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Abstract
Renal osteodystrophy is a spectrum of diseases that affect several organ systems including the
musculoskeletal system by decreasing bone density which increases the risk of fractures. Fractures around
the femoral neck are usually traumatic and unilateral and, rarely, bilateral and atraumatic. In this report, we
present the case of a 37-year-old female patient with a known history of chronic kidney disease who
sustained an atraumatic bilateral neck of femur fracture with late presentation. In addition, we present a
review of neglected femoral neck fracture management in a young patient with renal disease and
osteoporosis.

Categories: Orthopedics
Keywords: end-stage renal disease (esrd), total hip arthroplasty, osteoporosis, renal osteodystrophy, bilateral,
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Introduction
Renal osteodystrophy is associated with several orthopedic manifestations. Some of these include
osteomalacia, avascular necrosis, tendinitis, and pathologic fractures, among others. Spontaneous
pathological femoral neck fractures that occur as a result of uremic osteodystrophy caused by chronic renal
failure have been frequently reported in the literature [1]. However, there are limited reports of bilateral
femoral neck fractures in such patients. Seizure disorders and other factors including osteoporosis and
trivial or electrical trauma can lead to such fractures as well.

In this article, we present the case of a 37-year-old female with a known seizure disorder and chronic kidney
disease. She had a history of simple trauma two months before presentation, leading to bilateral groin pain.
On investigations, she was found to have bilateral femoral neck fractures. She underwent bilateral total hip
replacement in two stages. The pathophysiology, treatment of the general condition, specific arthroplasty
management options, and complications of bilateral femoral neck fractures in patients with end-stage renal
disease are discussed here.

Case Presentation
The patient was a 37-year-old female with a history of seizure disorder secondary to electrolyte imbalance.
The electrolyte imbalance was attributed to chronic kidney disease for which she refused to undergo dialysis
during the early stages. She presented to the emergency room with a history of a simple fall on her side two
months prior, which resulted in pain over both hip joints. There was no history of head injury or loss of
consciousness. She sought medical advice after the fall, but the results of imaging were not significant at the
time as no fractures were seen on imaging. She was discharged from the hospital. Later, her pain became
aggravated, and she was bedridden and unable to carry her body weight. Past medical history revealed a
urinary tract infection, which was treated with intravenous antibiotics. Although she was diagnosed with
end-stage renal disease, she refused to undergo dialysis, which resulted in electrolyte imbalance causing
multiple seizure attacks. She was initiated on phenytoin therapy before the fall.

Additionally, she had undergone multiple blood transfusions with episodes of transfusion-related reactions
after the transfusion. Her regular medications included enoxaparin, amlodipine, phenytoin, alfacalcidol,
omeprazole, folic acid, ferrous sulfate, calcium, and vitamin D supplements. On examination, her vital
parameters were stable with a temperature of 36°C, respiratory rate of 20 breaths per minute, heart rate of
113 beats per minute, blood pressure of 108/53 mmHg, and oxygen saturation of 99-100% in room air. She
was bedridden, alert, conscious, and oriented. Her musculoskeletal examination showed no open wounds
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around both hips and no swelling. There was atrophy of the calf muscles and bilateral hip tenderness, more
on the right side. The range of motion of both hips was limited due to pain and muscle weakness. Knee and
ankle examinations were unremarkable.

Laboratory investigations showed low hemoglobin, sodium, calcium, and phosphate; high parathyroid
hormone (PTH), alkaline phosphatase, and creatinine; and normal vitamin D and blood urea nitrogen (BUN)
(Table 1).

Test Value Reference range Comment

Hemoglobin 7.0 12.1–15.1 mg/dL Low

Sodium 120 136–145 mg/dL Low

Calcium 2.18 8.6–10.3 mg/dL Low

Phosphate 2.56 2.8–4.5 mg/dL Low

Vitamin D 57.2 30–50 ng/mL (optimal), 50–70 ng/mL (upper normal) Normal

Parathyroid hormone 157.70 10–55 pg/dL High

Alkaline phosphatase 555 44–147 IU/L High

Blood urea nitrogen 13.3 10–22 mg/dL Normal

Creatinine 3.57 0.74–1.35 mg/dL High

TABLE 1: Laboratory values upon admission.

