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Introduction 
Avulsion fracture of the ischial tuberosity is uncommon. Patients typically present with 
symptoms consistent with hamstring strain. The purpose of this case report is to describe 
an avulsion fracture of the ischial tuberosity and subsequent recovery in an athlete with 
an endocrine disorder. 

Case Description 
A 15-year-old United States of America Gymnastics level 9 gymnast presented with right 
hamstring pain after regular practice. She had been diagnosed with isolated growth 
hormone deficiency at age 4 and was treated with growth hormone replacement therapy 
until age 14. Six months before presentation, she experienced the insidious onset of dull, 
aching pain in her right hamstring, near the junction of the thigh and buttocks, that was 
believed to be the result of a chronic hamstring strain. The pain increased gradually over a 
year and was relieved with rest, massage, and dry needling. Two days before presentation, 
she felt a “snap” and pain while performing a switch leap during regular practice. She had 
sharp localized pain in the proximal hamstring with walking and sitting. She was 
diagnosed with a minimally displaced avulsion fracture of the ischial tuberosity. 

Outcome 
With nonoperative treatment, the fracture healed at three months, which is longer than 
the expected six weeks. Although return to sports is expected three months after this 
injury, it did not occur until six months in this patient. She was unable to participate in 
competitive level 9 gymnastics until 12 months after injury. 

Discussion 
This case highlights that delayed recovery can occur after avulsion fracture of the ischial 
tuberosity in adolescent athletes with a history of growth hormone deficiency and 
treatment using growth hormone. 

Level of Evidence 
5 

INTRODUCTION 

Avulsion fracture of the ischial tuberosity is uncommon. Pa-
tients with this injury typically present with symptoms con-
sistent with hamstring strain. This apophyseal injury has 
been reported in various sports, especially in adolescent 

athletes involved in gymnastics, soccer, or running hur-
dles.1 Among 55 adolescent gymnasts who sustained pelvic 
avulsion fractures, the location was the ischial tuberosity in 
45.1 Avulsion fractures of the ischial tuberosity are treated 
nonoperatively in 90% of cases, with an expected return to 
sport after three months.2 To the authors’ knowledge, avul-

Corresponding author: 
Edward G. McFarland, Division of Shoulder Surgery, Department of Orthopaedic Surgery, The Johns Hopkins University, 2360 W 
Joppa Rd, Lutherville-Timonium, MD 20093 (Telephone: 410-583-2851; email: emacfarl1@jhmi.edu) 

a 

Meshram P, Vadhera AS, Sachdev R, McFarland EG. Delayed Recovery after
Nonoperative Treatment of an Avulsion Fracture of the Ischial Tuberosity in an
Adolescent Gymnast with a History of Growth Hormone Deficiency: A Case Report.
IJSPT. 2022;17(5):941-944.

https://orcid.org/0000-0003-4537-5052
https://orcid.org/0000-0003-2732-5617
https://orcid.org/0000-0002-1193-4672
https://doi.org/10.26603/001c.37256
mailto:emacfarl1@jhmi.edu


sion fracture of the ischial tuberosity in an athlete with an 
endocrine disorder has not been reported. The authors pre-
sent the case of an adolescent gymnast with a history of 
growth hormone deficiency (GHD) who sustained an avul-
sion fracture of the ischial tuberosity. The purpose of this 
case report is to describe an avulsion fracture of the ischial 
tuberosity and subsequent recovery in an athlete with an 
endocrine disorder. 

CASE DESCRIPTION 

The subject of this case report and her parents were in-
formed that the data concerning the case would be sub-
mitted for publication and provided consent. A 15-year-old 
United States of America Gymnastics (USAG) level 9 gym-
nast presented with right hamstring pain after regular prac-
tice. She had been diagnosed with isolated GHD at age 4 and 
treated with growth hormone replacement therapy until age 
14. After cessation of the HGH intervention, she contin-
ued to have normal physical growth, as indicated by records 
from her pediatric endocrinologist. She had delayed menar-
che at 16 years and had a history of secondary amenorrhea 
despite normal weight for her age. 

Six months before presentation, she experienced the in-
sidious onset of dull, aching pain in her right hamstring, 
near the junction of the thigh and buttocks, that was be-
lieved to be the result of a chronic hamstring strain. The 
pain increased gradually over a year and was relieved with 
rest, massage, and dry needling. Two days before presenta-
tion, she felt a “snap” and pain while performing a switch 
leap during regular practice. She had sharp localized pain in 
the proximal hamstring with walking and sitting. 

