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Abstract: Purpose: Shoulder pain and weakness are
common symptoms in athletes who play sports connected
with overhead throwing. Suprascapular neuropathy may
be one of the reason of such signs.The aim of the study
was to find out if ultrasound examination of the shoulder
in athletes reveals signs of suprascapular neuropathy.

Methods: This was a cross-sectional study in which 67 pro-
fessional volleyball, handball and rugby players of polish
teams without shoulder disorders, which have played
sport for 10 or more years, were included. An ultrasound
examination of both shoulders was performed. Exclud-
ing criteria were recent shoulder and/or neck trauma and
neurological disorders.

Results: No ultrasound signs of suprascapular neuropathy
were seen in any player. The only finding was enthesop-
athy of supraspinatus muscle and this finding was con-
nected with athletes’ age, type of sport and with dominant
hand. It had statistical significance with p-value respec-
tively 0.01 for athletes’ age, 0.0208 for sport type and 0.03
for dominant hand.

Conclusions: Ultrasonography should not be used as the
screening examination of shoulders in athletes, but it can
sometimes be an additional tool to help to diagnose shoul-
der disorders.
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1 Introduction

Suprascapular neuropathy is a very rare neuropathy of
upper limb nerves [2,3.5,7,12,16]. It was first described in
1936 [2,3,5,7,12]. It is one of the reasons of shoulder pain,
especially due to sports play. Its frequency is about 1-2%
[2,3,5,7,9]. Shoulder weakness, atrophy and diffuse aching
or burning pain at the shoulder are signs of this neurop-
athy. These symptoms increase when the shoulder is in
position of abduction above 90° and at night [1,4]. Unfor-
tunately sometimes it can be asymptomatic [4].

Suprascapular nerve is a mixed motor and sensory
nerve [3,4,16]. Its motor part is responsible for innerva-
tion of supraspinatus and infraspinatus muscles [4]. Its
sensory branches go to the subacromial bursa, acromio-
clavicular and glenohumeral joints, and in some cases to
the lateral side of the shoulder [4]. It starts from the supe-
rior trunk of the brachial plexus and goes down to supras-
capular notch [4]. The nerve passes through this notch
and then travels downward and outward to the spinogle-
noid notch. It ends in the infraspinatus muscle. On its way
it gives branches to innervated anatomical structures [4].

The mechanism of the injury of the suprascapular
nerve has been described previously[1,4,8,15]. Suprascap-
ular neuropathy is a common manifestation after trauma
of peripheral branches of the brachial plexus, especially
in athletes such as volleyball players or in sports which
involve throwing [1,4,8,15].

The nerve can be damaged at suprascapular or spino-
glenoid notch. The site of compression regulate the influ-
ence on the muscles [1,4,8,15].

Athletes who take part in repetitive activities expe-
rience neuropathy due to traction and micro trauma
[1,4,8,15].

The mechanism is connected with increased pressure
on the nerve, caused by tightening of the spinoglenoid
ligament when the shoulder is in a position of overhead
throwing [4].

Sometimes traction injury is secondary to rotator cuff
tears.
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The suprascapular nerve may also be compressed by a
labral cyst. Such cysts develop from a labral rupture. Most
cysts do not cause denervation of the muscle [4].

The diagnosis of suprascapular neuropathy include
identification of symptoms, electromyography and some-
times MRI [1,4,7,16].

Ultrasound examination is known to be easy to
perform, available, cheap, safe and does not expose the
patient to radiation.

Ultrasound examination of shoulder is helpful in
finding cysts or rotator cuff tears [7,10]. That is the reason
why some investigators described also this method as a
useful tool in diagnosing suprascapular neuropathy, espe-
cially in volleyball players [13,17]. There are some articles
which suggest that ultrasound examination should be a
screening examination in athletes [4,13].

The aim of the study was to perform ultrasound exam-
ination of the shoulder to check the signs of suprascap-
ular neurpathy in high-performance volleyball, handball
and rugby players.

2 Patients and methods

We started the investigation after ethical approval pro-
vided by the Bioethical Committee of Medical University.
Every participant was asked to sign written informed
consent.