Plain radiographs of both hips showed bilateral, old, subcapital femoral neck fractures with proximal
migration of the femur, which was more pronounced in the left hip. A computerized tomography (CT) scan
was performed to assess both acetabula and hip joints, which showed narrowing of both joint lines with
sclerosis, indicating bilateral hip arthritis (Figures 1, 2).
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FIGURE 1: Radiograph of the pelvis on presentation to the emergency
room two months after the injury showing bilateral femoral neck
fractures.
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FIGURE 2: Computerized tomography cuts of both hips showing
decreased joint spaces with the absorption of both femoral necks.
A: Axial view. B: Coronal reconstruction.

The patient’s general condition preoperatively was optimized in collaboration with other multidisciplinary
services, including nephrology, general internal medicine, neurology, dermatology, and endocrinology.

The patient also underwent treatment for hair lice twice with permethrin. The hair lice did not respond to
malathion shampoo, and the surgery was postponed for one week. Finally, the dermatologist advised shaving
the hair to eradicate lice. Infectious disease services were consulted as well as she developed a urinary tract
infection.

The initial plan was to perform a single-stage bilateral total hip arthroplasty (THA); however,
intraoperatively, the bone quality was found to be poor, and a two-stage THA was opted for to monitor the
outcome of the first surgery and avoid complications related to simultaneous bilateral THA. Right-sided
uncemented total hip replacement was performed first in 2017. After the surgery, the patient was recovering
well with no complications. Dual-energy X-ray absorptiometry scan showed severe osteoporosis; the T-score
was -4, and she was started on calcium carbonate and alfacalcidol. Hence, she was discharged and sent for a
post-surgery rehabilitation program. Three months later in 2018, she was re-admitted to undergo elective
left-sided uncemented total hip replacement. She tolerated the procedure well with no complications and
was compliant with the rehabilitation program post-surgically. One month after the surgery, she was seen
walking into the clinic with no new complaints and was satisfied with the results. During the two years of
follow-up, she remained asymptomatic and was completely mobile without the need for any assistance. Her
X-rays were satisfactory with no signs of loosening. The patient continued her follow-up for osteoporosis,
was compliant with medications, and was added to the renal transplantation list (Figures 3-5).
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FIGURE 3: After total arthroplasty of the right hip in 2017.

FIGURE 4: X-ray of the pelvis in 2018 after the second surgery.
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FIGURE 5: Radiograph of the pelvis seven months after the second total
hip arthroplasty with no unusual features or major complications
evident.

Discussion
Bilateral femoral neck fractures are rare musculoskeletal injuries and are extremely uncommon in cases with
no history of trauma. Osteoporosis, bisphosphonate-induced fractures, chronic Brucella infections,
hypervitaminosis A, cancer, periprosthetic-induced fractures, renal failure-induced osteodystrophy,
neuromuscular diseases such as cerebral palsy, and metabolic disease are risk factors for spontaneous
fractures [1,2]. Most studies reported that the incidence of fractures progressively increased by 15.0, 20.5,
24.2, 31.2, and 46.3 per 1,000 person-years for chronic kidney disease stages 1, 2, 3a, 3b, and 4,
respectively [3]. The risk of hip fractures as reported by the United States Renal Data System was found to be
four times higher in those with renal failure and undergoing hemodialysis than in normal subjects [4]. The
need for hemodialysis increases the risk of fragility fractures in patients with end-stage renal disease.
However, other factors that increase the risk of fractures in end-stage renal disease patients are similar to
those for osteoporosis [5]. The use of antiepileptic medications is associated with a 90% increase in the risk
of hip fractures due to low bone mineral density (BMD) induced by the medications [6]. In addition, other risk
factors include low BMD, low vitamin D (<30 ng/mL), high serum phosphate, and high parathyroid hormone
[3]. The five-year mortality rate of such patients, as reported by Klein et al., was 38% [7].

