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Objectif : soumettre un diagnostic et les caractéristiques 
cliniques d’un kyste ganglionnaire intraosseux de la  
tête humérale d’une athlète pratiquant le canoë en eau 
plate. 
 Caractéristiques cliniques : une canoéiste en eau plate 
de 18 ans se plaint de douleurs à l’épaule droite suite à 
un camp d’entraînement très exigeant. 
 Intervention et résultat : un essai de soins passifs 
fut mené, notamment la thérapie des parties molles, 
la manipulation rachidienne, l’acupuncture et la 
réhabilitation. La patiente semble avoir bien réagi 
au traitement, mais la douleur revient lorsqu’elle 
recommence à ramer. Un ultrason diagnostic démontra 
un épaississement léger et une effusion dans les  
bourses sous-acromiales/des courts rotateurs de 
l’épaule. Les soins passifs continus n’ont pu éliminer 
les symptômes, et elle subit un examen à résonnance 
magnétique qui révéla un kyste ganglionnaire 
intraosseux sous-jacent à la tubérosité moindre et 
au plancher de la cannelure intertuberculaire. Une 
angiographie à résonnance magnétique subséquente 
fut exigée pour évaluer le bourrelet marginal, qui 
était intact, mais le kyste avait grossi. Un chirurgien 
orthopédique dut l’opérer. 
 Conclusion : un kyste ganglionnaire intraosseux 
dans la tête humérale est un état pathologique 
douloureux plutôt rare, qui ressemble à d’autres états 
pathologiques, notamment la déchirure du bourrelet 
marginal et le coincement. Il est important de connaître 
les caractéristiques cliniques afin de diagnostiquer 

Objective: To present the diagnostic and clinical features 
of an intraosseous ganglion cyst of the humeral head of 
a female flat water canoe athlete.
 Clinical Features: An 18-year old female flat water 
canoeist complaining of right shoulder pain following a 
strenuous paddling training camp.
 Intervention and outcome: A trial of passive care 
was conducted, including soft tissue therapy, spinal 
manipulative therapy, acupuncture, and rehabilitation. 
The patient seemed to be responding with treatment, but 
pain would always resume with paddling. A diagnostic 
ultrasound displayed mild thickening and effusion in the 
subacromial/subdeltoid bursae. Continued passive care 
was not able to resolve the symptoms and she underwent 
an MRI which revealed an intraosseus ganglion cyst 
subjacent to the lesser tuberosity and floor of the 
intertubercular groove. A subsequent MRA was ordered 
to assess the labrum, which was intact, but the cyst had 
progressed in size. She was referred to an orthopedic 
surgeon who performed surgery.
 Conclusion: An IOG cyst within the humeral head is a 
rare, potentially painful condition that can mimic other 
pathologies including impingement and labral tear. It is 
important to be aware of the clinical features to obtain 
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rapidement cet état pathologique et de prescrire un 
traitement adéquat.
(JCCA 2011; 55(4):294–301)

m o t s  c l é s  :  kyste intraosseux, kyste ganglionnaire, 
canoéiste, eau plate, tête humérale, canoë

a prompt diagnosis and appropriate treatment of this 
condition.
(JCCA 2011; 55(4):294–301)

k e y  w o r d s :  intraosseous cyst, ganglion cyst, 
paddler, flat water, humeral head, canoe

Introduction
Canoeing and kayaking are two sports that have their ori-
gins in North America.1 Native Americans and Canadians 
and Inuit developed and used the canoe and kayak for 
trading, transportation and fishing. The canoe and kay-
ak played a huge role in the history and transformation 
of Canada into a country when the Voyageurs adapted 
their use and procured new trade opportunities in the 
New World.2 In a manner similar to the use of horses and 
horseracing, the mechanization of society diminished the 
role of the canoe and kayak but their traditions live on 
through competition.