The examinations have been performed in accord-
ance with the ethical standards as laid down in the 1964
Declaration of Helsinki and its later amendments or com-
parable ethical standards.

The investigation was performed between April and
July of 2017. Participants included were volleyball players,
handball players and rugby players, who have played for
about 10 years, both male and female. They had no epi-

Table 1: Demographic characteristics (USG R and L)
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sodes of shoulder trauma six months before the examina-
tion. They also had no neurological disorders.

The investigators were trained to perform ultrasound
examination and had 5 years experience in musculoskel-
etal ultrasound.

We performed ultrasound examination using linear
5-12MHZ probe Sonoscape S8. All US scans were per-
formed by the same doctor.

Participants were placed in sitting position and had
their both shoulders examined. During ultrasound exami-
nation typical views of the shoulder were used, including
supra- and infraspinatus muscles and the region of bra-
chial plexus.

The data were collected using MS Excel 2010, and
statistical analysis was made using Stata 14.2 and PQStat
1.6.4.

3 Results

We performed ultrasound examination in 67 professional
athletes: 23 rugby players, 20 handball players and 24
volleyball players, with average age 274 (43% male and
57% female). The average period of sport play was about
10 years. In our investigation we did not find any case of
suprascapular neuropathy.

The only finding was enthesopathy of supraspinatus
muscle. It was imaged as irregular shape of humeral head
and presence of calcifications in muscles’ tendons (Figure
1 and 2). This finding was statistically significant (using
t-test in Stata 14.2) for age for both shoulders (Table 1).

For right shoulder it was statistically depend on type
of sport (Table 2). Because of little numbers of observa-
tions we show p-value using Fisher-Freeman-Halton test
calculated in PQStat 1.6.4.

Left shoulder enthesopathy of supraspinatus muscle
was statistically significant for dominant hand (in this

»enthesopathy”

»enthesopathy”

Characteristics ,shormal” group R group R Values R »normal” group L group L Values L

Age, mean (SD) 25.6 (8.53) 31.84(9.05) t=2.63, p=0.0107 26.66 (8.6) 35.16 (10.66) t=2.265, p=0.026
Gender

Male, n (%) 18 (37.5) 11(57.89) X’=2.31 27 (44.26) 2(33.33) X?=0.007*
Female, n (%) 30 (62.5) 8(42.11) p=0.1289 34 (55.74) 4(66.67) p=0.933*

* Yates’ correction for continuity
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Figure 1: Irregular shape of humerat head (black arrow).

Table 2: Sport vs normal/enthesopathy (USG R)

Sport “normal”, n (%) “enthesopathy”, n (%)
Volleyball 18 (37.5) 6 (31.58)
Rugby 12 (25) 11(57.89)
Handball 18 (37.5) 2(10.53)
2=7.74 p=0.0208*

* because of little numbers in sections p-value is shown using
Fisher-Freeman-Halton test

analysis we use Yates’ correction for continuity), (Table 3).
There were no connections with athletes’ position in the
team.

This was a cross-sectional study the lack of a control
group has to be mentioned.

4 Discussion

Although suprascapular neuropathy is a rare neuropathy,
it is a common manifestation after injuries of the periph-
eral branches of the brachial plexus, especially in athletes
such as volleyball players, or in sports requiring throwing
with the upper limb set above the level of the shoulder,
e.g. handball players or rugby players. The development
of this neuropathy is favored by repetitive movements
with arms raised above head and shoulder level.

Ultrasound examination is an effective tool in diag-
nosing disorders of musculoskeletal system.
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Figure 2: Calcyfications in supraspinatus tendon (black arrow).

Table 3: Dominant hand vs normal/enthesopathy (USG L)

Dominant hand “normal”, n (%) “enthesopathy”, n (%)

P 59 (96.72) 4(66.67)
2(3.28) 2(33.33)
X>=4.251* p=0.039*

* Yates’ correction for continuity

The current study demonstrated no prevalence of
suprascapular neuropathy in volleyball players, hand-
ball players and rughy players, as defined by ultrasound
examination.