Preoperative optimization and treatment of any source of infection are important in a patient scheduled to
undergo arthroplasty to avoid complications such as periprosthetic infection. Hair lice (Pediculus capitis)
have been associated with bacterial infections due to excessive excoriation in neurosurgery procedures,
leading to wound dehiscence [8]. However, to our knowledge, hair lice-related infections related to
orthopedic surgeries have not been reported, and there is no clear recommendation about the cancellation
of surgery due to hair lice infestation. Surgical management of femoral neck fractures is the preferred option
to avoid complications of prolonged non-mobilization such as bed sores and deep vein thrombosis.

However, multiple methods of fixation have been reported in end-stage renal disease patients with femoral
neck fractures. Surgical options include osteosynthesis fixation, hemiarthroplasty, or THA. The outcomes of
these procedures in end-stage renal disease patients are different compared to those in the normal
population. End-stage renal disease patients undergoing osteosynthesis for femoral neck fractures are at an
increased risk for non-union and the need for a revision arthroplasty surgery compared to the normal
population [9]. End-stage renal disease patients who underwent hemiarthroplasty for femoral neck fractures
experienced loosening of the stem regardless of cementing, which was related to poor bone quality in these
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patients [10,11]. Another option is THA, which is reported to have good functional outcomes and patient
satisfaction. The rates of aseptic loosening, dislocation, and revision were reported to be higher in cases of
cemented THA, possibly due to inadequate cement-bone interference as a result of poor bone quality in end-
stage renal disease patients. In these patients, uncemented THA was found to be superior, with significantly
fewer complications and good pain control [12-14]. One-stage simultaneous THA was found to be more
economical but was associated with a higher rate of post-surgical complications such as pulmonary
embolism (PE), pulmonary infections, and myocardial infarction (MI). Two-stage THA in bilateral femoral
neck fracture was found to be safer, especially in patients with comorbidities such as renal failure and old
age. PE was not statistically different between the two groups [15].

Detailed complications of each method have been reported. Karaeminogullari et al. reported high rates of
non-union in patients with end-stage renal disease who underwent osteosynthesis fixation with screws,
almost three years post-surgery with a mortality rate of about 50%, while complications were lower in the
arthroplasty group [16]. Kalra et al. reported that rates of non-union and avascular necrosis increased with
fixation. Moreover, they found that Austin Moore prosthesis in renal failure patients increased the rate of
revision surgeries [17]. In two years of follow-up, Puvanesarajah et al. found that the rate of infection
increased in both fixation and hemiarthroplasty groups. The rate of transfusion and mortality increased in
both groups in the first- and second-year post-surgery [18]. Bleeding was another complication associated
with hemiarthroplasty in end-stage renal disease patients, which necessitated additional surgery for the
evacuation of the hematoma. This was due to coagulopathy associated with renal failure and the use of low-
molecular-weight heparin as prophylactic post-surgery. MI, PE, infections not responding to debridement
alone and necessitating removal of the implant, pneumonia, urinary tract infection, and sepsis were other
complications associated with hemiarthroplasty in end-stage renal disease patients [10,19]. Stem migration
in cemented hemiarthroplasty was reported in most cases in the first three years post-surgery in patients
with renal failure. This is different from stem migration in non-renal failure patients as no osteolysis was
seen on radiological images. Such migration might possibly be due to failure of the bone-cement
interference and the osteoporotic bone in such patients that lacks adequate support [11]. Loosening of the
stem is not related to the type of stem fixation (cemented or not cemented) and is also not related to the
degree of renal failure. However, loosening might be linked to hyperparathyroidism in these patients [10,20].
Close follow-up after surgery is recommended to monitor renal function and cardiopulmonary complications
to reduce the incidence of post-surgical complications [10].

Multiple reports in the literature that reported bilateral spontaneous fractures of the femoral neck in chronic
kidney disease patients are summarized in Table 2.