OUTCOME 

EXAMINATION 

Upon physical examination, the subject had tenderness 
over the ischial tuberosity and painful restriction of right 
hip flexion, especially with knee extension in this position. 
Although radiographs were normal, computed tomography 
showed an asymmetric 6-mm widening in the right ischial 
tuberosity epiphysis compared with the other side (Figure 
1). Magnetic resonance imaging of the pelvis showed edema 
of the ischium near the origin of the hamstring tendon at 
the fracture site (Figure 2). She was diagnosed with a Type 2 
avulsion fracture of the ischial tuberosity (displacement of 
0–2 cm) according to the classification system proposed by 
McKinney et al.3 She chose nonoperative treatment and was 
subsequently treated with rest, ice, and non-weightbearing 
ambulation with crutches. Her serum growth hormone level 
(327 pmol/L) was within normal range. Radiography indi-
cated a bone age of 13 years, but her chronologic age was 15 
years 4 months. 

The subject was advised to continue to be non-weight-
bearing until she was pain-free with radiographic fracture 
healing, which occurred three months after the injury. 

Figure 1. Coronal computed tomography scan of a 
15-year-old female level 9 competitive gymnast with a 
history of growth hormone deficiency showing an 
avulsion fracture of the ischial tuberosity (arrow) 

INTERVENTIONS AND OUTCOMES 

The subject underwent rehabilitation with the athletic 
trainer. Starting three months post injury, her rehabilita-
tion was focused on gaining hip range of motion for two 
weeks followed by strengthening of hip, lower extremity 
and core muscles, and gait training. Patient also underwent 
training for proprioception, running, and sprinting. She was 
then allowed to begin vault training at four months, and 
running at five months, after her injury. She could perform 
switch leaps and splits seven months after injury. She par-
ticipated in a USAG level 9 competition 12 months after the 
initial injury. At a three-year follow-up, she continued to 
practice gymnastics and compete in level 10 USGA competi-
tions without any symptoms related to her avulsion fracture 
of the ischial tuberosity. 

DISCUSSION 

Although growth plate injuries are common in adolescents 
performing gymnastics, the present case report suggests 
that gymnasts who have a history of growth hormone re-
placement therapy should be aware of the potential delay 
in clinical recovery after physeal avulsions. Chronic pain 
in any joint in a competitive gymnast should be evaluated 
for widening of the growth plate with conventional radi-
ographs. This patient's long recovery may be attributable to 
her history of growth hormone replacement therapy and de-
layed physeal maturity. 

The most effective treatment strategy for avulsion frac-
tures of the ischial tuberosity is unknown. Eberbach et al.2 

conducted a meta-analysis of 14 studies comprising 596 pa-
tients with pelvic apophyseal avulsion fractures. The au-
thors recommended surgery for pelvic apophyseal avulsions 
with displacement >15 mm. The present patient chose non-
surgical treatment because it was expected that she would 
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Figure 2. Coronal magnetic resonance image of the 
right pelvis showing edema (arrows) of the ischium 
around the hamstring tendon insertion. 

have a short recovery and rapid return to gymnastics. How-
ever, her return to full weightbearing at three months was 
longer than that reported by Eberbach et al.,2 who found 
a mean time to full weightbearing of 4.9 weeks (range 3–6 
weeks) after nonoperative treatment. They also reported 
that the time to return to preinjury-level sport was 3.1 
months (range 2–6 months) with nonoperative treatment 
and 2.4 weeks (range 1–6 months) after surgical treatment. 
In contrast, this patient required 12 months to recover fully 
from this injury. 

The atypical presentation of chronic pain preceding an 
avulsion fracture of the ischial tuberosity and delayed re-
covery in this patient may be attributed to her history of 
GHD. Previous studies have reported on the adverse effects 
of GHD on bone metabolism and fracture healing.4,5 Other 
factors associated with stress fractures in female athletes 
include the concomitant conditions of amenorrhea, osteo-
porosis, and eating disorders.6 Although this patient did 
not have a history of eating disorder, she had a history 

of delayed menarche and secondary amenorrhea and a 
younger bone age than chronological age, which is common 
in competitive gymnasts. Estrogen plays an important role 
in the physiology of bone marrow density (BMD) and bone 
formation as it inhibits bone remodeling and bone resorp-
tion.7 In an estrogen-deficient state, BMD is decreased, 
thus leading to an increased risk of fragility fracture.6 Sev-
eral other factors may be responsible for delayed recovery 
and return to play in athletes after injury; these include the 
use of a generalized, one-size-fits-all return-to-play proto-
col rather than an individualized approach based on sport 
and injury; poor communication between treating physi-
cian and trainers; and psychological factors such as anxiety, 
fear of decreased performance, and fear of reinjury.8,9 

CONCLUSION 

The authors report an avulsion fracture of the ischial 
tuberosity in a female gymnast with GHD who had a delayed 
recovery after nonoperative treatment. This case highlights 
the importance of a comprehensive evaluation, including 
for possible endocrine disorders, in adolescent athletes pre-
senting with avulsion fracture of the pelvis including those 
of the ischial tuberosity. 