In competition, canoeing and kayaking are categorized 
into “whitewater” and “flat water”; whitewater referring 
to paddling on a moving body of water and flat water a 
non-moving body of water. Men’s flat water canoeing 
and kayaking debuted in the 1936 Berlin Olympics while 
women’s flat water kayaking was added in 1948.2

The American Canoe Association estimates that there 
are approximately 24 million Americans involved in 
canoeing and kayaking.2 Another study, done in 2004, 
showed similar results, indicating that participation had 
increased from 16.7 million in 1994–95 to 22.6 million 
in 1999.3 Of the 22.6 million participants, the study indi-
cated 28% were women.3

Injury data for these two sports is difficult to ascertain 
due to a lack of published studies. In a survey done in 
2000 on whitewater canoe and kayak injuries, the esti-
mated incidence of any type of injury was 4.5 injuries 
per 1000 days paddled with an incidence of significant 
injuries (an injury for which medical evaluation/care was 
sought) at 1.9 injuries per 1000 days paddled.3 They also 
found a median average for days paddled was 50 days 
per year with a range of 5 to 300 days.3 A similar survey 
for flat-water paddlers could not be found and makes any 
extrapolation to this type of paddling difficult. Precipi-
tating factors in paddling injuries include intense, high-
volume on-water training, less-than-optimal paddling 

stroke mechanics and maximum strength training during 
dry-land workouts.4

Intraosseous ganglion (IOG) cysts of the humerus is 
a rare and often painful condition.5–9 There is only one 
other case in the literature describing an IOG cyst of the 
humerus, while most papers describe cystic lesions of 
the carpal and tarsal bones.6,10,11 Symptomatic IOG cysts 
present with intermittent pain, occasional swelling and it 
is aggravated via movement of the affected area.6,12 IOG 
cysts are often misdiagnosed or there is a delay in diag-
nosis due to the variable presentation.6–8,11–13 Early diag-
nosis is important to avoid mismanagement of patients.

Another case of a ganglion cyst affecting the shoulder in 
a canoeist was reported in a 15 year old female.14 The ath-
lete complained of pain, reduced abduction and external 
rotation of her left shoulder with intermittent parasthesia 
over the left scapula. An EMG and MRI revealed an en-
trapment neuropraxia of the left suprascapular nerve due 
to a ganglion cyst. The authors felt the repetitive nature of 
the paddling stroke caused an otherwise asymptomatic, 
pre-existing ganglion cyst to become symptomatic.

The purpose of this case report is to: present a rare 
case of intraosseus ganglion cyst (IOG) of the humerus 
diagnosed in a flat water canoe athlete; outline the dif-
ficulties in its diagnosis due to an IOGs ability to mimic 
other pathologies; outline the sports’ biomechanics pre-
disposing the athlete to other, more likely, pathologies 
(impingement syndromes, rotator cuff tendinopathy …); 
the imaging needed to diagnose an IOG; and the subse-
quent surgical management of the patient.

Case	Presentation
An 18 year old female national level flat water canoe ath-
lete was assessed for a right anterior shoulder and upper 
back complaint that started following an intensive pad-
dling training camp three weeks prior. She paddles on the 
left side with her right being the high hand on the paddle. 
The pain was progressing and not improving. She re-
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ported a previous, similar right shoulder complaint two 
years prior that had resolved within three weeks with 
chiropractic care. She also complained of some numbness 
and tingling into the posterolateral arm that she had not 
had previously.

On examination, her cervical spine range of motion 
and neurologic exam were within normal limits. Dur-
ing orthopedic evaluation of the shoulder, both empty 
and full can were found to be positive, while crank test 
elicited pain and clicking. Passive joint play of the gleno-
humeral joint demonstrated mild to moderate laxity. Joint 
play of the cervical and thoracic spine revealed locally 
tender restrictions. An upper limb tension test of the ra-
dial nerve recreated the numbness and tingling in the 
arm, doorbell test was locally tender and Hoffman’s test 
was negative.

The patient was tentatively diagnosed with a rotator 
cuff tendinopathy and radial nerve entrapment (posterior 
interosseous nerve syndrome), with differential diagnoses 
of labral tear, supraspinatus tear, and cervical spine rad-
iculopathy. Treatment of this patient included soft tissue 
therapy (myofascial release) of the affected right shoulder 
musculature and radial nerve, spinal manipulative therapy 
of the cervical and thoracic spine, rehabilitative exercises 
and a progressive return to paddling. Her MD had pre-
scribed Celebrex but she was unsure if it was helping. She 
was also referred for a diagnostic ultrasound of the right 
shoulder.

The diagnostic ultrasound performed within 1 week of 
referral (4 weeks post-injury) suggested that all rotator 
cuff musculature was intact and no effusion was visual-
ized in any of the tendons. However, mild thickening and 
effusion was noted in the subacromial/subdeltoid bursae.

