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ARTICLE INFO ABSTRACT

Purpose: We aimed to identify clinical characteristics of patients with shoulder dislocations caused by an epi-
leptic seizure.

Injury Methods: In our retrospective analysis, we identified 15 patients, recorded over an 8-year period, who were
Epilepsy diagnosed with shoulder dislocations in the setting of a bilateral tonic-clonic seizure.

Comorbidity Results: Patients were almost exclusively male (13/15) and drug-naive patients suffering their first or second
seizure (14/15). Epilepsy was diagnosed in five of these 14 patients after further diagnostic tests, four patients
were diagnosed with a provoked or acute symptomatic seizure and five patients with an unprovoked seizure.
Treatment with anticonvulsant drugs (AED) was initiated in 10/15 patients after the first seizure, without re-
commendation for tapering, although long-term treatment was retrospectively judged to be appropriate for only
four of those cases. Posterior dislocations — usually rare — were seen in 12/15 patients and often required
complex orthopedic interventions.

Conclusions: We conclude that in particular posterior shoulder dislocations are often caused by a first seizure and
should always raise the suspicion of an epileptic seizure even in the absence of a clear history. AED treatment
likely has a protective effect against this type of injury, even if seizure-freedom is not achieved.
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1. Introduction

Seizures and epilepsy are a burden for patients not only due to the
debilitating nature of seizures and their unpredictable course, but also
because of seizure-related injuries. Injuries occur more often in patients
suffering from seizures and epilepsy compared to the general popula-
tion and have been linked to bilateral tonic-clonic seizures and atonic
seizures [1-3], both of which are associated with falls.

The tonic, unnatural and forceful contractions during seizures exert
a strain on joints and bones and result in luxations and fractures. A
forceful contraction of one muscle group, such as in the tonic phase of a
seizure, is able to dislocate the shoulder joint. Anecdotal evidence

underlines that the usually rare posterior shoulder dislocations are seen
more often in epilepsy patients [4]. A bilateral posterior shoulder dis-
location has been claimed to be almost proof of a seizure as the un-
derlying cause [5].

Surprisingly, despite the impact of these injuries on patients’ lives, a
more detailed investigation into the circumstances of seizure-related
shoulder dislocations is lacking. The existing larger studies have mostly
focused on the orthopedic patterns of shoulder injuries [6]. We thus set
out to examine the clinical characteristics of patients presenting with
shoulder dislocations in the setting of an epileptic seizure.

* Corresponding author at: Department of Neurology with Institute of Translational Neurology, University Hospital Miinster, Albert-Schweitzer-Campus 1, Gebaude

Al, 48149 Miinster, Germany.

E-mail addresses: lisamarie.langenbruch@ukmuenster.de (L. Langenbruch), carolin.rickert@ukmuenster.de (C. Rickert),
georg.gosheger@ukmuenster.de (G. Gosheger), dominik.schorn@ukmuenster.de (D. Schorn), benedikt.schliemann@ukmuenster.de (B. Schliemann),
tobias.brix@ukmuenster.de (T. Brix), christian.elger@betaklinik.de (C.E. Elger), sven.meuth@ukmuenster.de (S.G. Meuth),

Stjepana.Kovac@ukmuenster.de (S. Kovac).
! These authors contributed equally.

https://doi.org/10.1016/j.seizure.2019.06.025

Received 25 April 2019; Received in revised form 18 June 2019; Accepted 20 June 2019
1059-1311/ © 2019 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.


http://www.sciencedirect.com/science/journal/10591311
https://www.elsevier.com/locate/seizure
https://doi.org/10.1016/j.seizure.2019.06.025
https://doi.org/10.1016/j.seizure.2019.06.025
mailto:lisamarie.langenbruch@ukmuenster.de
mailto:carolin.rickert@ukmuenster.de
mailto:georg.gosheger@ukmuenster.de
mailto:dominik.schorn@ukmuenster.de
mailto:benedikt.schliemann@ukmuenster.de
mailto:tobias.brix@ukmuenster.de
mailto:christian.elger@betaklinik.de
mailto:sven.meuth@ukmuenster.de
mailto:Stjepana.Kovac@ukmuenster.de
https://doi.org/10.1016/j.seizure.2019.06.025
http://crossmark.crossref.org/dialog/?doi=10.1016/j.seizure.2019.06.025&domain=pdf