Nevertheless there are a lot of articles that show use-
fulness of sonography in diagnosing the suprascaular
neuropathy.

The first case report was described in 1991 by Tok-
agishi et al [15]. They examined a 26 year old male with
infraspinatus muscle atrophy and using ultrasound exam-
ination they found the ganglion cyst chich constricted the
suprascapular nerve at the spinoglenoid notch [15].

Then, in 2000 Weif et al. showed a case of a profes-
sional volleyball player who presented signs of supras-
capular neuropathy [17]. The reason for this neuropathy
was a cyst at suprascapular notch. They diagnosed this
cyst during ultrasound examination of the shoulder. That
was the reason why the authors suggested that because
of common occurrence of such pathology in professional
volleyball players, the ultrasound examination should be
the screening method of the shoulders in athletes [17].

Despite this, the first report about suprascapular neu-
ropathy in volleyball players was published in 1987 by
Ferretti et al [6]. They examined ninety-six top-level vol-
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leyball players from eight teams using electromyography
and isokinetic dynamometry. They found twelve players
had a symptomatic isolated paralysis of the infraspinatus
muscle [6].

In 2000 Witvrouw et al. presented a study with 16
professional volleyball players [18]. They performed an
electromyographic investigation, a clinical shoulder
examination, checked shoulder range of motion and an
isokinetic concentric peak torque shoulder internal/exter-
nal rotation strength test [18]. They suggested that there is
an association between increased range of motion of the
shoulder joint and the presence of isolated paralysis of the
infraspinatus muscle in volleyball players [18].

The question about frequency of suprascapular
neuropathy in high performance volleyball players was
described in 2014 by Pieber et al [14]. In their study they
did not find a lesion of suprascapular nerve [14]. A similar
study was made by Lajtai et al [11]. But in their investi-
gation they recommended further EMG-based studies to
confirm the hypothesis that the reason of infraspinatus
atrophy in volleyball players is a stretching neuropathy
of the suprascapular nerve, caused by repetitive hitting
activity [11].

There is lack of articles about the ultrasound exami-
nation in handball or rugby players.

According to our results we found no sonographic
signs of suprascapular neuropathy. The only finding was
enthesopathy of supraspinatus muscle. The enthesopa-
thy is also called calcifying inflammatory of the muscles’
tendon (tendinitis) . This disorder is very common after
overloading the shoulder.

An interesting observation resulting from the con-
ducted research is the dependence of the occurring enthe-
sopathy of the supraspinatus muscle tendon on the age,
type of sport and the dominant hand. This is due to degen-
erative changes in the muscle after prolonged mainte-
nance of the upper limb above head level and overloading
resulting from playing sports. The relationship with age
is due to the body’s ageing processes. The relationship
with the type of sport probably results from overloading
due to the characteristic movements for the type of sport.
While the dependence on the dominant hand results from
more frequent use of this hand. In the examined athletes,
changes in ultrasound were visible despite the absence
of shoulder pain or previous shoulder injuries. This may
suggest that ultrasound symptoms are ahead of the clin-
ical symptoms and only some external factor “triggers”
their appearance.

The study group was numerous, so this is not a limi-
tation of the study. Additionally, in this study athletes had
practised their sports for a minimum of 10 years. They were
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professional athletes, not practicing recreational sports.
The group was representative to perform the study. The
only noticeable limitation could be the lack of nerve con-
duction studies. The results of this examination could be
additionally correlated with the results of the ultrasound
examination. It has been shown that there is no need for
screening shoulder ultrasound on volleyball players and
other athletes, such as handballers and rugby players.
However, this test is effective when suspecting shoulder
disorders and physicians should remember about this
simple diagnostic method.

5 Conclusions

We conclude that although volleyball, handball or rugby
players may present atrophy of supra- and infraspinatus
muscles with or without pain in their shoulder, no ultra-
sound signs of suprascapular neuropathy was found in
the study population. We think that our population group
was large enough and this is the reason why we think that
there is no need to use ultrasound as a screening exami-
nation of shoulder in athletes. We also believe that ultra-
sound examination can help to establish when there are
signs of this disorder.

