ORIGINAL ARTICLE

Ipsilateral hip pain and femoral shaft fractures:
is there any relationship?

Ramadan Ozmanevra, M.D.,' ® Nihat Demirhan Demirkiran, M.D.,2
Onur Hapa, M.D.,* ® Ali Balci, M.D.,* ® Hasan Havitgioglu, M.D.3

'Department of Orthopaedics and Traumatology, University of Kyrenia Faculty of Medicine, Kyrenia-TRNC
2Department of Orthopaedics and Traumatology, Kiitahya University of Health Sciences Evliya Gelebi Training and
Research Hospital, Kutahya- Turkey

3Department of Orthopaedics and Trauma Surgery, Dokuz Eylul University Faculty of Medicine, izmir-Turkey
“Department of Radiology, Dokuz Eylul University Faculty of Medicine, Izmir-Turkey

ABSTRACT

BACKGROUND: High-energy traumas are common occurrences worldwide. The rate of overlooked neck fractures in polytrauma
cases is also high. Previous studies have shown that articular hip pathologies, particularly neck fractures, are associated with fractures
of the femoral shaft. This study sets out to describe cases of intra-articular hip pathology following traumatic femoral shaft fracture.
Thus, the present study aims to investigate the relationship between ipsilateral hip pain and femoral shaft fractures.

METHODS: Patients who were diagnosed with a fracture of the femur shaft and who were operated on (intramedullary fixation or
plate) were included in this study. Patients with pathologic fractures, femoral neck fractures, femoral intertrochanteric fractures, or
pelvic fractures were excluded. Patients with at least six months of follow-up and who were capable of independent walking without
support were grouped according to AO/OTA fracture classification. Patients were questioned for deep anterior groin pain, and physical
examination tests and hip imaging (X-ray and MR arthrography) were performed by calling patients with the indicated complaints.

RESULTS: The presence of labral tears were noted in two patients. The incidence of osseous bump of the femoral neck identified
by MR arthrography (MRA) was found in three of 16 hips. Assessment of the presence of gluteal tendinosis or tear and herniation pit
identified three of 16 hips. The presence of osteophytes was noted in one patient. MRA identified three of |6 hips with more than
one type of intra-articular pathology. Two patients with an osseous bump of the femoral neck were also diagnosed with additional hip
pathology as herniation pit.

CONCLUSION: Anterior groin pain in patients with a history of femoral shaft fracture is not always related to implants. Orthopedic
surgeons should become suspicious in cases of intra-articular hip pathology in patients who have persistent hip pain after severe lower
extremity trauma.
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INTRODUCTION

High-energy trauma causes concurrent ipsilateral hip frac-
tures and occurs in 1-6% of fractures of the femoral shaft.
U1 The clearer deformity and shaft fracture pain usually
cover the femoral neck fracture in the same extremity,
and make diagnosis and treatment of these fractures diffi-

cult. The rate of overlooked femoral neck fracture in poly-
trauma cases varies from 19% to 50%;*** however, with
the growing awareness and advances in scanning, this rate
is declining.’®] Severe complications, such as femoral head
osteonecrosis, make it even more important to diagnose
and treat these injuries as early as possible. Khanna et al.”!
investigated intra-articular hip pathologies associated with
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acute hip traumas in their prospective case series and they
found a high incidence of ipsilateral injuries, such as labral
tears (93%), osteochondral lesions (49%) and intra-articular
step-off (38%).

Based on the findings previous studies obtained, we predict
that patients with femoral shaft fractures may also have uni-
lateral intra-articular pathologies that may not be noticed
at initial evaluation. Particularly in patients who have com-
plaints of anterior groin pain with a history of femoral shaft
fracture, we think that this pain may be due to intra-articu-
lar hip pathologies that develop after trauma. Conventional
radiographs may be inadequate for diagnosing these injuries
(such as FAIl, chondral injury, labral tear;) and MR arthrogra-
phy has been proven to be a gold standard in recent studies.
110131 Therefore, we set out to investigate intra-articular hip
pathologies of patients who developed deep anterior groin
pain in follow-up after femoral shaft fracture surgery, using
physical examination X-rays and MR arthrography.