Author Age
Serum

creatinine

Serum

urea

Serum

vitamin

D

Serum

phosphate

Serum

calcium

Serum

parathyroid

hormone

Treatment Remarks

Zingraff et

al., 1974

[21]

45 Data not available Arthroplasty Renal failure followed by a non-traumatic fracture

Gerster et

al., 1983

[22]

69 2.6 mg/dL
No data

available

22.8

ng/mL
1.2 mg/dL

8.1

mg/dL
220 pg/dL

Total hip replacement

bilaterally with a Charnley

prosthesis

Rheumatoid arthritis, and severe fluorosis was seen on

histological examination

 78 1.6 mg/dL No data available 3.4 mg/dL
8.9

mg/dL
420 pg/dL

Mode of fixation was not

mentioned
 

Öǧün et

al., 2001

[23]

45
12.5

mg/dL
No data available

7.0

mg/dL

No data

available

Open reduction and

internal fixation with three

cannulated hip screws

No non-union post-surgery, 4 years of follow-up

 35 5.5 mg/dL No data available
7.5

mg/dL

No data

available

Open reduction and

internal fixation with three

cannulated hip screws

The patient’s general condition deteriorated and was

unable to comply with post-surgery rehabilitation

physiotherapy. This led to stiffness but no failure of

fixation

Hung et

al., 2001

[24]

39
15.2

mg/dL
No data available 10.8 mg/dL

5.1

mg/dL
784 pg/dL

Bilateral staged

hemiarthroplasty

Chronic hip pain followed by the diagnosis of renal failure.

No major complications were noted over 3 years of follow

up

Karapinar

et al.,

2003 [25]

23
5.65

mg/dL

107

mg/dL
8 ng/mL 6.7 mg/dL

7.9

mg/dL
147 pg/dL

Two-stage cemented

THA
No remarks

Devkota

et al., 47 4.5 mg/dL
105.7

mg/dL

22

ng/mL 6.4 mg/dL
17.9

mg/dL

1,053.7

pg/dL Non-surgical treatment
One year post-non-surgical treatment. No major

complications. The patient was mobilized in a wheelchair
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2013 [26]

Garcia et

al., 2014

[27]

43 No data available
7.1

mg/dL
>25 pg/dL

Simultaneous bilateral

osteosynthesis
Tertiary hyperparathyroidism

Sathyana

et al.,

2015 [28]

23 8.9 mg/dL
175

mg/dL

No data

available
6.2 mg/dL 4 mg/dL 488 pg/dL

Simultaneous bilateral

uncemented modular

bipolar hemiarthroplasty

The patient had osteoporosis and hypocalcemia-related

seizures in the post-surgical period

Freitas et

al., 2016

[29]

49 No data available
6.8

mg/dL
-

Simultaneous bilateral

cementless THA
Secondary hyperparathyroidism

Mehmet

et al.,

2019 [30]

22 6.3 mg/dL
87

mg/dL
4 ng/mL 3.5 mg/dL

6.7

mg/dL
559 pg/dL Bilateral THA

A bilateral fracture of the neck of the femur preceded the

diagnosis of CKD

John et

al., 2018

[15]

