He presented similar to our case with bilateral 
hip pain [13]. Another case reported by Sathyanarayana et al. 
had a different presentation. The patient was a 23-year-old male 
with CKD and reflux nephropathy who was hospitalized for 
complaints of dysuria, pyuria, and loss of appetite. During his 
stay in the hospital, he suffered from inability to move his lower 
limbs. At first, they attributed his weakness to a hypocalcemia-
induced seizure, but his bilateral hip pain persisted despite 
treating his hypocalcemia. Following that, a pelvis radiograph 
was done which showed vertical subcapital fractures of bilateral 
neck of femur. His work-up results were similar to our case 
i n c l u d i n g  h y p o c a l c e m i a ,  e l e v a t e d  A L P,  a n d 
hyperparathyroidism [5]. Interestingly, our case had an 
elevated CPK, which is not typically elevated in this situation 
without generalized muscle weakness. Elevated levels of CPK 
are typically associated with a range of causes outside the 
neuromuscular realm. These include endocrine disorders, 
metabolic disturbances, the impact of certain medications, and 
malignancies. They usually present with muscle weakness or 
myalgia [22].
A pelvis X-ray was the first imaging investigation done in our 
case and the two cases mentioned above to investigate bilateral 
hip pain [5, 13]. Karapinar et al. also reported the use of pelvis 
computed tomography, dual-energy X-ray absorptiometry scan 
of the lumbar spine and hips in addition to abdominal 
ultrasound compared to our case where we did a UTCT and a 
renal ultrasound in addition to pelvis X-ray [13].
While arthroplasty was the surgical procedure done in the two 
cases mentioned above, we chose to treat our patient using 
fixation [5, 13]. Considering the very young age of our patient 
and her metabolic derangements, we favored not to expose her 
for a major surgery. In contrast, cemented total hip arthroplasty 
and bilateral uncemented modular bipolar hemiarthroplasty 
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Figure 3: Post-operative pelvis and hip X-ray showing bilateral femur neck 
fractures fixed using cannulated screws.
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were the two surgeries done in the cases reported by Karapinar 
et al. and Sathyanarayana et al., respectively [5, 13]. In the latter 
case, they explained choosing arthroplasty as the fracture had a 
high risk of avascular necrosis. In addition, internal fixation 
would carry a poor prognosis as the patient had osteoporosis 
secondary to renal osteodystrophy [5].
In the management of hip fractures among individuals with 
renal failure, conservative care might initially seem like a safer 
and more cautious approach for these vulnerable patients. 
However, Schaab et al. reported a study where they found that 
surgical intervention is superior to the conservative approach 
[23]. This study included 11 cases of femoral neck fractures in 
11 patients with renal osteodystrophy receiving chronic 
dialysis, seven of whom underwent surgery. They compared the 
outcomes between operative and conservative treatments. 
They concluded that operative management exhibited better 
outcomes in terms of complications and mortality rates in 
patients with femur neck fractures who have advanced renal 
osteodystrophy in addition to different medical problems and 
on chronic dialysis. However, these fractures occurred in older 
individuals with an average dialysis dependency of 9.2 years, 
indicating severe CKD, a prerequisite for such injuries, unlike 
our case which was not diagnosed with CKD before her 

presentation [23].
The significance of renal osteodystrophy as the cause of bilateral 
neck of femur fractures lies in the higher risk of nonunion found 
in patients with CKD, even in acutely and adequately treated 
cases, due to secondary bone changes [24]. In addition, the 
combination of hip fracture and renal failure is associated with 
high mortality [25].
There is limited data on the mortality of such cases in the 
younger age group as our patient. However, Klein et al. reported 
a 38% mortality rate within the 1st-year post-surgical treatment 
of hip fractures in renal failure patients. This study 
encompassed nine fractures in eight patients averaging 63 years 
old; six were dependent on dialysis, and two had functioning 
renal transplants. Three patients passed away within a year after 
the operation due to reasons unrelated to the surgery [25].
In light of these statistics, it is crucial to acknowledge the 
challenges that hip fractures in CKD patients, like the case at 
hand, pose for surgeons. The complexity of treatment involves 
considerations of various patient factors, different surgical 
techniques, comprehensive care involving multiple specialties, 
and post-operative support.
In our case, spontaneous simultaneous bilateral femoral neck 
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Laboratory Investigation Patient’s result Normal value

Serum creatinine 5.34 mg/dL 0.6–1.2 mg/dL

Urea 86 mg/dL 15–46 mg/dL

Calcium 5.1 mg/dL 8.6–10.2 mg/dL

Phosphorus 4.01 mg/dL 2.5–4.5 mg/dL

Albumin 4.0 g/dL 3.5–5.5 g/dL

Alkaline phosphatase 187 U/L 35–129 U/L

Creatine phosphokinase 792 U/L Up to 190 U/L

Parathyroid hormone 185.10 pg/ml 18.5–88 pg/ml

Erythrocyte sedimentation rate 40 mm/h 0–20 mm/h

C-reactive protein 160.00 mg/L <5 mg/L

Arterial blood gas

Arterial pH: 7.365, carbon dioxide tension (PaCO 2): 21.5 
mmHg, bicarbonate (HCO3-): 12 mmol/L, oxygen tension 

(PaO2): 94.2 mmHg, and oxyhemoglobin saturation (SaO2): 
96.7%

Urine analysis

Color: Pale yellow, transparency: clear, reaction: acidic, protein: 
+3, sugar +1, white blood cells/High -power field: 1–2, epithelial 

cells: 1–2, and bacteria: negative

Table 1: Results of the patient’s work-up on admission.
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fracture was the first presentation of an undiagnosed stage 5 
CKD in a 19-year-old patient, which is an unusual presentation 
occurring in a very young patient. Therefore, we aimed to 
report this unique case to emphasize the importance of 
systematically investigating the root cause of clinical 
presentations among physicians, which may reveal a chronic 
problem that remained hidden for years.

Conclusion
Non-traumatic bilateral femur neck fracture can occur in 
younger patients and present significant challenges for 
surgeons. Physicians should maintain a high index of suspicion 
for these cases due to their intricate diagnosis and 
m a n a g e m e n t .  Co l l a b o r a t i v e  c o n s u l t a t i o n  w i t h  a 

multidisciplinary team for reaching a diagnosis in addition to 
providing sufficient perioperative care proves essential and 
impactful. Early detection followed by prompt surgical 
intervention could lead to more favorable recovery outcomes 
considering the high risk of complications and mortality these 
fractures carry in renal failure patients.

Clinical Message
End-stage kidney disease can present late with spontaneous bilateral 
femur neck fracture, especially in young patients. The diagnosis and 
management of such cases are challenging. This case report sheds 
the light on the importance of having awareness of this possible 
unusual presentation of CKD among physicians, which will help to 
address these patients adequately.
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