Patients who were diagnosed with a fracture of the femoral
shaft and who had been operated on (intramedullary fixation
or plate) were included in this study. Patients with pathologic
fractures, femoral neck fractures, femoral intertrochanteric
fractures, or pelvic fractures were excluded. Patients with at
least six months of follow-up and who were capable of inde-
pendent walking without support were grouped according to
AO/OTA fracture classification. Patients were questioned for
deep anterior groin pain, and physical examination tests and
hip imaging (X-ray and MR arthrography) were performed by
calling patients with the indicated complaints.

The research question of our study was ‘what is the fre-
quency of unnoticed ipsilateral hip joint injuries following
femoral shaft fractures?. Our hypothesis was ‘after femur
shaft fractures, ipsilateral intraarticular hip pathologies are
seen, and the diagnosis is frequently overlooked at initial
evaluation. This study aims to describe cases of intra-articu-
lar hip pathologies following traumatic femoral shaft fracture.
We aimed to evaluate the correlation between intra-articular
hip pathologies and femoral shaft fractures.

MATERIALS AND METHODS

Patients who were diagnosed with a fracture of the femur
shaft and who had been operated on (intramedullary fixa-
tion or plate application) were included in this study. Patients
with pathologic fractures, femoral neck fractures, femoral
intertrochanteric fractures, or pelvic fractures were ex-
cluded. Patients with at least six months of follow-up and
who were capable of independent walking without support
were grouped according to AO/OTA fracture classification.
Patients were questioned for deep anterior groin and hip
pain. Physical examination tests and hip imaging (X-ray and
MR arthrography) were performed by calling patients with
the indicated complaints. For this purpose, ethical approval
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was obtained. This study was supported by the Scientific Re-
search Project Unit of Dokuz Eylul University.

A retrospective review was performed to identify 145 patients
who had undergone femoral shaft fracture surgery within
the previous six months. Twenty-five patients with persis-
tent groin pain or limping following fixation of an ipsilateral
femoral shaft fracture were reported. A written report was
prepared by asking the patient about the pain or limping via
telephone. Sixteen of the patients agreed to visit the hospital
for examination. All patients reported groin pain that was not
present before the surgery. All patients signed an informed
consent form. The diagnosis was verified based on clinical ex-
amination findings and tests. X-rays (Pelvis AP, 45° modified
Dunn lateral radiographs, false profile) and MRI arthrography
(MRA) were applied to the included patients. Following the
MR imaging, the joint injection was performed. Patients were
placed on a fluoroscopic table for a hip puncture, and internal
rotation was maintained using a bolster under the knees with
both feet taped together. A direct anterior or anterolateral
approach to the hip was used. Intraarticular needle position
was documented by injecting a small amount of iodinated
contrast material. After confirming the intraarticular posi-
tion, Gadopentetate dimeglumine (Magnevist; Berlex Labo-
ratories, Wayne, NJ) was injected. Objective assessment was
performed at the radiology department.

Data were collected, which included the assessment of labral
tears, subchondral cysts, ligamentum teres tears, labral/par-
alabral cysts, acetabular bone edema, fibrocystic changes of
the femoral head/neck, rim fracture, osseous bump of the
femoral neck, chondral lesions, osteophytes, transverse lig-
ament tears, bursitis, avascular necrosis, adductor longus
tendinosis, gluteal tendinosis or tear, femoral bony abnormal-
ities and herniation pit.