44 6.4 mg/dL
6.4

mg/dL

7.2

ng/mL
6.8 mg/dL

5.79

mg/dL
137 pg/dL

Two-stage bilateral

cannulated screws

fixation with washer

The patient expired three months after surgery due to

renal and cardiac complications

15
12.6

mg/dL

40

mg/dL

5.9

ng/mL
5.5 mg/dL

7.9

mg/dL
469 pg/dL

Two-stage procedure

fixed with angle blade

plate, valgus osteotomy,

and fibula grafting

The postoperative course was uneventful

 64 5.0 mg/dL
148

mg/dL

16.34

ng/mL
6.6 mg/dL

7.1

mg/dL
252 pg/dL

Debridement and

antibiotics due to the

persistence of infection

intraoperatively

The primary source of the infection was lung infection

caused by Pseudomonas aeruginosa. The patient

arrested during the dialysis session four weeks after

discharge from orthopedic care

This study 37
3.57

mg/dL

13.3

mg/dL

57.2

ng/mL
2.56 mg/dL

2.18

mg/dL
157.7 pg/dL

Two-stage bilateral

cementless total hip

replacement

After two years of follow-up, the patient is doing well

Reference

ranges
-

0.74–1.35

mg/dL

10–22

mg/dL

30–70

ng/mL

2.8–4.5

mg/dL

8.6–

10.3

mg/dL

10–55

pg/dL
  

TABLE 2: Summary of several published reports of bilateral femoral neck fractures in patients
with chronic kidney disease.
THA: total hip arthroplasty; CKD: chronic kidney disease

Conclusions
End-stage renal disease is a risk factor for complicated spontaneous neck of femur fractures that necessitate
a multidisciplinary approach for treatment, along with preoperative optimization of patients’ general
condition to reduce the risk of mortality and morbidity. The choice of implant should be customized based
on each patient’s condition. Two-stage cementless THA is preferable in end-stage renal disease patients,
especially in cases with associated hyperparathyroidism. Control of post-surgical comorbidities is crucial to
avoid complications related to components such as loosening and further fractures, as well as systematic
complications such as cardiopulmonary complications and sepsis related to implant infection.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

2023 Rednah et al. Cureus 15(5): e38633. DOI 10.7759/cureus.38633 8 of 9

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


References
1. Wick JY: Spontaneous fracture: multiple causes . Consult Pharm. 2009, 24:100-2, 105-8, 110-2.

10.4140/tcp.n.2009.100
2. Wong SK, Chin KY, Suhaimi FH, Ahmad F, Ima-Nirwana S: The relationship between metabolic syndrome

and osteoporosis: a review. Nutrients. 2016, 8:347. 10.3390/nu8060347
3. Pimentel A, Ureña-Torres P, Zillikens MC, Bover J, Cohen-Solal M: Fractures in patients with CKD-

diagnosis, treatment, and prevention: a review by members of the European Calcified Tissue Society and the
European Renal Association of Nephrology Dialysis and Transplantation. Kidney Int. 2017, 92:1343-55.
10.1016/j.kint.2017.07.021

4. Alem AM, Sherrard DJ, Gillen DL, et al.: Increased risk of hip fracture among patients with end-stage renal
disease. Kidney Int. 2000, 58:396-9. 10.1046/j.1523-1755.2000.00178.x

5. Nickolas TL, Leonard MB, Shane E: Chronic kidney disease and bone fracture: a growing concern . Kidney
Int. 2008, 74:721-31. 10.1038/ki.2008.264

6. Shen C, Chen F, Zhang Y, Guo Y, Ding M: Association between use of antiepileptic drugs and fracture risk: a
systematic review and meta-analysis. Bone. 2014, 64:246-53. 10.1016/j.bone.2014.04.018

7. Klein DM, Tornetta P 3rd, Barbera C, Neuman D: Operative treatment of hip fractures in patients with renal
failure. Clin Orthop Relat Res. 1998, 174-8.

8. Sharma D, Kaliaperumal C, Choudhari KA: An overview of head lice infestation in neurosurgical patients . Br
J Nurs. 2007, 16:982-6. 10.12968/bjon.2007.16.16.27076

9. Kuo LT, Lin SJ, Hsu WH, Peng KT, Lin CL, Hsu RW: The effect of renal function on surgical outcomes of
intracapsular hip fractures with osteosynthesis. Arch Orthop Trauma Surg. 2014, 134:39-45.
10.1007/s00402-013-1884-5

10. Ding BT, Shinde A, Tan KG: Hip hemiarthroplasty for femoral neck fractures in end-stage renal disease
patients on dialysis compared to patients with late-stage chronic kidney disease. Singapore Med J. 2019,
60:403-8. 10.11622/smedj.2019090

11. Tan TL, Ho SW, Graetz AE, Kwek EB: Hemiarthroplasty in the hip fracture patient with renal impairment: to
cement or not to cement. Hip Pelvis. 2019, 31:216-23. 10.5371/hp.2019.31.4.216