Her shoulder responded moderately well to treatment 
but would re-aggravate following a paddling session 
longer than 10 or 15 minutes. Upon further evaluation by 
the primary author, she had tenderness of the long thor-
acic, dorsal scapular, and suprascapular nerves with pal-
pation and tension of the nerve with palpation increased 
the pain. (Author’s Note: In the primary author’s experi-
ence, these peripheral nerve findings are consistent with 
other nerve entrapments that involve predominantly the 
C5 nerve root.) She also had pain in the shoulder with 
shoulder flexion and abduction. Treatment of the entrap-
ment sites of these nerves using myofascial and vibration-
assisted myofascial release and acupuncture was added to 

her plan of management as well as acupuncture to the arm 
and shoulder including Li4, 11, 12, 15, TW14, Lu5, GB20 
and 21. Nerve flossing exercises of the affected nerves 
were added to her treatment program as well. With the 
addition of these therapies, the posterolateral arm tingling 
resolved and her pain free shoulder range of motion in-
creased.

Paddling continued to aggravate her condition and 
following a particularly painful training session several 
SLAP lesion tests were now positive including: O’Brien’s, 
Biceps Load 2 and anterior slide. She was recommended 
to get an MRA, ideally to assess the labrum, or an MRI 
and reduce the paddling as much as possible.

An MRI performed 5 months post-injury revealed an 
8 mm × 6 mm intraosseus ganglion cyst subjacent to the 
lesser tuberosity and floor of the intertubercular groove 
(see Figure 1). She was told by the medical doctor that the 
cyst was not the reason for her pain. Due to its close prox-
imity to the biceps tendon in the intertubercular groove, 
it was suggested that the cyst may be causing a tendinop-
athy and she received soft tissue treatment and rehabilita-
tion. All other structures in the shoulder were intact and 
no other effusion was noted in the shoulder or bursal com-
plex upon MRI evaluation.

The patient’s shoulder complaint was not improving 
and she was referred to an orthopedic clinic at the uni-
versity she was attending. The patient was prescribed 
physical therapy that mainly consisted of exercises which 
re-aggravated her condition. She was subsequently re-
ferred for an MRA. An MRA performed 8 months post-
injury showed that the labrum was intact but the cyst 
had progressed to a size of 12 mm (see Figure 2). It also 
showed a partial thickness tear of the bursal surface of 
the supraspinatus tendon, and fraying of the subscapularis 
tendon. She was referred to an orthopedic surgeon who 
performed surgery 9 months post injury.

The orthopaedic surgeon assessed the shoulder arthro-
scopically and reported an intact rotator cuff with slight 
fraying of the subscapularis that was felt to be minimal 
and required no intervention. A small incision was made 
in the anterior shoulder, the cyst site was identified due 
to a small hole noticed in the bone deep to bicep tendon. 
The area was drilled and a curette was used to remove 
any material but little was extracted. The site was then in-
jected with a small amount of demineralized bone matrix. 
The surgeon’s prognosis in terms of recovery time was 
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unknown – he had not seen a similar case previously. The 
patient has returned twice for follow-up with the surgeon 
who feels she is making good progress.

Physical therapy was initiated approximately 2 weeks 
after surgery that included range of motion exercises, 
postural/scapular setting, and kinesiotaping to aid prop-
er positioning. The program was progressed to light 

strengthening and lower body cardiovascular exercise. At 
14 months post injury (5 months post surgery), the patient 
reported full range of motion and that she was progressing 
through her weight training program.

She also reported a return to paddling one time per 
week for 1 hour sessions with no return of the original 
pain.

Figure 1 MRI revealing intraosseous ganglion cyst. The white arrows indicates the IOG cyst.

Figure 2 MRA revealing the intraosseous ganglion cyst. The white arrows indicates the IOG cyst.
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Discussion
This is the second case known to the authors to describe 
IOG cysts of the humeral head and the first in a flat water 
paddler. The discussion will outline the reasons why the 
shoulder is an oft injured area, including the biomechan-
ics of the canoe stroke (see Tables 1), as well as IOG cysts 
in bones. Because IOG cysts in the humeral head are very 
rare, the IOG cyst discussion will primarily be based on 
information in bones more commonly involved.

