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CASE REPORT

Adductor Insertion Avulsion Syndrome with Proximal
Femoral Shaft Stress Fracture: Not Only Found in
Young Athletes
Anatole Pauchet, Ana Falticeanu and Olivier Lebecque
The adductor insertion avulsion syndrome, also called “thigh splints,” is usually considered a sports injury,
causing thigh and groin pain. It is related to chronic traction stress of the adductor muscles at their
insertion site along the posterior margin of the proximal and mid-femoral diaphysis, and it can get
complicated by stress fracture. We report the case of a 64-year-old woman—significantly older than
previously reported cases—with a history of complete functional loss of the right hip following intensive
physiotherapy and a final diagnosis of adductor insertion avulsion syndrome.
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1. Introduction
The adductor insertion avulsion syndrome—also called
“thigh splints”—is part of the differential diagnosis
of sports injuries and hip pain [1]. It has been mostly
described in young athletes and army trainees [1–3].
It involves a periosteal reaction of the posteromedial
femoral shaft due to the repeated stress of the adductor
muscle [2] and can be associated with a stress fracture
in advanced cases [3]. The diagnosis is usually based
on magnetic resonance imaging (MRI) of the proximal
femoral region [3]. However, a whole-body bone scan is
commonly performed beforehand, helping to pinpoint
the abnormality at the adductor’s insertion site [2–4].
Patients undergo conservative treatment with rest and
gradual return to physical activity [1].
This case emphasizes the importance of recognizing
the imaging features of the adductor insertion avulsion
syndrome, not to be confused with gluteus maximus
insertion’s lesion, especially in older patients. To the
best of our knowledge, no case has ever been reported
in patients older than 50 years, and only two cases have
been reported so far in patients older than 40 years
old [3, 5].
2. Case Report
A 64-year-old woman presented to the emergency
department with acute right hip pain and near total
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functional loss. The patient had a history of multiple
sclerosis for which intensive physiotherapy sessions
have been required. She had neither bisphosphonate
nor cortisone in her drug regimen. The pain was
not relieved by pain killers and anti-inflammatory
drugs.
The initial pelvis and right hip radiographs showed
a periosteal reaction of the posteromedial proximal
femoral shaft (Figure 1). A whole-body bone scan—
performed shortly after—showed an increased radiotracer
uptake at the same site on delayed images and a
computed tomography exam re-affirmed the periosteal
reaction. Two weeks later, the patient underwent a hip
MRI in our institution. The T2-STIR sequences showed
high signal intensity in the soft tissues at the insertion
of the adductor’s muscles, with a circumferential rim
shaped extension along the femoral shaft (Figure 2a).
High T2-STIR signal intensity was found in the femoral
bone marrow at the same height, adjacent to the
adductor’s insertion site. Gadolinium-enhanced fatsuppressed T1-weighted images showed enhancement
of the corresponding bone marrow and soft tissues at
the femoral insertion of the adductor’s muscles. MRI
also revealed a cortical thickening and an underlying
stress fracture of the medial cortical bone of the femoral
shaft, appearing as a hypointense fracture line on both
T1- and T2-weighted sequences (Figure 2b), associated
with cortical thickening. High-resolution computed
tomography confirmed the stress fracture (Figure 3). The
diagnosis of adductor insertion avulsion syndrome with
stress fracture was, therefore, made two weeks after the
initial admission.
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Figure 1: Plain radiograph of the right hip showing a mature periosteal reaction along the posteromedial proximal
femoral diaphysis (arrow), without any fracture identified.