Acknowledgments: BIB and BB conceived the idea for the
study. BIB contributed to the design of the research. BIB
and BB were involved in data collection. KF analyzed the
data. All authors edited and approved the final version of
the manuscript. Special thanks for coachers and players.

Study protocol was approved by the Bioethical Committee
of Medical University of Gdansk

There was no external sources of funding

Conflict of interest: The authors declare that they have
no conflict of interest.

References

[1] Agre, ).C., Ash, N., Cameron, M.C., et al. Suprascapular
neuropathy after intensive progressive resistive exercise:
case report. Arch Phys Med. Rehabil, 1987; 68: p.236-238

[2] Battaglia, P., Haun, D., Dooley, K. Sonographic measurement
of the normal suprascapular nerve and omohyoid muscle.
Man Ther.2014; 19(2): p.165-168, https://doi.org/10.1016/].
math.2013.12.005


http://www.ncbi.nlm.nih.gov/pubmed/24412231
https://doi.org/10.1016/j.math.2013.12.005
https://doi.org/10.1016/j.math.2013.12.005

DE GRUYTER

(3]

(4]

5]

(6]

(7]

(8]

91

[10]

[11]

Bianchi, S. and Martinoli, C., Ultrasonografia uktadu miesnio-
wo-szkieletowego. Medipage, Warszawa, 2009

Blum, A., Lecocq, S., Louis, M. et al. The nerves around the
shoulder. European Journal of Radiology, 2013; 82: p.2-16,
https://doi.org/10.1016/j.ejrad.2011.04.033

Economides, Ch., Christodoulou L., Kyriakides, T. et al. An
unusual case of suprascapular nerveneuropathy: a case
report. ) of Med. Case Reports, 2011; 5:419, https://doi.
0rg/10.1186/1752-1947-5-419

Ferretti, .A, Cerullo, G. and Russo, G. Suprascapular
neuropathy in volleyball players. ) of Bone Joint Surg, 1987;
68: p.260-263

Gosk, J. and Urban, M. Zesp6t usidlenia nerwu
nadtopatkowego — podstawy anatomiczne, przyczyny,
diagnostyka, leczenie. OTR,2007; 9: p.68-74

Hashimoto, B., Hayes, A.andAger, J. Sonographic diagnosis
and treatment of ganglion cysts causing suprascapular nerve
entrapment. ] Ultrasound Med, 1994; 13: p.671-674, https://
doi.org/10.7863/jum.1994.13.9.671

Hashiuchi, T., Sakurai, G. and Sawai, K. Ultrasound-guided
arthroscope insertion and decompression of a supraspinous
fossa cyst. Journal of MedicalUltrasonics, 2013; 40: p.475-481
Kowalska, B. and Sudot-Szopifiska. I. Ocena ultrasono-
graficzna wybranych patologii nerwéw obwodowych. Czesé
I: Neuropatie uciskowe koficzyny gérnej — z wytaczeniem
zespotu ciesni kanatu nadgarstka. ) Ultrason, 2012; 12 (50):
p.307-318

Lajtai, G., Pfirrmann, C.W. and Aitzetmuller, G. The shoulders
of Professional Beach volleyball players: high prevalence of

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

Shoulder ultrasound in athletes =—— 151

infraspinatus muscle atrophy. Am ] Sports Med., 2010; 37:
p.1375-1383

Lee, B., Yegappan, M. and Thiagarajan, P. Suprascapular
Nerve Neuropathy Secondary to Spinoglenoid Notch Ganglion
Cyst: Case Reports and Review of Literature. Ann Acad Med.
Singapore, 2007; 36: p1032-5

Martinoli, C., Bianchi, S. and Pugliese, F. Sonography of
entrapment neuropathies in the upper limb (wrist excluded).
J Clin Ultrasound, 2004; 32(9): p.438-450, DOI: 10.1002/
jcu.20067

Pieber, K., Herceg, M., Fialka, C. et al. Is suprascapular
neuropathy common in high-performance beach volleyball
players? A retrospective study. Wiener klinische Wochen-
schrift, 2014;126: p.655-658