Shoulder injuries in paddlers are very common.4,15,16 
Berglund and McKenzie16 suggest that the most common 
types of shoulder injuries in paddlers are impingement 
syndrome, bicipital tendonitis, and glenohumeral disloca-
tions/subluxations although there were no statistics or 
references related to the prevalence of these conditions. 
They report that impingement syndrome is a constant 
source of lost training or missed competition, however, 
degeneration and subsequent tearing of the rotator cuff is 
very rare in the paddling athlete.

A condition known as “paddler’s shoulder” is a soft 
tissue injury of the shoulder that includes shoulder im-
pingement syndrome, bicipital tendonitis and subacrom-
ial bursitis.4 Predisposing factors for paddler’s shoulder 
include maintaining a high (upper) pivot arm in the ca-
noe paddling stroke as well as hypertrophy of the mus-
culotendinous structures of the rotator cuff that fills the 
subacromial space.4 Interestingly, a comparison of canoe 
athletes between the 1976 and 2000 Olympics showed that 
both male and female athletes were 5 kg heavier although 
having similar skinfold measurements, and had increased 
shoulder breadth and chest girth indicating hypertrophic 
changes in these and other muscle groups.17 These chan-
ges were attributed to “advances” in off and on water 
training programs. Although suggestive of a predisposing 
factor,4 no injury data for comparison was available.

Our patient was initially diagnosed with a rotator cuff 
tendinopathy secondary to shoulder impingement and this 
differential remained high on the list even after the MRI 
showed an intraosseus ganglion cyst. It was not until the 
surgery and the lack of tendon damage being found that 
rotator cuff tendinopathy could be seemingly ruled out.

Ganglion cysts most commonly exist in soft tissue, but 
there are rare occurrences where they have been diag-
nosed within the bone termed as an intraosseous ganglion 
cyst.5 IOG cysts present as solitary well-defined, sharply 
marginated lytic lesions that are commonly found within 

the subchondral region and epiphyseal areas of long and 
short tubular bones.6,7,8 They come in close proximity to 
the joint but rarely perforate the joint cavity or articu-
lar surface.6,7,8 These cysts form near joints that do not 
undergo significant degenerative changes.7 They most 
often occur in the lower end of the tibia, medial malleo-
lus, femoral head, and carpals.6,7,9 However, they rarely 
affect the neck of the scapula, head of the humerus, ulnar 
head and acetabulum.6,7,9

The exact pathogenesis of ganglion cysts is still unclear 
but a few theories exist. One theory suggests that gan-
glia are due to intramedullary metaplasia of mesenchymal 
cells into synovial type cells as an idiopathic process in 
response to an unknown stimulus.7,8,12 The second theory 
describes penetration of an extra-osseous synovial cyst 
which begins to erode into the bone and eventually be-
comes isolated within the bone by new bone formation 
filling the intracortical gap.6,7,8,11,13 The last theory pro-
poses a microvascular disorder that leads to the develop-
ment of cysts after focal ischemic bone necrosis.8

The clinical presentation of IOG cysts is quite variable 
and nonspecific, which can impact obtaining prompt diag-
nosis.7,13 In most cases there is intermittent mild localized 
pain, aggravated with activity of the affected area.6 There 
may or may not be associated swelling and soft tissue 
masses depending on the location of the cyst.6,13 Pain may 
be present for many months due to a delay in diagnosis11 

which can vary from two months to three years.6,7,8,10,11,18 
In the case presented, the patient was told by the MD 
that the pain was not due to the IOG cyst, which delayed 
adequate treatment. Interestingly during the surgery, the 
surgeon noted that there was a small hole in the bone lead-
ing into the cyst suggesting that there was communication 
between the biceps tendon and the ganglia. If the cyst was 
enlarging during and after activity, and its contents were 
pushing through the communicating channel, the biceps 
tendon may have been forced anteriorly potentially in-
creasing the risk of impingement.

Diagnosis of IOG cysts is achieved via radiographic or 
special imaging. Upon x-ray analysis, IOG cysts appear 
as a single or multiple confluent radiolucent, eccentric de-
fects measuring 1–2 millimeters surrounded by a narrow 
zone of sclerosis.6,7,12,18 The lesion, however, usually does 
not extend deep into the bone.6,10 CT scans display details 
of spatial orientation of the lesions, confirms the cysts li-
quid aspect and is helpful in detecting any cortical defect 
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Table 1 Canoe biomechanics1,4,19

Canoe stroke position Anterior view Lateral view 
Set up 
The canoeing stroke involves the 
athlete kneeling on one knee, 
with the contralateral hip and 
knee flexed to 90 degrees.   