Figure 2: a) Right proximal femur MRI: axial T2-weighted inversion recovery (IR) image shows high signal intensity at
the insertion site of right adductors muscles (arrow), extending around the diaphysis as a circumferential ring (arrowheads). b) Right proximal femur MRI: sagittal STIR image shows high signal intensity interesting the posterior soft
tissue, and the bone marrow (arrowheads) with a linear low signal component interesting the medial cortical bone of
the femoral shaft (arrow), consistent with stress fracture.
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Figure 3: a) Coronal CT maximum intensity projection reconstruction of the proximal femur shows medial periosteal
thickening and fine line of lucency consistent with stress fracture (arrows). b) Axial CT image of the proximal femur
shows the medial stress fracture (arrow) with a periosteal reaction on its posteromedial part (site of adductor’s
avulsion) (arrowhead).
3. Discussion
The adductor insertion avulsion syndrome is a rare cause
of hip pain, with very few cases reported. The pathogenesis
has been described by Charkes et al. as similar to the
classical shin splints, and leading less commonly to a
cortical stress fracture as a final consequence [2]. We
found 23 patients diagnosed with an adductor insertion
avulsion syndrome in literature [2–10] with a mean age of
19.2 years. Only two patients over 40 have been reported
with thigh splints, and neither of them had mentioned
any recent athletic activity [3, 5]. We report the case of a
64-year-old patient, making it the oldest case in literature,
and we suspect this pathology was caused by the intensive
physiotherapy sessions.
The initial radiographs can be negative or they may show
a periosteal reaction on the posteromedial femoral shaft
[1–3, 6]. Bone scan helps pinpoint this pathology, often
located at the edge of the field of view of a hip MRI [3].
An increased radiotracer uptake along the posteromedial

femoral diaphysis is seen on delayed images [1, 2] and
computed tomography can confirm the periosteal reaction
and a stress fracture, if present [4]. The most common
finding on MRI is a high signal intensity on T2 STIR
weighted image in the soft tissue along the posteromedial
proximal femoral shaft at the adductor’s insertion site [1,
3–9, 10]. In advanced cases, a high signal intensity on T2
STIR weighted images can be found in the adjacent bone
marrow [1, 3–8, 10], which may sometimes reveal an
associated stress fracture, appearing as a linear low signal
component through the cortex. The MRI findings are not
specific, and the differential diagnosis includes tumor and
osteomyelitis, requiring an follow-ups, especially in young
patients [3, 6, 7, 11]. One of the main differential diagnosis
to consider, especially in older patients, is a lesion of the
maximus gluteus insertion, as it is next to the insertion
site of the adductor muscles [12]. Common imaging
findings may include bone scan hot spots at the femoral
proximal region and periosteal reaction on radiograph
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and computed tomography [12, 13]—findings very similar
to the thigh splint.
High-resolution computed tomography may not
be required for diagnosis after the MRI, especially if a
bone scan has previously been performed. Two cases of
ultrasound diagnosed thigh splints have been reported
[9, 10]. Ultrasound findings may include cortical
irregularity at the adductor’s insertions site with adjacent
soft tissue hypoechogenicity and hyperemia [1].
4. Conclusion
The adductor insertion avulsion syndrome is part of the
hip pain differential diagnosis. It is caused by chronic
traction stress and may be associated to a stress fracture,
potentially causing complete functional loss. Although
mainly encountered in young athletes, our case report
highlights that elderly people can also be affected. It
should not be confused with gluteus maximus insertion’s
lesion, a pathology affecting mainly older patients, with
similar topography of bone scan and MRI abnormalities.

6.

7.

8.

9.

Competing Interests
The authors have no competing interests to declare.
References
1. Hegazi T, Belair J, McCarthy E, Roedl J, Morrison
W. Sports injuries about the hip: What the
radiologists should know. Radiographics. 2016;
36: 1721–1722. DOI: https://doi.org/10.1148/
rg.2016160012
2. Charkes ND, Siddhivarn N, Schneck CD. Bone
scanning in the adductor insertion avulsion
syndrome (“thigh splints”). J Nucl Med. 1987; 28:
1835–1838.
3. Anderson MW, Kaplan PA, Dussault RG.
Adductor insertion avulsion syndrome (thigh
splints): Spectrum of MR imaging features. AJR Am
J Roentgenol. 2001; 177: 673–675. DOI: https://
doi.org/10.2214/ajr.177.3.1770673
4. Mahajan
MS.
Bone
scanning
in
the
adductor insertion avulsion syndrome. World
J Nucl Med. 2013; 12: 73–75. DOI: https://doi.
org/10.4103/1450-1147.136698
5. Lawande MA, Sankhe S, Pungavkar SA,
Patkar DP. Adductor insertion avulsion
syndrome with stress fracture of femoral
shaft: MRI findings. Australasian Radiology.

