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ABSTRACT 

 

This case report details the presentation, diagnosis, and management of a lumbar pedicle stress fracture in a 19-

year-old male soccer player. Lumbar pedicle stress fractures are uncommon in young athletes, and their diagnosis can be 

challenging due to subtle clinical manifestations. This report aims to contribute to the understanding of this specific injury 

pattern, emphasizing the importance of early recognition and appropriate management in young individuals engaged in 

high-impact sports. 
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INTRODUCTION 

 

 Lumbar pedicle stress fractures represent a unique subset of spinal injuries characterized by microstructural 

damage resulting from repetitive mechanical loading. They consist of the breakage of one or both vertebral pedicles, the 

bony structures connecting the posterior arch of the vertebra to the vertebral body (1-12). Most spinal injuries typically 

involve the posterior elements, while lumbar pedicle fractures stand out due to their unique location and potential impact 

on spinal stability. The most common causes are spondylolysis (13-18), congenital anomalies (19, 20), and previous spinal 

surgery (21-24). 

 Lumbar pedicle stress fractures are often subtle and may elude initial detection, posing a diagnostic challenge 

for clinicians. Stress fractures in weight-bearing bones are well-documented; conversely, the literature on lumbar pedicle 

stress fractures remains limited.  

 The underlying etiology, biomechanics, and optimal management strategies for such fractures remain areas of 

active investigation. Through the detailed examination of this case, including the patient's clinical history, imaging 

findings, and therapeutic interventions, we aim to elucidate the complexities of lumbar pedicle stress fractures. 

 Our report underscores the importance of a heightened clinical suspicion for such injuries and the implications 

of early detection ensuring favorable patient outcomes. Lumbar pedicle stress fractures are rare occurrences, particularly 

in the younger population. This case involves a 19-year-old male soccer player who presented with persistent lower back 

pain following an intense training session. The atypical nature of these fractures in young athletes presents an interesting 

challenge that merits exploration. 
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CASE REPORT 

 

A 17-year-old soccer player was referred to our radiology department for an activity related low back and right 

leg pain suddenly appeared during an intense football match. Despite initial attempts at conservative management, the 

pain persisted, prompting further investigation. His height was 176 cm and BMI was 23. The patient had no history of 

previous traumatic injury, orthopedic surgery, underlying metabolic disorders. His soccer training routine involved high-

intensity drills, frequent accelerations, and sudden stops, likely contributing to the repetitive stress on the lumbar spine. 

Clinical examination revealed localized tenderness over the left lumbar region without neurological deficits. Lasegue and 

Wasserman’s test allow us to exclude slipped discs.  

The young man was not responsive to non-steroidal anti-inflammatories to manage his pain. Initial assessments, 

including conventional radiographs, were inconclusive. Spinal radiography showed no signs of vertebral pathologies as 

spondylolisthesis. Initial radiographs did not show any overt abnormalities. However, recognizing the possibility of a 

stress fracture, advanced imaging studies, including magnetic resonance imaging (MRI) and computed tomography (CT) 

scans, were ordered (Fig. 1A-C). 

 

 
Fig. 1. A): CT scan pedicle fracture line longitudinal course (arrow); B-C): axial CT scans with reconstruction algorithm 

for bone, bipenducular fracture of L3 (arrows). 

 

The MRI revealed a subtle linear hyperintensity in the left lumbar pedicle, consistent with bone marrow edema, 

a characteristic found in stress fractures. Confirmatory evidence was obtained through CT imaging, which displayed a 

well-defined fracture line through the left pedicle of the L3 vertebra. No focal bony lesion or osteopenia were observed 

(Fig. 2).  

 

 
Fig 2. A-B): Flair sagittal MRI scans (A right, B left) documenting the post-traumatic edema at the pedicle level (red 

arrows), and the longitudinal stress fracture line (blue arrows); C): coronal MRI scan: confirmation of pedicle stress 

fractures (red arrows). 
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Considering the clinical presentation and imaging findings, a diagnosis of lumbar pedicle stress fracture was 

established. The rarity of this condition in a young athlete and the potential impact on his sports participation raised 

questions about the most appropriate management strategy, necessitating a comprehensive and individualized approach.  