Mean, standard deviation, median lowest, highest, frequency
and ratio values were used in descriptive statistics of the
data. The distribution of variables was measured with the
Kolmogorov-Simirnov test. Mann-Whitney U test was used
for quantitative independent data analysis. Chi-square test
was used for the analysis of qualitative independent data, and
Fischer test was used when the chi-square test conditions
were not provided. SPSS 22.0 program was used in the anal-
ysis.

RESULTS

Sex distribution consisted of six women and ten men. The
average age of the patients was 37.8 years (range 18-81). The
average time from trauma to study was 28.3 months. Four of
the patients were applied plate and |2 patients were applied
intramedullary nail.

The presence of labral tear was noted in two patients (Fig. I).
The incidence of an osseous bump of the femoral neck iden-
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Figure 2. The MRI and pelvis AP postoperative 2" day of the pa-
tient showed gluteal tendinosis.

Figure 3. The MRI and X-ray of the patient with herniation pit.

tified by MRA was three of 16 hips. In the assessment of the
presence of gluteal tendinosis or tear (Fig. 2) and herniation
pit, three of 16 hips were identified (Fig. 3). The presence of
osteophytes was noted in | patient. MRA identified three
of 16 hips as having more than one type of intra-articular
pathology (Table ). Two patients with osseous bump of the
femoral neck were also diagnosed with additional hip pathol-
ogy as herniation pit. Fifty percent of hips were diagnosed
radiologically with intra-articular pathology (Table |). Over-
looked femoral neck fracture was not detected. The average
alfa angle which was measured was 43,9 and lateral centre
edge angle was 35,3.

No significant difference was found between the patholo-
gies and angles of the hip in comparison with fracture types
(p>0.05) (Table 2). No difference was found between the
types of operations performed (p>0.05) (Table 3).
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Table I. Patients’ demographics and detected hip
pathologies
Min—-Max Median MeaniSD n %
Age 18-8l 270  37.84206
Sex
Female 6 375
Male 10 625
Fracture type
Oblique 2 125
Transvers 14 875
Operation type
Plate 4 250
Intramedullary nail 12 75.0
Alfa angle (degree)  29-78 415 4391114
Lateral center
edge angle (degree) 2446 355 35.3+5.8
Labral tear
-) 14 875
+) 2 125
Osseous bump of
the femoral neck
) 13 813
+) 3 188
Osteophytes
-) 15 938
+) I 6.3
Gluteal tendinosus
or tear
-) 13 813
(+) 3 188
Herniation pit
“) 13 8l1.3
+) 3 188

Min: Minimum; Max: Maximum; SD: Standard deviation.