Seizure: European Journal of Epilepsy 70 (2019) 38-42

L. Langenbruch, et al.

QUOSedNIN[/[0IRWRS
‘sroarurdoy ‘ysy ‘eurdezelary

‘uneiseawnts Ojozeidojued  JYD ‘uorsualRdAy [exale[Iq amzres
‘s3nIp aarsuslredAy-nuy TeLLIIY AyserdoIyire 19pNOYS PIsIOAI payoaoxdun QUON OoN ON S9X JIol)sod T[erde[ld I8 a ST
uorsualradAy uonisodal pasopd InzZIes
s8nap aarsualredAy-nuy [eLRLY y3u ‘arerd Sunyoo + A0 W1 payoaoidun QUON ON ON SO IouLlsod [emielld 19 N v
amzres
orozeidawosy avo ayerd unpol + ANIO payoaoxdun umouwy JoN ON ON S9X  JIOLIdISOd g sy W €1
UOTIBOYISSE[D
avD ‘uorsuanradAy umowun
s3nap aaisuaRdAy-nuy LY uonisodar paso[) Jo Asdayidyg umowy JON S9X ON ON JIOLIR)SOd WT L9 W 4
91euoqred uadoIpAy wnipos ye1do[v + ATdO 3y uonddyul
ornmnre) ‘s8nip aarsusiredAy-nuy i) 13eI180[V + ATYO WO 9INZIAS PaYyOAOId OTWRISAS ON oN soX Iold)sod [erdle[ld €€ W 11
amzres
QuoN JuoN uonisodal paso[) payoaoxdun QuoON ON ON SoX  JIoLRuy W1 € N o1
1. 10 HOI 03
QuUON QuoN uonisodax paso[y  anp Asdayidy 1esod QUON S9X OoN S9X  JIoL™uUY W b N 6
Inz1es
QUON QuUON arerd Suppool + Arg0  dnewoldwAs oy Asdoiq [e1qaIs) OoN OoN S9X  I0LI91SOq w8y 8¢ I 8
ewojAd01se 0} (Asdorida
QuoON QuoN uonisodar paso[y  anp Asdaqids [esog SUON umouy)) VN SoX ON IOLI2)SOd BT 8 W L
uoneardap
QUON QuON uonisodax paso[) 9INZIdS PYOAOId dosrs OoN OoN S9X  IOLI2ISOd WI € N 9
amzres
JBUIJOPIIQ 3sNIA0 QIVSN yeidoqy + uonisodar uado payoaoxdun umouy 10N ON OoN S9X  I0119)1S0d Wy sv W S
uorsualradAy Asdaida
s8nap aarsualredAy-nuy [eLRLY uonisodax paso[) 9qof Tezodura], SUON S9X oN S9X  IOLIISOd WT S W v
Asdarida
QuoON BWODNE[D uonisodal paso[)  Ppazi[eIauas dNouUIn umyred-1soq S9X OoN soX  JIoLRuy wdy  pg a €
aImzres snireydasus
QUON QUON ye1do[v + A0  onewoydwAs-a3ndy -o3utua\l ON ON S9X  IOLIdISOd WT 8 W 14
Kserdoryire 19pmoys
wsoquia pas1aaal :y3ry yeidoqy + erd Asdarida
uowmodoidusayd Areuowrnd ‘LAQ 3unpol + ATYO ¥oT 9qo[ Tezodura], QUON S9X ON ON Joudisod Temefld 89 W 1
uonedo[sIp Jo uonedo[sIp
uonedYISSed awn je pasouderp 1511 0} 2INZIdS 1SIY
UONBIIPIW JUBIUIOIUOD) SaNIpIqIOWoD) Juswadeueur d1padoyiQ Asdarida/anzies 10)0B] 13311, Asdonidg  1o11d oyeIUT qIY 1B UONBIO[SI]  UOMIAIIQ opIs a8y X3S 'ON M

‘pIoe DI[Ad1[eS[AJ9DR (YSY ‘@seasIp AI19)Ie AIRu0I0d QYD QIN[Iej [BUSI JIUOIYD :JYD ‘SSnIp AIojewwefjul-IUe [epIOIa)s-Uou :qIVSN ‘SIsoquioIyl urea doop :IAQ ‘UONEXY [euIajur
pue uononpal uado qrgO ‘Amfur ureiq onewnen :IgqJ, Seyriowsy [eiqaradenul HDI qesrdde jou :yN Snip ondoqidenue :qay Oewaj :j O[RW A 1I0Y0d Apnis oyl Jo SONSLIIOBIRYD [edIUI pue soryderdouraq

I 9lqeL

39



L. Langenbruch, et al.

Seizure: European Journal of Epilepsy 70 (2019) 38-42

Fig. 1. Posterior shoulder dislocation (patient 12), in antero-posterior (A) and lateral view (B). The white asterisk in A indicates the empty glenoid cavity.