This case highlights the importance of a thorough clinical evaluation, including advanced imaging, in diagnosing 

subtle spinal injuries such as lumbar pedicle stress fractures, particularly in the context of high-impact sports. The 

subsequent management decisions were tailored to address both the unique characteristics of the fracture and the patient's 

athletic aspirations, leading to a multidisciplinary treatment plan. 

 

DISCUSSION 

 

 Lumbar pedicle stress fractures, though infrequent in young athletes, necessitate careful consideration due to 

their potential impact on performance and long-term spinal health. In this case, the patient's involvement in soccer, a sport 

demanding rapid changes in direction, frequent accelerations, and abrupt decelerations, likely contributed to the 

development of stress fracture. 

 The diagnostic challenges associated with lumbar pedicle stress fractures are noteworthy. Initial radiographic 

assessments may not reveal the subtle nature of these fractures, emphasizing the importance of advanced imaging 

modalities, such as MRI and CT scans, for accurate diagnosis. Understanding the biomechanics of stress fractures and 

their varied presentations is crucial for clinicians to promptly identify and appropriately manage these injuries. 

 This case prompts a discussion on the optimal management of lumbar pedicle stress fractures in young athletes. 

Conservative management, as employed in this instance, involves activity modification, physical therapy, and a gradual 

return to sports. It is essential to balance the need for recovery with the athlete's eagerness to return to play, ensuring that 

the healing process is not compromised. Monitoring the patient's progress through regular follow-ups and imaging 

assessments is vital to gauge the effectiveness of the rehabilitation program and to identify any potential complications. 

 Additionally, the psychological impact of a stress fracture on a young athlete should not be overlooked. The 

extended period of restricted activity and potential fears of re-injury may contribute to emotional stress and anxiety. 

Incorporating psychological support into the overall management plan can be beneficial in addressing these aspects and 

promoting a holistic recovery. 

 This case report contributes to the growing body of literature on lumbar pedicle stress fractures in young athletes, 

emphasizing the need for a comprehensive approach to diagnosis, management, and rehabilitation. Further research is 

warranted to establish standardized protocols for the prevention, early detection, and effective management of lumbar 

pedicle stress fractures, with a focus on optimizing the return-to-play process while prioritizing the long-term 

musculoskeletal health of the athlete. 

 

Management 

The patient was managed conservatively with a tailored rehabilitation program, including activity modification, 

physical therapy, and gradual return to sports. Regular follow-ups and imaging assessments monitored the healing 

process, ensuring a safe and successful return to soccer activities. 

 

CONCLUSIONS 

 

In conclusion, this case report highlights the importance of recognizing and managing lumbar pedicle stress 

fractures in young athletes, particularly those involved in high-impact sports. The diagnosis of this condition can be 

challenging due to its subtle nature, and advanced imaging modalities such as MRI and CT scans are often necessary for 

accurate diagnosis. A multidisciplinary approach, involving sports medicine specialists, orthopedic surgeons, and 

physiotherapists, is essential for developing a comprehensive treatment plan that addresses both the unique characteristics 

of the fracture and the athlete's athletic aspirations. Conservative management, including activity modification, physical 

therapy, and gradual return to sports, can be effective in promoting healing and facilitating a successful return to athletic 

pursuits. Further research is needed to establish standardized protocols for the prevention, early detection, and effective 

management of lumbar pedicle stress fractures in young athletes. 

 

REFERENCES 

 

1. Piple AS, Keyes DC, Carmouche JJ. Bilateral Pedicle Fractures at Contiguous Segments in a Low Trauma Setting. JBJS 

http://www.labpublisher.com/


A. Fontana et al.      29 

Journal of Orthopedics 2024 January-April; 16(1): 26-29            www.labpublisher.com ISSN 1973-6401 

Case Connector. 2021;11(4). doi:https://doi.org/10.2106/jbjs.cc.20.00891 

2. Karabay N, Ozer E, Ada E. Multi-level, bilateral pedicle fractures: case report. Turkish Neurosurgery. 2014;25(2). 

doi:https://doi.org/10.5137/1019-5149.jtn.10244-14.0 

3. Debnath UK, Freeman BJC, Grevitt MP, Sithole J, Scammell BE, Webb JK. Clinical Outcome of Symptomatic 

Unilateral Stress Injuries of the Lumbar Pars Interarticularis. Spine. 2007;32(9):995-1000. 