DISCUSSION

Our study revealed an ipsilateral hip pathology in half of the
patients with hip and deep groin pain after femoral shaft frac-
ture, regardless of fracture type or treatment modality. The
source of persistent hip pain during the recovery period in pa-
tients with traumatic femoral shaft fracture is not always ob-
vious. In some patients, it is present despite appropriate heal-
ing of the fracture. Implant removal may be recommended in
some cases, but this is not always successful.l'l The causes of
persistent symptoms can be multifactorial. The probability of
an intra-articular hip pathology is often neglected. With the
high-energy injuries, the possibility of complaints depends on
both femoral shaft fracture and pathology of the hip joint re-
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Table 2. The comparison of fracture types
Fracture type-Oblique Fracture type-Transvers p
MeantSD n % Median MeantSD n % Median
Alfa angle (degree) 58.0+£28.3 58.0 41.947.3 41.5 0.524
Lateral center edge angle (degree) 39.0+5.7 39.0 34.7+5.9 35.0 0.340™
Labral tear
“) 100 12 85.7 1.000%
+) 0.0 14.3
Osseous bump of the femoral neck
“) I 50.0 12 85.7 0.350°
+) I 50.0 2 14.3
Osteophytes
“) 100 13 929 1.000%
+) 0.0 | 7.1
Gluteal tendinosus or tear
“) 100 Il 78.6 1.000%
+) 0.0 3 214
Herniation pit
-) 2 100 I 78.6 1.000%
+) 0 0.0 3 214
™Mann-Whitney U test; Chi-square test (Fischer test). SD: Standard deviation.
Table 3. The comparison of operation types
Operation type-Plate Operation type-IMN p
MeantSD n % Median Mean*SD n % Median
Alfa angle (degree) 51.0£18.7 44.0 41.6x7.5 41.5 0.504™
Lateral center edge angle (degree) 37.8+3.6 36.5 34.4+6.3 335 0.208™
Labral tear
“) 3 75.0 I 91.7 0.450°
(+) I 25.0 | 83
Osseous bump of the femoral neck
-) 3 75.0 10 83.3 1.000%
(+) I 25.0 16.7
Osteophytes
“) 3 75.0 12 100.0 0.250°
(+) I 25.0 0.0
Gluteal tendinosus or tear
-) 3 75.0 10 83.3 1.000%
(+) I 25.0 16.7
Herniation pit
“) 4 100 9 75.0 0.529*¢
+) 0 0.0 3 25.0
™Mann-Whitney U test; Chi-square test (Fischer test). IMN: Intramedullary nail; SD: Standard deviation.
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mains unclear.!'>'®! These pathologies may lead to persistent
hip pain and disability. Femoral shaft fractures arise from con-
siderable trauma, so these patients often have other injuries
given that common comorbid injuries femoral neck fracture
and soft tissue damage of the knee are both documented
in the literature.l'”'® Burnett et al.l'! concluded that when
a femoral shaft fracture occurs, significant attention has not
been paid to the possibility of a soft tissue injury of the hip.
This may be due in part to the initial severity of the trauma,
as well as general pain related to the fracture or its fixation,
complicating the diagnosis of labral pathology. In our study,
we detected at least one type of intraarticular pathology in
half of the patients with femoral shaft fracture and hip pain
after a fracture. Three of these patients had more than one
articular pathology.

Orthopedic surgeons should become suspicious of labral
pathology in patients who have persistent hip pain after
severe lower extremity trauma. MRI arthrography is more
specific and more sensitive than conventional MRI. Studies
have shown that MRI arthrography is the most definitive and
reliable diagnostic tool to confirm the presence of a labral
tear.?>22 |n patients with ipsilateral hip joint complaints, eval-
uation of the hip with MRI arthrography after completing
clinical and radiographic examination may be required. Intra-
articular hip pathology can be confirmed by performing hip
arthroscopy, and hip arthroscopy may also help to eliminate
the source of pain.

High energy trauma can subluxate or dislocate adjacent
joints and cause significant intra-articular trauma. Similar en-
tities have also been shown in the knee. Several studies have
documented ligamentous knee damage in conjunction with
femoral fractures.324

Our patient group consisted of patients with femoral shaft
fractures after high energy trauma. Only two of our patients
had an oblique fracture. However, no significant difference
was found between fracture type and intraarticular patholo-
gies.

Twelve patients were treated with IMN and four patients
received plate application in our study group. No significant
difference was found between operation types and intraartic-
ular pathologies. None of the patients underwent implant re-
moval because of pain. Removal of the implant is most com-
monly applied in patients with persistent hip pain following
ORIF of a femoral shaft fracture. Implant removal successfully
alleviates pain in many cases, but studies documented cases
in which pain was not relieved. Dodenhoff et al. reported the
incidence of residual femoral pain in 80 patients who were
treated for traumatic femoral fracture with a Grosse-Kempf
nail. Seventeen patients had the nail removed due to pain,
and of these, six (35%) patients continued to experience the
pain. This result suggests that if the pain is not resolved af-
ter implant removal, consideration should be given to soft
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tissue and intra-articular pa-thology of the adjacent joints.
Magnetic resonance imaging provides highly sensitive and ac-
curate resolution of the labrum and associated tissue, making
it an effective tool for identifying the location and magnitude
of a labral tear.['¥

In our study, eight of the sixteen patients presented intra-
articular hip pathologies with persistent hip and groin pain
after femoral shaft fracture. We found a correlation between
femoral shaft fracture and intra-articular hip pathologies.