ACKNOWLEDGMENT 

For their editorial assistance, we thank Jenni Weems, MS, 
Kerry Kennedy, BA, Denise Di Salvo, MS, and Rachel Box, 
MS, in the Editorial Services group of The Johns Hopkins 
Department of Orthopaedic Surgery. 

CONFLICTS OF INTEREST AND SOURCE OF FUNDING 

None. 

This study is exempt from institutional review board ap-
proval. 

Submitted: January 12, 2022 CDT, Accepted: April 26, 2022 CDT 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-NC-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-nc/4.0 and legal code at https://cre-

ativecommons.org/licenses/by-nc/4.0/legalcode for more information. 

Delayed Recovery after Nonoperative Treatment of an Avulsion Fracture of the Ischial Tuberosity in an Adolescent Gymnast...

International Journal of Sports Physical Therapy

https://ijspt.scholasticahq.com/article/37256-delayed-recovery-after-nonoperative-treatment-of-an-avulsion-fracture-of-the-ischial-tuberosity-in-an-adolescent-gymnast-with-a-history-of-growth-horm/attachment/94945.tif


REFERENCES 

1. Rossi F, Dragoni S. Acute avulsion fractures of the 
pelvis in adolescent competitive athletes: prevalence, 
location and sports distribution of 203 cases 
collected. Skeletal Radiol. 2001;30(3):127-131. doi:1
0.1007/s002560000319 

2. Eberbach H, Hohloch L, Feucht MJ, Konstantinidis 
L, Südkamp NP, Zwingmann J. Operative versus 
conservative treatment of apophyseal avulsion 
fractures of the pelvis in the adolescents: a 
systematical review with meta-analysis of clinical 
outcome and return to sports. BMC Musculoskelet 
Disord. 2017;18(1):162. doi:10.1186/s12891-017-152
7-z 

3. McKinney BI, Nelson C, Carrion W. Apophyseal 
avulsion fractures of the hip and pelvis. Orthopedics. 
2009;32(1):42. doi:10.3928/01477447-20090101-12 

4. Raschke M, Rasmussen MH, Govender S, Segal D, 
Suntum M, Christiansen JS. Effects of growth 
hormone in patients with tibial fracture: a 
randomised, double-blind, placebo-controlled clinical 
trial. Eur J Endocrinol. 2007;156(3):341-351. doi:10.15
30/eje-06-0598 

5. Peck D, Voss LM, Voss TT. Slipped capital femoral 
epiphysis: diagnosis and management. AFP. 
2017;95(12):779-784. 

6. Matzkin E, Curry EJ, Whitlock K. Female athlete 
triad: past, present, and future. J Am Acad Orthop 
Surg. 2015;23(7):424-432. doi:10.5435/jaaos-d-14-00
168 

7. Syed F, Khosla S. Mechanisms of sex steroid effects 
on bone. Biochem Biophys Res Commun. 
2005;328(3):688-696. doi:10.1016/j.bbrc.2004.11.097 

8. Sweeney EA, Howell DR, James DA, Potter MN, 
Provance AJ. Returning to sport after gymnastics 
injuries. Curr Sports Med Rep. 2018;17(11):376-390. d
oi:10.1249/jsr.0000000000000533 

9. Kolt GS. The psychological side of sport. J Sci Med 
Sport. 2015;18(3):237. doi:10.1016/j.jsams.2015.03.00
5 

Delayed Recovery after Nonoperative Treatment of an Avulsion Fracture of the Ischial Tuberosity in an Adolescent Gymnast...

International Journal of Sports Physical Therapy

https://doi.org/10.1007/s002560000319
https://doi.org/10.1007/s002560000319
https://doi.org/10.1186/s12891-017-1527-z
https://doi.org/10.1186/s12891-017-1527-z
https://doi.org/10.3928/01477447-20090101-12
https://doi.org/10.1530/eje-06-0598
https://doi.org/10.1530/eje-06-0598
https://doi.org/10.5435/jaaos-d-14-00168
https://doi.org/10.5435/jaaos-d-14-00168
https://doi.org/10.1016/j.bbrc.2004.11.097
https://doi.org/10.1249/jsr.0000000000000533
https://doi.org/10.1249/jsr.0000000000000533
https://doi.org/10.1016/j.jsams.2015.03.005
https://doi.org/10.1016/j.jsams.2015.03.005

	Introduction
	Case Description
	Outcome
	Discussion
	Level of Evidence
	INTRODUCTION
	CASE DESCRIPTION
	OUTCOME
	Examination
	INTERVENTIONS AND OUTCOMES
	DISCUSSION
	CONCLUSION
	Acknowledgment
	Conflicts of interest and source of funding

	References