12. Popat R, Ali AM, Holloway IP, Sarraf KM, Hanna SA: Outcomes of total hip arthroplasty in haemodialysis
and renal transplant patients: systematic review. Hip Int. 2021, 31:207-14. 10.1177/1120700019877835

13. Li WC, Shih CH, Ueng SW, Shih HN, Lee MS, Hsieh PH: Uncemented total hip arthroplasty in chronic
hemodialysis patients. Acta Orthop. 2010, 81:178-82. 10.3109/17453671003628749

14. Nagoya S, Nagao M, Takada J, Kuwabara H, Kaya M, Yamashita T: Efficacy of cementless total hip
arthroplasty in patients on long-term hemodialysis. J Arthroplasty. 2005, 20:66-71.
10.1016/j.arth.2004.09.055

15. John R, Kumar P, Aggarwal S, Rajnish RK, Agarwal S, Vatsyan K: Simultaneous, non-traumatic, bilateral
neck femur fractures in uremic renal osteodystrophy: a report of three cases and literature review. J Orthop
Case Rep. 2018, 8:90-4. 10.13107/jocr.2250-0685.1066

16. Karaeminogullari O, Demirors H, Sahin O, Ozalay M, Ozdemir N, Tandogan RN: Analysis of outcomes for
surgically treated hip fractures in patients undergoing chronic hemodialysis. J Bone Joint Surg Am. 2007,
89:324-31. 10.2106/JBJS.E.01320

17. Kalra S, McBryde CW, Lawrence T: Intracapsular hip fractures in end-stage renal failure . Injury. 2006,
37:175-84. 10.1016/j.injury.2005.11.006

18. Puvanesarajah V, Amin R, Qureshi R, Shafiq B, Stein B, Hassanzadeh H, Yarboro S: Outcomes following
surgical management of femoral neck fractures in elderly dialysis-dependent patients. Arch Orthop Trauma
Surg. 2018, 138:757-64. 10.1007/s00402-018-2898-9

19. Salduz A, Polat G, Akgül T, Ergin ON, Şahin K, Yazicioğlu Ö: Complications and midterm outcomes of
hemiarthroplasty in hemodialysis patients. Acta Ortop Bras. 2017, 25:220-3. 10.1590/1413-
785220172505167473

20. Blacha J, Kolodziej R, Karwanski M: Bipolar cemented hip hemiarthroplasty in patients with femoral neck
fracture who are on hemodialysis is associated with risk of stem migration. Acta Orthop. 2009, 80:174-8.
10.3109/17453670902875237

21. Zingraff J, Drueke T, Roux JP, Rondon-Nucete M, Man NK, Jungers P: Bilateral fracture of the femoral neck
complicating uremic bone disease prior to chronic hemodialysis. Clin Nephrol. 1974, 2:73-5.

22. Gerster JC, Charhon SA, Jaeger P, et al.: Bilateral fractures of femoral neck in patients with moderate renal
failure receiving fluoride for spinal osteoporosis. Br Med J (Clin Res Ed). 1983, 287:723-5.
10.1136/bmj.287.6394.723

23. Öǧün TC, Memik R, Yel M, Şarlak A: Bilateral pathologic femoral neck fracture as a consequence of renal
osteodystrophy: report of two cases and review of the literature. Joint Dis Relat Surg. 2001, 12:199-202.

24. Hung KH, Lee CT, Gau YL, Chen JB: Neglected bilateral femoral neck fractures in a patient with end-stage
renal disease before chronic dialysis. Ren Fail. 2001, 23:827-31. 10.1081/jdi-100108194

25. Karapinar H, Ozdemir M, Akyol S, Ulkü O: Spontaneous bilateral femoral neck fractures in a young adult
with chronic renal failure. Acta Orthop Belg. 2003, 69:82-5.

