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Cystic Fibrosis with Paediatric Femoral Neck Stress Fracture: A Case
Report and the Review of Literature

Pediatrik Femur Boyun Stres Kirigi1 Olan Kistik Fibroz: Bir Olgu Sunumu ve Literattrin

Gozden Gegirilmesi

@ Yavuz Sahbat, ® Ahmet Hamdi Akgiille

Marmara University Faculty of Medicine, Department of Orthopedics and Traumatology, istanbul, Turkey

Abstract

Cystic fibrosis is a common genetic disease of the white population with autosomal recessive inheritance. It may present with sinopulmonary,
gastrointestinal, genitourinary, bone and joint findings. Osteoporosis, osteopenia, and fractures are musculoskeletal problems related to the
disease. Although vertebral fractures are common, non-vertebral fractures have been reported rarely. In this case report, we present the case
of a 9-year-old girl with osteopenia-induced femoral neck stress fracture caused by cystic fibrosis. During hospitalization for sinopulmonary
infection, the patient presented to our clinic with left thigh pain without trauma. The left hip joint was examined and found to be clear.
Anterior posterior X-ray examination of the patient, who had difficulty in stepping, revealed no displaced fracture. The patient was later
diagnosed with type 2 Fullerton & Snowdy fracture, and surgical fixation was ruled out. The patient was successfully treated with non-steroidal

anti-inflammatory drugs and immobilization.
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Kistik fibrozis otozomal resesif gegisli, beyaz irkin sik gériilen bir genetik hastaliidir. Sinopulmoner, gastrointestinal, genitolriner, kemik ve
eklem bulgulari ile karsimiza cikabilir. Osteoporoz, osteopeni ve kiriklar hastaliga bagli kas-iskelet sistemi sorunlaridir. Vertebra kiriklari sik
goriulmekle birlikte nadiren vertebra disi kiriklar bildirilmistir. Biz olgu sunumumuzda kistik fibrozisin yol actigi osteopeniye bagl femur boyun
stres kingi olan 9 yasindaki bir kiz hastayr sunmaktayiz. Sinopulmoner enfeksiyon nedeni ile yatisi esnasinda, travmasiz sol uyluk agrisi ve yik
vermede zorluk nedeni ile tarafimiza danisilan hastanin anterior posterior radyografik degerlendirmesinde patolojik bulguya rastlanmayip,
manyetik rezonans gorlintlileme sonucunda sol femur boynunda deplase olmayan kirik gériintist saptandi. Fullerton & Snowdy tip 2 olarak
degerlendirilen hastaya cerrahi fiksasyon distinilmedi. Non-steroid anti-enflamatuvar ilag ve immobilizasyon ile basarili sekilde tedavi edildi.

Anahtar kelimeler: Kistik fibrozis, stres kingi, cocuk femur boyun kirigi

Introduction

Cystic fibrosis (CF) is an autosomal recessive disease
predominantly seen in the Caucasian race. Prevalence is 1/2000-
3500 per live birth. Skeletal findings related to CF are only
seen in a limited group of patients. Bone manifestations of the
disease are osteoporosis, osteopenia, and vertebral fractures.
We present a case of a 9-year-old girl diagnosed with CF, having
a femoral neck stress fracture.

Case Report

Informed consent was obtained from the mother of the patient
because of the patient is under 18 years old. A nine-year-

old female patient diagnosed with CF was consulted at our
clinic with left hip pain while she was hospitalized because of
pulmonary infection. The patient was also receiving treatment
for type 1 diabetes mellitus last five years. She had left hip
pain, radiating to the anterior thigh without any history of
trauma. The range of motion of the left hip joint was full, with
moderate pain. There was no other pathological orthopedic
finding on physical examination. On pelvic anteroposterior
(AP) view X-ray, there was no sign of a fracture or periosteal
reaction (Figure 1). Actual laboratory findings were; calcium:
8.9 mg/dL, phosphor: 5.4 mg/dL, magnesium: 1.8 mg/dL,
25-hydroxyvitamin D: 32.12 ug/L, parathormone: 26.54 ng/L,
osteocalcin: 5.81 ug/L, Ctelopeptide: 0.98 ug/L, C-reactive
protein (CRP): 21.8 mg/L. Except for C-telopeptide height
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and CRP height, other tests were monitored in the reference
range. Recent dual-energy X-ray absorptiometry result was
lumbar (L2-4) bone density 0,495 g/cm? (Z-score: 2.4). On
magnetic resonance imaging (MRI), left femoral neck stress
fracture and surrounding bone edema were visible on the T2
sequence (Figure 2). After radiological evaluation, the fracture
was classified as compression type, according to Fullerton
& Snowdy classification, and no surgical intervention was
planned. The patient was followed with restricted weight
bearing, non-steroidal anti-inflammatory drugs, and oral
vitamin D replacement therapy. Follow-up was planned and
performed as 30 days without, 20 days partial, followed with
full weight-bearing. On the 30™ day clinic visit, there was callus
visible on pelvic AP X-ray (Figure 3). On third month visit,
the patient was free of pain with a full range of motion and

function.