2. Material and methods

We screened all cases of the Department of Neurology at the
University Hospital Miinster, Germany, between 01.01.2010 and
15.11.2018, for the disease specific code (International Classification of
Diseases; ICD-10) for shoulder dislocation (S43). We then manually
identified those patients who were admitted due to an acute shoulder
dislocation in the course of an epileptic seizure. Additionally, we in-
cluded patients who presented to the Surgery Department for an acute
shoulder dislocation and received a neurological consultation because
of a related epileptic seizure. These patients were identified by
screening for the ICD-10 disease codes for epilepsy (G40) and seizure
(R56) and by manual data review. Between 01.01.2010 and
15.11.2018, we identified 4416 patients with an epilepsy or seizure
code in the Neurology Department and 1263 patients with a shoulder
dislocation code in the Surgery and Orthopedics department. To assess
the proportion of a seizure-induced dislocation among all acute
shoulder dislocations, we manually identified all acute dislocation cases
presenting from 01.01.2017 to 31.12.2017 and calculated an estimate
for the total period. Likewise, we manually assessed the number of
patients presenting with an acute bilateral tonic-clonic seizure between
01.01.2017 and 31.03.2017 for extrapolation.

The resulting 15 patients with a seizure-induced shoulder disloca-
tion were evaluated independently by two epileptologists (LL and SK),
who were blinded to each other’s evaluation. The independent raters
defined whether the diagnostic criteria for epilepsy were fulfilled at the
time the patient presented with the seizure-induced shoulder disloca-
tion. If no epilepsy could be diagnosed, the two raters had to classify
whether the seizure was considered an acute symptomatic seizure, a
provoked seizure, or an unprovoked seizure. In addition, they in-
dependently assessed whether long-term anticonvulsive medication
was justified in these cases.

3. Results

In the selected study period, we identified 15 patients with a first
acute shoulder dislocation. As described above, the total number of
patients presenting with an acute bilateral tonic-clonic seizure was es-
timated as 1634 and the total number of patients with an acute
shoulder dislocation regardless of etiology as 290. Thereby, we reached
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a proportion of 0.92% of shoulder dislocations among patients pre-
senting with a seizure. Seizures accounted for 5.2% of acute shoulder
dislocations. The patients’ clinical data is summarized in Table 1.
Briefly, the majority of patients were male (87%), the median age was
41 years (range 23-81 years). 14/15 (93%) patients experienced their
index shoulder dislocation due to their first or second seizure and prior
to any diagnosis of epilepsy. In one patient only, the epilepsy diagnosis
had been established prior to the shoulder dislocation. This patient had
received treatment with Levetiracetam. No other patient was treated
with anticonvulsants at the time of the shoulder dislocation.

The two independent raters (LL and SK) yielded a 100% agreement
on the diagnoses of epilepsy, acute symptomatic seizures, provoked
seizures, or unprovoked seizures. Five patients without prior diagnosis
fulfilled the diagnostic criteria for epilepsy at the time of seizure-related
shoulder dislocation [7]. In four patients, a provoked or acute symp-
tomatic seizure was diagnosed. Five patients suffered an unprovoked
first seizure and the diagnostic work-up did not indicate an increased
risk of seizure recurrence. In 10 out of 15 patients (67%) anticonvulsive
medication was initiated after seizure-related shoulder dislocation.
Discontinuation of anticonvulsant medication was not planned or at-
tempted in any of the patients who had been started on the medication
— even in the setting of acute symptomatic seizures. According to the
retrospective assessment of the two independent raters, long-term
treatment was not indicated for six out of 10 patients who had been
started on anticonvulsant medication after the shoulder dislocation.

The majority of patients (12/15) suffered from a posterior shoulder
dislocation (as shown in Fig. 1). Four out of 15 dislocations were bi-
lateral. Eight (53%) patients required operative treatment of the
shoulder dislocation. (see Table 1).

4. Discussion

Injuries, especially dislocations and fractures, substantially add to
the burden of disease in patients with epilepsy. The literature on
shoulder dislocations and epileptic seizures is heterogenous (see
Table 2) [4,6,8-13]. Posterior dislocations are reported to be caused by
seizures in 24-47%. Other common causes include falls, motor vehicle
accidents, sports injuries and other injuries. It has been speculated that
the axial force of the adducted and internally rotated arm during the
tonic phase of a seizure is the main culprit for shoulder dislocations in
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Table 2

Review of the literature on seizures and shoulder dislocation.