26. Devkota P, Ahmad S: Bilateral impacted femoral neck fracture in a renal disease patient . Niger Med J. 2013,
54:354-5. 10.4103/0300-1652.122374

27. Garcia FL, Dalio RB, Sugo AT, Picado CH: Bilateral spontaneous fracturing of the femoral neck in a patient
with renal osteodystrophy. Rev Bras Ortop. 2014, 49:540-2. 10.1016/j.rboe.2014.07.004

28. V S, Patel MT, S R, D N: Simultaneous bilateral femur neck fracture in a young adult with chronic renal
failure- a case report and review of literature. J Orthop Case Rep. 2015, 5:24-6. 10.13107/jocr.2250-0685.337

29. Freitas A, de Macedo Neto SL, Loures FB, Neto ED, de Alencar Barreto LC, Camilo MS: Simultaneous bilateral
femoral neck fracture in a patient with renal osteodystrophy. Trauma Case Rep. 2016, 3:26-31.
10.1016/j.tcr.2016.05.005

30. Mehmet U, Alparslan E, Canan E, Gültekin G: Chronic kidney disease presenting with bilateral spontaneous
femoral neck fracture: a case report. Turkish J Intern Med. 2019, 1:30-3. 10.46310/tjim.632048

2023 Rednah et al. Cureus 15(5): e38633. DOI 10.7759/cureus.38633 9 of 9

https://dx.doi.org/10.4140/tcp.n.2009.100?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4140/tcp.n.2009.100?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu8060347?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu8060347?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.kint.2017.07.021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.kint.2017.07.021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1523-1755.2000.00178.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1523-1755.2000.00178.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/ki.2008.264?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/ki.2008.264?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bone.2014.04.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bone.2014.04.018?utm_medium=email&utm_source=transaction
http://pubmed.ncbi.nlm.nih.gov/9602817/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12968/bjon.2007.16.16.27076?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12968/bjon.2007.16.16.27076?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00402-013-1884-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00402-013-1884-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.11622/smedj.2019090?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.11622/smedj.2019090?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5371/hp.2019.31.4.216?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5371/hp.2019.31.4.216?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1120700019877835?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1120700019877835?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/17453671003628749?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/17453671003628749?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.arth.2004.09.055?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.arth.2004.09.055?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.13107/jocr.2250-0685.1066?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.13107/jocr.2250-0685.1066?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/JBJS.E.01320?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/JBJS.E.01320?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.injury.2005.11.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.injury.2005.11.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00402-018-2898-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00402-018-2898-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/1413-785220172505167473?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/1413-785220172505167473?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/17453670902875237?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/17453670902875237?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/4830515/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.287.6394.723?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.287.6394.723?utm_medium=email&utm_source=transaction
https://www.jointdrs.org/abstract/730?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1081/jdi-100108194?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1081/jdi-100108194?utm_medium=email&utm_source=transaction
http://www.actaorthopaedica.be/assets/127/15-karapinar-ulku-.pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0300-1652.122374?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0300-1652.122374?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.rboe.2014.07.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.rboe.2014.07.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.13107/jocr.2250-0685.337?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.13107/jocr.2250-0685.337?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.tcr.2016.05.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.tcr.2016.05.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.46310/tjim.632048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.46310/tjim.632048?utm_medium=email&utm_source=transaction

	Surgical Challenge in the Management of Spontaneous, Bilateral, Nontraumatic, Neglected Femoral Neck Fractures in a Patient With End-Stage Renal Disease: A Case Report and Literature Review
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory values upon admission.
	FIGURE 1: Radiograph of the pelvis on presentation to the emergency room two months after the injury showing bilateral femoral neck fractures.
	FIGURE 2: Computerized tomography cuts of both hips showing decreased joint spaces with the absorption of both femoral necks.
	FIGURE 3: After total arthroplasty of the right hip in 2017.
	FIGURE 4: X-ray of the pelvis in 2018 after the second surgery.
	FIGURE 5: Radiograph of the pelvis seven months after the second total hip arthroplasty with no unusual features or major complications evident.

	Discussion
	TABLE 2: Summary of several published reports of bilateral femoral neck fractures in patients with chronic kidney disease.

	Conclusions
	Additional Information
	Disclosures

	References