Takagishi, K.,Maeda, K., Ikeda, T. et al. Ganglion causing
paralysis of the suprascapular nerve. Diagnosis by MRl and
ultrasonography. Acta Orthop Scand, 1991; 62(4): p.391-393,
http://dx.doi.org/10.3109/17453679108994480

Walsworth, M., Mills, J. and Michener, L. Diagnosing Supras-
capular Neuropathy in Patients with Shoulder Dysfunction: A
report of 5 cases. Physical Therapy, 2004; 84 (4): p.359-372,
https://doi.org/10.1093/ptj/84.4.359

Weiss, C. and Imhoff, A.B. Sonographic imaging of a
spinoglenoid cyst. Ultraschall Med., 2000; 21(6): p.287-9
Witvrouw, E. Suprascapular neuropathy in volleyball players.
Br ) Sports Med., 2000; 34: p.174-180

Yiicesoy, C., Akkaya, T. and Ozel, O. Ultrasonographic
evaluation and morphometric measurments of the supras-
capular notch. Surg Radiol Anat, 2009; 31: p.409-414


https://doi.org/10.1016/j.ejrad.2011.04.033
https://doi.org/10.1186/1752-1947-5-419
https://doi.org/10.1186/1752-1947-5-419
https://doi.org/10.7863/jum.1994.13.9.671
https://doi.org/10.7863/jum.1994.13.9.671
http://www.scopus.com/record/display.url?eid=2-s2.0-84886722950&origin=resultslist&sort=plf-f&src=s&st1=ultrasound+of+suprascapular+nerve&nlo=&nlr=&nls=&sid=370F67A4554011E20B79467FE0E64B5E.y7ESLndDIsN8cE7qwvy6w%253a10&sot=b&sdt=b&sl=48&s=TITLE-ABS-KEY%2528ultrasound+of+suprascapular+nerve%2529&relpos=11&relpos=11&citeCnt=0&searchTerm=TITLE-ABS-KEY%2528ultrasound+of+suprascapular+nerve%2529
http://www.scopus.com/record/display.url?eid=2-s2.0-84886722950&origin=resultslist&sort=plf-f&src=s&st1=ultrasound+of+suprascapular+nerve&nlo=&nlr=&nls=&sid=370F67A4554011E20B79467FE0E64B5E.y7ESLndDIsN8cE7qwvy6w%253a10&sot=b&sdt=b&sl=48&s=TITLE-ABS-KEY%2528ultrasound+of+suprascapular+nerve%2529&relpos=11&relpos=11&citeCnt=0&searchTerm=TITLE-ABS-KEY%2528ultrasound+of+suprascapular+nerve%2529
http://www.scopus.com/record/display.url?eid=2-s2.0-84886722950&origin=resultslist&sort=plf-f&src=s&st1=ultrasound+of+suprascapular+nerve&nlo=&nlr=&nls=&sid=370F67A4554011E20B79467FE0E64B5E.y7ESLndDIsN8cE7qwvy6w%253a10&sot=b&sdt=b&sl=48&s=TITLE-ABS-KEY%2528ultrasound+of+suprascapular+nerve%2529&relpos=11&relpos=11&citeCnt=0&searchTerm=TITLE-ABS-KEY%2528ultrasound+of+suprascapular+nerve%2529
http://www.scopus.com/source/sourceInfo.url?sourceId=13028&origin=resultslist
http://www.ncbi.nlm.nih.gov/pubmed/15558622
http://www.ncbi.nlm.nih.gov/pubmed/15558622
http://www.ncbi.nlm.nih.gov/pubmed?term=Takagishi%2520K%255BAuthor%255D&cauthor=true&cauthor_uid=1882686
http://www.ncbi.nlm.nih.gov/pubmed/1882686
http://dx.doi.org/10.3109/17453679108994480
https://doi.org/10.1093/ptj/84.4.359
http://www.ncbi.nlm.nih.gov/pubmed/11209727
http://www.ncbi.nlm.nih.gov/pubmed/11209727

	_GoBack