Proportion of seizure-related dislocations

Direction of dislocation

Number of shoulder

dislocations

Number of patients

Type of Study

Author and year of publication

Dimon 1967

24%

Posterior

25
34

25
26

Case series
Case series

NA (epilepsy cohort)

17 anterior, 17 posterior

Not reported

Biihler 2002
Kwon 2010

NA (0.6% dislocations of upper limb in epilepsy

patients vs. 0.3% in controls)

31%

1831 epilepsy patients, 4273 NA

controls
112
477

Population-based case control

study

Posterior

120
547

Case series

Robinson 2011

39%

Posterior

Systematic Review of the

literature

Rouleau 2012

NA (epilepsy cohort)

36 anterior (73%), 8 posterior (16%), 5

multidirectional (10%)
Posterior (locked)

Case series 33 49

Thangarajah 2015

47%

Systematic Review of the 353 353

literature

Basal 2018

38%

Posterior

182 216

Systematic Review of the

literature

Kelly 2019
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this setting [14]. In our study, 5.2% of acute shoulder dislocations —
both anterior and posterior - were caused by a seizure. As expected, the
proportion of patients with a shoulder dislocation among all patients
presenting with a bilateral tonic-clonic seizure is small (0.92%) and in
line with the existing literature (see Table 2) [12].

We were able to show that shoulder dislocations in the setting of
bilateral tonic-clonic seizures are mostly seen in the context of the first
occurring seizure — and not in patients with an established diagnosis of
epilepsy. In fact, we only saw one patient who suffered a seizure-related
first shoulder dislocation despite anticonvulsive medication. This
strongly points to a protective effect of anticonvulsive treatment against
this type of injury. We speculate that one reason is the less violent
nature of seizures in patients who are under anticonvulsive treatment.
From a clinical perspective, this would strongly encourage the use of
anticonvulsant drugs in the setting of bilateral tonic-clonic seizures,
even if seizure freedom may not be achieved. We believe that the po-
tential prevention of serious shoulder injury is an additional reason for
the initiation of anticonvulsive treatment in patients who are at risk for
recurring seizures and who are reluctant to start medication.

A diagnosis of epilepsy according to current ILAE criteria [7] was
established for one third of the patients after their seizure-related
shoulder dislocation. Together with the patient for whom a diagnosis of
epilepsy was established prior to the seizure leading to a shoulder
dislocation, 40% of the patients with shoulder dislocation were thus
diagnosed with epilepsy. The remaining 60% suffered an acute symp-
tomatic, provoked or unprovoked first seizure. Their seizure recurrence
risk would have been formally calculated as below 60%, and therefore
initiation of anticonvulsant treatment would not have been necessary.
In our cohort, 11/15 (73%) patients received anticonvulsants after the
shoulder dislocation, including six patients who did not meet the di-
agnostic criteria for epilepsy. These patients would usually have qua-
lified for a watchful strategy if the seizure had not resulted in an injury.
Previous work indicates a higher risk of recurrent shoulder instability in
patients with uncontrolled seizures [11,13]. In order to reduce the
seizure recurrence risk in the post-operative period and to improve
orthopedic outcome, one may support this clinical management, i.e.
starting anticonvulsive treatment even in the absence of an established
diagnosis of epilepsy. However, this should prompt the treating physi-
cian to reevaluate the treatment and consider tapering anticonvulsant
drugs after a certain period.

Previous studies have shown that fractures in general occur more
often in patients taking enzyme-inducing medication [15]. This does
not seem to hold true for shoulder dislocations or fracture dislocations,
since none of our patients received enzyme-inducing medication. In
addition, relevant comorbidities which may contribute to bone in-
stability were scarce. In particular, osteoporosis was not mentioned as a
comorbidity in the clinic letters of any of our patients at the time of the
shoulder dislocation. In this context, we are surprised that the patients
suffering a seizure-related shoulder injury do not fit the category ‘older
epilepsy patient with multiple comorbidities or polypharmacy’ as may
have been expected. In contrast, we found a clear predominance of
relatively young men (87%). Taking these two aspects together, muscle
strength must be considered a more relevant factor in the pathophy-
siology of shoulder dislocation than osteopenia.

One limitation of our study may be the reliance on diagnosis codes
for patient identification. Since a shoulder dislocation and a seizure
constitute relevant comorbidities that will lead to consultation of a
neurologist and surgeon/orthopedic respectively, we believe that the
risk of underreporting is low.

5. Conclusion

We here show that patients with a seizure-related shoulder dis-
location are — in the vast majority of cases — male and drug naive pa-
tients suffering their first bilateral tonic-clonic seizure without a prior
history of epilepsy. Clinicians should be aware that some of these



L. Langenbruch, et al.

patients do not fulfill the diagnostic criteria for epilepsy and long-term
anticonvulsive treatment may therefore not be required. Posterior dis-
locations are overrepresented in this patient group, hence this injury
should always raise the suspicion of an epileptic seizure.
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