doi:https://doi.org/10.1097/01.brs.0000260978.10073.90 

4. Tahir I, Islam MU. Unexpected bilateral pedicle stress fractures of the lumbar spine. Radiology case reports. 

2021;16(3):598-601. doi:https://doi.org/10.1016/j.radcr.2020.12.037 

5. Choi JH, Ochoa JK, Lubinus A, Timon S, Lee Y, Bhatia NN. Management of lumbar spondylolysis in the adolescent 

athlete: a review of over 200 cases. The Spine Journal. 2022;22(10):1628-1633. 

doi:https://doi.org/10.1016/j.spinee.2022.04.011 

6. Guo Z, Chen W, Su Y, Yuan J, Zhang Y. Isolated unilateral vertebral pedicle fracture caused by a back massage in an 

elderly patient: a case report and literature review. European Journal of Orthopaedic Surgery & Traumatology. 

2012;23(S2):149-153. doi:https://doi.org/10.1007/s00590-012-1031-y 

7. Kim K, Isu T, Morimoto D, Kokubo R, Iwamoto N, Morita A. Incidental Idiopathic Bilateral Pedicle Fracture - Case 

Report and Literature Review. NMC Case Report Journal. 2019;6(1):35-37. doi:https://doi.org/10.2176/nmccrj.cr.2018-

0185 

8. Schmid T, Heini P, Benneker L. A rare case of non-traumatic, multi-level, bilateral pedicle fractures of the lumbar spine 

in a 60-year-old patient. European Spine Journal. 2017;26(S1):197-201. doi:https://doi.org/10.1007/s00586-017-5029-

3 

9. Tezuka F, Sairyo K, Sakai T, Dezawa A. Etiology of Adult-onset Stress Fracture in the Lumbar Spine. Clinical Spine 

Surgery. 2017;30(3):E233-E238. doi:https://doi.org/10.1097/bsd.0000000000000162 

10. Sirvanci M, Levent U, Cihan D. Pedicular stress fracture in lumbar spine. Clinical Imaging. 2002;26(3):187-193. 

doi:https://doi.org/10.1016/s0899-7071(01)00389-8 

11. Chong V, Htoo M. Pedicular stress fracture in the lumbar spine. Australasian Radiology. 1997;41(3):306-307. 

doi:https://doi.org/10.1111/j.1440-1673.1997.tb00680.x 

12. Qi W, Yan Y, Zhang Y, Lei W, Wang P, Hou J. Study of stress distribution in pedicle screws along a continuum of 

diameters: a three-dimensional finite element analysis. Orthopaedic Surgery. 2011;3(1):57-63. 

doi:https://doi.org/10.1111/j.1757-7861.2010.00112.x 

13. Hajjioui A, Khazzani H, Sbihi S, Bahiri R, Benchekroune B, Hajjaj-Hassouni N. Spondylolisthesis on bilateral pedicle 

stress fracture in the lumbar spine: A case study. Annals of Physical and Rehabilitation Medicine. 2011;54(1):53-58. 

doi:https://doi.org/10.1016/j.rehab.2010.12.001 

14. Debnath UK. Lumbar spondylolysis - Current concepts review. Journal of Clinical Orthopaedics and Trauma. 

2021;21:101535. doi:https://doi.org/10.1016/j.jcot.2021.101535 

15. Viswanathan VK, Shetty AP, Jakkepally S, Kanna RM, Rajasekaran S. Symptomatic Unilateral Pediculolysis 

Associated with Contralateral Spondylolysis and Spondylolisthesis in Adults—Case Report and Review of Literature. 

