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of acute sprain, the patient was treated conservatively at the lo-
cal hospital. But, the symptom was aggravated despite receiving 
massage and physical therapy. There was no notable history of 
medical illness, such as diabetes, hypertension and osteoporo-
sis. On physical examination, the patient complained of severe 
tenderness over the lower mid-cervical area and, in particular, 
limited range of motion during flexion and extension. Howev-
er, swelling and ecchymosis were not evident at the tender point. 
The findings of neurological symptoms and signs were normal. 
Dynamic cervical radiographic findings were fractures in the 
spinous processes of C6 and C7 vertebrae without instability 
(Fig. 1). The patient underwent cervical magnetic resonance 
imaging (MRI) with a suspicion of other occult trauma around 
C6 and C7. Sagittal T1 and T2-weighted images (Fig. 2A, B) 
also showed spinous process fractures in C6 and C7. There was 
no abnormalitiy in the spinal cord. Fat saturation image (Fig. 
2C) revealed high signal areas in interspinous and supraspinous 
ligaments between the C6 and C7 vertebra suggestive of an 
acute injury to cervical spine. Under the diagnosis of stable C6 
and C7 spinous process fractures, the patient was prescribed 
with pain medications and wearing a cervical collar was recom-

INTRODUCTION

Golf is a popular sport. Like other sporting activities, it can 
cause various types of injury to the musculoskeletal system. 
Golf does not involve physical contact between players. Howev-
er, reports of golf swing-related fractures include stress fracture 
of the ribs, ulnar diaphysis, vertebral body, sternum, and hook 
of hamate2,6,9,15,17). To our knowledge, only one case of multiple 
spinous process fractures of the upper thoracic spine in a begin-
ning golfer has been reported14). We report a case of multiple 
cervical spinous process fractures in a novice golf player and 
discuss its pathomechanism.  

CASE REPORT

A 45-year-old female presented with intractable posterior 
neck pain that had lasted for 11 days. The severity of the pain 
had prevented sleep and rotation of the neck for 7 days. The pa-
tient had experienced a sharp and sudden pain on the posterior 
neck during a golf swing. The pain began when the club con-
tacted the ground instead of the golf ball. Under the impression 

Multiple Cervical Spinous Process Fractures  
in a Novice Golf Player

Sei-Yoon Kim, M.D., Sang Ki Chung, M.D., Ph.D., Dong-Yun Kim, M.D.

Department of Neurosurgery, Seoul Chuk Spine Hospital, Seoul, Korea 

Avulsion of spinous process, also called Clay-shoveler’s fracture, is most prevalent among those engaged in hard physical labor. To the best of the 
author’s knowledge, only one case of multiple spinous process fractures of the upper thoracic spine in a novice golfer has been reported. A 
45-year-old female presented with intractable posterior neck pain. The patient experienced a sharp, sudden pain on the neck while swinging a golf 
club, immediately after the club head struck the ground. Dynamic cervical radiographic findings were C6 and C7 spinous process fractures. Mag-
netic resonance imaging revealed C6 and C7 spinous process fractures without spinal cord pathology. The patient was treated with pain medica-
tions and cervical bracing. The patient’s pain gradually improved. The injury mechanism was speculated to be similar to Clay-shoveler’s fracture. 
Lower cervical spinous process fractures can be associated with a golf swing. If the patient complains of long lasting neck pain and has a history of 
golf activity, further study should be conducted to rule out lower cervical spinous fracture.

Key Words : Golf injury · Cervical spinous process fracture · Trapezius muscle.

Case Report

• Received : July 10, 2012  • Revised : September 29, 2012  • Accepted : December 14, 2012
• Address for reprints : Sei-Yoon Kim, M.D.
 Department of Neurosurgery, Seoul Chuk Spine Hospital, 16-486 Jeongneung-dong, Seongbuk-gu, Seoul 136-100, Korea
 Tel : +82-2-940-2145,  Fax : +82-2-940-2193,  E-mail : my-ksy3@hanmail.net
• This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)   
 which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

J Korean Neurosurg Soc 52 : 570-573, 2012

http://dx.doi.org/10.3340/jkns.2012.52.6.570

Copyright © 2012 The Korean Neurosurgical Society  

Print ISSN 2005-3711  On-line ISSN 1598-7876www.jkns.or.kr

online © ML Comm



571

Multiple Cervical Spinous Process Fractures during Golf Swing | SY Kim, et al.

mended for 6 weeks. After cervical 
bracing and medication, pain gradually 
improved.

DISCUSSION  

Golf is a global sport. It requires a co-
ordinated sequence of whole body mus-
cle activity to efficiently transfer the 
power generated by the swing19). During 
the each phase of a golf swing, there is a 
potential for injury. There have been a 
number of reports of golf related injuries 
(Table 1)2,6,7,9,14,15,17,18). But, only one re-
port has described multiple spinous pro-
cess fractures of the upper thoracic spine 
caused by golf swing itself14). The case in-
cluded acute and delayed stress frac-
tures. Initial MRI revealed a spinous 
process fracture of first thoracic verte-
bra. But, the follow-up MRI revealed the 
additional fracture in the spinous pro-
cess of the second thoracic vertebra. The 
pathomechanism of this type injury re-

Fig. 1. Lateral radiographs showing C6 and C7 spinous process fractures (A) and no instability on 
lateral extension (B) and flexion (C) radiographs.  

Fig. 2. Sagittal T1, T2-weighted magnetic resonance images (A and B) showing C6 and C7 spinous 
process fracture without spinal cord pathology. Fat saturation image (C) revealing high signal areas 
in interspinous and supraspinous between the C6 and C7 vertebra suggestive of an acute injury to 
cervical spine. 
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Fig. 3. Schematic draws of trapezius muscle during each swing phase. Trapezius muscle thickness is increased in the lower cervical and upper tho-
racic region (A). During back swing, right upper and middle trapezius muscle contract from address-neutral state (B and C). During forward swing, the 
left middle trapezius muscle contracts (D). The force may amplify during the acceleration phase (E). When a right-handed golfer swings such that the 
club contacts the ground before the ball back swing arc energy cannot be transmitted to the ball (F).
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enough to make fracture, if applied re-
peatedly, overuse or stress-type fracture 
may occur. This fracture is stable, and 
by itself is of little significance. But, it is 
painful. The present patient was initially 
misdiagnosed as having an acute cervi-
cal sprain. Atypically, this fracture may 
extend to the lamina, thereby involving 
the spinal canal with the potential of 
spinal cord injury11). 

If a patient complains of long lasting 
neck pain, the attending clinician 
should have further study (cervical 
spine radiographs, computed tomogra-

phy scan or cervical MRI) to rule out other occult fractures or 
injuries16). Midline tenderness may be the clue for the presence 
of fracture. If the lower cervical spine and/or cervico-thoracic 
junction are not well visualized on cervical spine lateral radio-
graphs, a swimmer’s view5) or CT scan15) should be obtained. An 
understanding of correct swing technique will help the golf be-
ginner3). Golf related injuries increase without warm-up exer-
cise8). So, warming up and stretching exercise before golf will 
reduce the risk of golf related injury8).

CONCLUSION

Lower cervical spinous process fractures, even minor stable 
fractures, can be associated with the golf swing. If a patient com-
plains of long lasting neck pain and has a history of golf play, low-
er cervical spinous fracture should be suspected and ruled out. 
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