One of the limitations of our study is the amount of included
patients. The number of patients is insufficient to detect the
frequency of the ipsilateral hip joint injuries following femoral
shaft fractures. The weakness of this study is that it was a
retrospective study. However, the study is enhanced by the
use of a blinded musculoskeletal radiologist to quantify the
pathologic findings from the imaging to provide valuable in-
sights into the literature. We hope further investigations may
lead to insightful information about this research topic.

Conclusions

In conclusion, intra-articular hip pathologies can be detected
in patients who have femoral shaft fractures. Anterior groin
and hip pain in patients with a history of femoral shaft frac-
ture are not always related to implants. Orthopedic surgeons
should become suspicious of intra-articular hip pathology in
patients who have persistent hip pain after severe lower ex-
tremity trauma. It should be kept in mind that intraarticular
injuries other than femur neck fracture may develop with the
femoral shaft fracture.

Conflict of interest: None declared.
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ORIJINAL CALISMA - OZET

ipsilateral kalca agris1 ve femur saft kiriklari: Herhangi bir iligki var m1?

Dr. Ramadan Ozmanevra," Dr. Nihat Demirhan Demirkiran,2 Dr. Onur Hapa,? Dr. Ali Balc1,* Dr. Hasan Havitgioglu?
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AMAC: Yiiksek enerijili travmalar diinya gapinda yaygin karsilasilan olaylardir. Politravma olgularinda gézden kagan boyun kiriklarinin orani da yik-
sektir. Daha 6nce yapilan calismalar artikiler (eklem igi) kalga patolojilerinin, 6zellikle de boyun kiriklarinin femoral saft kiriklari ile iligkili oldugunu
gostermistir. Bu galismanin amaci travmatik femoral saft kingini takiben eklem igi kalga patolojisi olgularini tanimlamaktir. Bu galismanin arastirma
sorusu “Femur saft kiriklarindan sonra femur boynu kirilmayan hastalarin kalga eklemlerinde ne oluyor?” dur.

GEREC VE YONTEM: Femur saft kingi tanisi konan ve ameliyat edilen hastalar (intramediiller fiksasyon veya plak uygulamasi) calismaya alindi. En az
alti ay takip edilen ve desteksiz bagimsiz ylirime yetenegine sahip hastalar AO/OTA kirik siniflamasina gére gruplandirildi. Hastalara derin anterior
kasik agrisi soruldu ve belirtilen sikayetleri olan hastalar aranarak fizik muayene ve kalga goriintiileme (X-ray ve manyetik rezonans artrografi [MRA])
yapildi.

BULGULAR: iki hastada labral yirtik tespit edildi. MRA ile femur boynu ossedz bump |6 kalgadan iigtinde bulundu. Gluteal tendinosis veya gézyasi
ve herniasyon pit (gukurunun) varliginin degerlendiriimesi, |6 kalgadan Ugtlinde tespit edilmistir. Bir hastada osteofit varlig belirlendi. MRA ile, 16
kalgadan Ugtlinde birden fazla tipte intra-artikiler (eklem igi) patoloji tanimlandi. Femur boynu osse6z bumpi olan iki hastaya da herniasyon pit olarak
ek kalga patolojisi tanisi konuldu.

TARTISMA: Femur saft king dykisu olan hastalarda kasik 6nii agrisi her zaman implantlaria iliskili degildir. Ortopedik cerrahlar, siddetli alt ekstre-
mite travmasi sonrasl kalic kalga agrisi olan hastalarda eklem igi kalga patolojilerinden stiphelenmelidirler.

Anahtar sozclikler: Eklemigi; femur kingi; femur saft; kalga patolojisi; manyetik rezonans artrografi.
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