The bottom arm is held at 
approximately 100 degrees of 
shoulder flexion, with the hand 
positioned just above the blade 
while the top arm is at 170 
degrees of shoulder flexion, with 
the hand at the top of the paddle 
(A-frame position). 

The stroke side hip and torso are 
rotated forward to allow the 
bottom arm to reach as far 
forward as possible. 

Note the Neer impingment 
position.                                           

Catch
The torso flexes forward to allow 
the blade to enter the water. The 
top and bottom arms drive 
downward, with the blade 
entering the water at 
approximately 60 degrees. 

Draw or Pull 
The pulling motion is initiated by 
the stroke side hip rotating back 
away from the bottom hand.  The 
elbows stay extended throughout 
the pull phase. The body then 
rotates posteriorly, keeping both 
elbows extended.  Both shoulders 
will move into extension, with the 
top shoulder adducting and 
crossing the midline of the body. 
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or articular communication.10 MRI scans exhibit a well-
defined fluid collection with low intensity of T1-weigthed 
images and very high intensity on T2-weighted images.11 
In our present case, the initial MRI clearly shows the IOG 
on the T2 weighted images (see figure 1) and the MRA 
(see figure 2).

Differential diagnoses of IOG cysts include: aneurys-
mal bone cyst, osteoblastoma, giant cell tumour, fibrous 
dysplasia, chondromyxoid fibroma, osteiod osteoma, 
rheumatoid arthritis, simple bone cyst, enchondroma, 
chondroblastoma, and subchondaral bone cyst.6,12 Many 
of these differentials can be ruled out based on patient 
age, symptomatolgy, and location. IOG cysts are com-
monly confused with subchondral cysts, which communi-
cate with the joint, while IOG cysts rarely do so and are 
not associated with a degenerative a process.6,7,8

Conservative management is always considered the 
first step to treatment. There are a limited number of re-
ports outlining the conservative treatment of IOG. Con-
servative care typically consists of NSAIDs and splinting 
of the affected area.18 In our present case, the patient 
received physical therapy, chiropractic care (16 visits), 
acupuncture and appropriate activity modification. This 

regimen was moderately successful in reducing the pain 
when the patient was not paddling but the pain quickly re-
turned following a session on the water. It was due to this 
unusual recurrence pattern, atypical for a normal soft tis-
sue/overuse injury, that further investigation was initiated.

If conservative therapy fails, surgery is an option. There 
are several indications to guide operative intervention. 
These include: i) failure of conservative modalities to 
provide adequate relief of symptoms, ii) suspicious x-ray 
changes, iii) the cyst progressively entering and replacing 
the cancellous substance of the bone eroding the cortex. 
Even if the lesion is not painful, it weakens the bone put-
ting it at risk for fracture.12,18 The surgical procedure with 
the lowest recurrence rate is known as curettage6,18 which 
involves excision of the cyst followed by bone grafting to 
prevent recurrence and the risk of collapsing fracture.12,18

Conclusion
The biomechanics of the canoe stroke and the hyper-
trophy of the musculotendinous contents of the subacro-
mial space seemingly predispose the paddling athlete to 
shoulder overuse/impingement injuries.4 Combine these 
factors with an acute episode of extreme training,4 as in 

Exit 
As the blade nears the hip, the 
bottom arm will flex at the elbow 
to allow the blade to exit the 
water. 
 
 
 
 
 
 

  

Recovery 
The top arm quickly flexes 
upward as the body rotates 
towards the front of the boat to 
place the blade back in the water.  
The forward rotation is initiated 
by the stroke side hip rotating 
forward as the blade exits the 
water. 

 
Return to Set up position 

 
Return to Set up position 

 
 

Table 1 (Concluded)
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our case, and this can lead to a shoulder injury. Whether 
the extreme training caused the intraosseus ganglion cyst 
to become symptomatic is debatable but has been sug-
gested previously14 although the mechanism is unclear.

IOG cyst of the humeral head is a rare entity that may 
result in a great deal of pain. It is important for clinicians 
to be aware that cysts not only exist in soft tissues but also 
within the bone. Patients may present with enduring pain 
lasting anywhere between two months to three years and 
delays in diagnosis can lead to inappropriate management 
and delays in proper treatment.
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