World Neurosurgery. 2020;143:339-345. doi:https://doi.org/10.1016/j.wneu.2020.08.055 

16. Kim KS, Kim YW, Kwon HD. Unilateral Spondylolysis Combined With Contralateral Lumbar Pediculolysis in a 

Military Parachutist. Journal of Spinal Disorders & Techniques. 2006;19(1):65-67. 

doi:https://doi.org/10.1097/01.bsd.0000161230.87271.f3 

17. Kessous E, Borsinger T, Rahman A, d ‘Hemecourt PA. Contralateral Spondylolysis and Fracture of the Lumbar Pedicle 

in a Young Athlete. SPINE. 2017;42(18):E1087-E1091. doi:https://doi.org/10.1097/brs.0000000000002086 

18. Maurer SG, Wright KE, Bendo JA. Iatrogenic Spondylolysis Leading to Contralateral Pedicular Stress Fracture and 

Unstable Spondylolisthesis. Spine. 2000;25(7):895. doi:https://doi.org/10.1097/00007632-200004010-00022 

19. Kim SW, Kim HS, Kim H. Unusual osteoporotic stress fracture: adjacent bilateral pedicle fractures. International 

Journal of Rheumatic Diseases. 2014;20(5):662-663. doi:https://doi.org/10.1111/1756-185x.12469 

20. Chaturvedi A, Klionsky NB, Nadarajah U, Chaturvedi A, Meyers SP. Malformed vertebrae: a clinical and imaging 

review. Insights into Imaging. 2018;9(3):343-355. doi:https://doi.org/10.1007/s13244-018-0598-1 

21. Cosman F, Huang S, McDermott M, Cummings SR. Multiple Vertebral Fractures After Denosumab Discontinuation: 

FREEDOM and FREEDOM Extension Trials Additional Post Hoc Analyses. Journal of Bone and Mineral Research. 

2022;37(11):2112-2120. doi:https://doi.org/10.1002/jbmr.4705 

22. Hayoun T, Siboni R, Ohl X, Bredin S. Treatment of thoracolumbar fractures: comparison of the clinical and radiological 

outcomes of percutaneous versus open surgery. European Journal of Orthopaedic Surgery & Traumatology. 

2022;33(6):2393-2397. doi:https://doi.org/10.1007/s00590-022-03444-3 

23. Fribourg D, Tang C, Delamarter R, Bae H. 58. Incidence of subsequent vertebral fracture after kyphoplasty. The Spine 

Journal. 2003;3(5):95. doi:https://doi.org/10.1016/s1529-9430(03)00241-9 

24. Toyone T, Ozawa T, Kamikawa K, et al. Subsequent Vertebral Fractures Following Spinal Fusion Surgery for 

Degenerative Lumbar Disease. Spine. 2010;35(21):1915-1918. doi:https://doi.org/10.1097/brs.0b013e3181dc846c 

 

http://www.labpublisher.com/
https://doi.org/10.2106/jbjs.cc.20.00891
https://doi.org/10.5137/1019-5149.jtn.10244-14.0
https://doi.org/10.1097/01.brs.0000260978.10073.90
https://doi.org/10.1016/j.radcr.2020.12.037
https://doi.org/10.1016/j.spinee.2022.04.011
https://doi.org/10.1007/s00590-012-1031-y
https://doi.org/10.2176/nmccrj.cr.2018-0185
https://doi.org/10.2176/nmccrj.cr.2018-0185
https://doi.org/10.1007/s00586-017-5029-3
https://doi.org/10.1007/s00586-017-5029-3
https://doi.org/10.1097/bsd.0000000000000162
https://doi.org/10.1016/s0899-7071(01)00389-8
https://doi.org/10.1111/j.1440-1673.1997.tb00680.x
https://doi.org/10.1111/j.1757-7861.2010.00112.x
https://doi.org/10.1016/j.rehab.2010.12.001
https://doi.org/10.1016/j.jcot.2021.101535
https://doi.org/10.1016/j.wneu.2020.08.055
https://doi.org/10.1097/01.bsd.0000161230.87271.f3
https://doi.org/10.1097/brs.0000000000002086
https://doi.org/10.1097/00007632-200004010-00022
https://doi.org/10.1111/1756-185x.12469
https://doi.org/10.1007/s13244-018-0598-1
https://doi.org/10.1002/jbmr.4705
https://doi.org/10.1007/s00590-022-03444-3
https://doi.org/10.1016/s1529-9430(03)00241-9
https://doi.org/10.1097/brs.0b013e3181dc846c