Figure 1. First X-ray: There was no sign of a fracture or periosteal
reaction

Figure 2. Magnetic resonance imaging: Left femoral neck stress
fracture and surrounding bone edema were visible on the T2
sequence

Discussion

CF is a disease caused by a mutation of the transmembrane
conductance regulator (CFTR) gene, located on the 7.
chromosome. CF; affects respiratory, gastrointestinal, and
urinary systems, as well as the musculoskeletal system. Bone
involvement includes mostly osteopenia and osteoporosis.
Paccou et al. (1) reported in a study on adults with CF, the
prevalence of osteoporosis, osteopenia, and non-vertebral
pathological fractures; 23%, 38%, and 19%, respectively. The
distribution of non-vertebral fractures on CF patients shows
heterogeneity, and there are various studies with different
results for most frequent fractured bones (2,3).

Femoral neck fractures are uncommon injuries like less than
1% in all pediatric fractures, usually associated with significant
trauma (4). Repetitive microtrauma may also cause femoral neck
stress fractures (5). Femoral neck stress fractures are 1-7,2% of
all stress fractures.

Low bone mineral density (BMD) is one of the possible etiological
factors for a stress fracture (6-9). Malnutrition, chronic infection,
vitamin D insufficiency, hypogonadism, and low physical activity
are primary factors for decreased BMD (10).

BMD of our patient checked 3 years ago was 0.560 g/
cm? (Z-score: -1.4), declined to 0.495 g/cm?, (Z-score: -2.4)
at the time of fracture. She was seven times hospitalized
because of pulmonary infection and malnutrition in the
last three years. On every hospitalization, she did not use
intravenous corticosteroids but had inhalation corticosteroids
for treatment, which is another factor predisposing low
BMD (11). Zsscore is significantly correlated with respiratory
parameter forced expiratory volume in one second (FEV1)
(12). FEV1 score 2 months before fracture is 51% (age normal
75-80%). However, even with normal nutrition and mild
disease may have low BMD (13). CF patients with F508del
homozygous mutation have lower BMD. Our patient does not
have this mutation (14).

Figure 3. 30" day clinic visit; there was callus visible on pelvic
anteroposterior X-ray
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A pediatric patient consulted because of hip and groin pain;
transient synovitis, Perthes disease, infection, malignancy, and
dysplasia should be ina differential diagnosis. The primary
symptom for a femoral neck stress fracture is gradually worsening
hip, anterior groin, and knee pain. Pain is elevated with weight-
bearing and activity, relieves with rest. The patient may have an
antalgic gait pattern. Physical examination, patients avoid active
hip movement, and passive motion causes pain and fear. The
first used imaging modality is AP direct radiography. 15° internal
rotation X-ray may also be helpful for evaluation but has limited
diagnostic value. MRl is a gold standard for evaluation (6,15-17).
Haddad et al. (6) used an MRI to define stress fractures and
reported bone edema as the most frequent finding. The most
common classification system for femoral neck stress fractures is
Fullerton & Snowdy classification, which is based on direct X-rays
and bone scans (18). Fractures are classified as compression
type, tension type, and displaced fractures according to this
classification.

We do not think our patient’s stress fracture is caused by
repetitive trauma. Risk factors in our patient are Z-score declining
from-1.4 to0 -2.4 /cm?, prepuberty, female gender, and low FEV1
score, steroid use (10).

Primary aims in the treatment of femoral neck fracture are
to prevent avascular necrosis, coxa vara, and premature
physeal closure. These complications depend on the amount
of displacement (19). Biz et al. (20) successfully treated
conservatively 1 of 4 femoral neck stress fractures, and they
used dynamic hip screw fixation for other patients. We did
not choose surgical intervention because of age, undisplaced
fracture, and limited immediate activity expectations of the
patient.

There are 2 case reports about femoral neck fractures in
CF patients. Lim et al. (21) reported bilateral femoral neck
fractures after grand mal epilepsy on a 34-year-old CF patient.
The patient reported with prolonged usage of corticosteroids
and malnutrition after recurrent pulmonary infection. These
two factors decrease BMD and increase the risk of fracture
as well as our patient. The patient was treated successfully
with bilateral total hip arthroplasty and vitamin D support
to increase BMD. Haworth et al. (22) successfully treated a
25-year-old patient with low BMD. The patient was deceased
two years after surgery, and on bone biopsy, severe cortical and
trabecular osteopenia was observed, which was not specific for
osteomalacia or osteoporosis. Their new histomorphological
findings suggest that bone disease caused by CF may be much
more complicated.

There was no reported femoral neck stress fracture of a CF
child.

Low BMD becomes a much more challenging issue because
of the longer life expectancy of CF patients. Stress fracture
should be in the differential diagnosis of a CF patient with
joint and extremity pain without trauma. We suggest early
monitorisation of bone quality because of possible early-onset
low BMD.
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