10.

11.

12.

13.

2007; 51: B104–B106.
DOI: https://doi.
org/10.1111/j.1440-1673.2007.01799.x
Nishio J, Michiya H, Masatoshi N. Adductor
insertion avulsion syndrome mimicking neoplastic
processes in a 14-year-old long-distance runner.
Orthopedics. 2012; 35: e1442–e1445. DOI: https://
doi.org/10.3928/01477447-20120822-37
Anderson SE, Johnston JO, O’Donnell R,
Steinback LS. MR imaging of sports-related
pseudotumor in children: Mid femoral diaphyseal
periostitis at insertion site of adductor musculature.
AJR Am J Roentgenol. 2001; 176: 1227–1231. DOI:
https://doi.org/10.2214/ajr.176.5.1761227
Tasdelen N, Altintas F, Gürses B, Kara
HD, Kılıçkesme NO, Gürmen AN. Adductor
insertion avulsion syndrome (thigh splints):
Diagnosis with MRI follow-up. Yeditepe Medical
Journal. 2008; 6: 75–78. DOI: https://doi.
org/10.15659/yeditepemj.15.10.259
Sofka CM, Marx R, Adler RS. Utility of sonography
for the diagnosis of adductor avulsion injury (“thigh
splints”). J Ultrasound Med. 2006; 25: 913–916. DOI:
https://doi.org/10.7863/jum.2006.25.7.913
Weaver JS, Jacobson JA, Jamadar DA, Hayes
CW. Sonographic findings of adductor insertion
avulsion syndrome with magnetic resonance
imaging correlation. J Ultrasound Med. 2003;
22: 403–407. DOI: https://doi.org/10.7863/
jum.2003.22.4.403
Tshering-Vogel D, Waldherr C, Schindera ST,
Steinbach LS, Stauffer E, Anderson SE. Adductor
insertion avulsion syndrome, “thigh splints”:
Relevance of radiological follow-up. Skeletal Radiol.
2005; 34: 355–358. DOI: https://doi.org/10.1007/
s00256-004-0864-9
Van Damme K, De Coster L, Mermuys K, Van
Den Eeckhaut A, Walgraeve N, De Geeter F.
Bone scan findings in calcific tendinitis at the
gluteus maximus insertion: some illustrative cases.
Radiology Case Reports. I2 2017; 168–174. DOI:
https://doi.org/10.1016/j.radcr.2016.11.009
Thornton MJ, Harries SR, Hughes PM,
Whitehouse R, Carradine S. Calcific tendinitis of
the gluteus maximum tendon with abnormalities
of cortical bone. Clinical Radiology. 1998;
53: 296–301. DOI: https://doi.org/10.1016/
S0009-9260(98)80131-1

How to cite this article: Pauchet A, Falticeanu A, Lebecque O. Adductor Insertion Avulsion Syndrome with Proximal Femoral
Shaft Stress Fracture: Not Only Found in Young Athletes. Journal of the Belgian Society of Radiology. 2020; 104(1): 21, 1–4.
DOI: https://doi.org/10.5334/jbsr.2014
Submitted: 28 November 2019

Accepted: 17 April 2020

Published: 06 May 2020

Copyright: © 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Journal of the Belgian Society of Radiology is a peer-reviewed open access journal
published by Ubiquity Press.

OPEN ACCESS

