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Abstract

Background: Progressive encephalomyelitis with rigidity and myoclonus (PERM) syndrome is a rare neurological
condition. Its clinical characteristics include axial and limb muscle rigidity, myoclonus, painful spasms and

hyperekplexia. Diagnosis of this disease can be very challenging and optimal long-term treatment is unclear.

Case presentation: We report a case of a 62 year old patient admitted for repetitive myoclonus and rigidity
in the lower limbs progressing since 10 years, associated with a fluctuating encephalopathy requiring stays in
Intensive Care Unit. Multiple diagnostics and treatment were proposed, unsuccessfully, before the diagnosis of
PERM syndrome was established. In association with the clinical presentation, a strong positive result for GAD

oral corticotherapy is suggested to prevent relapses.

(glutamic acid decarboxylase) antibodies lead to the diagnosis of PERM syndrome.

Conclusions: PERM syndrome is a rare disease and its diagnosis is not easy. Once the diagnosis is established, the
correct treatment should follow and could be lifesaving, regardless of a delayed diagnosis. Maintenance of long-term
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Background
Progressive encephalomyelitis with rigidity and myoclonus
(PERM) syndrome is a rare neurological condition. PERM
is suggested to be a more severe variant of the stiff person
syndrome (SPS) [1-6]. Its clinical characteristics include
muscle rigidity (both axial and limb), myoclonus often
stimulus-sensitive and painful spasms [1, 2, 4-9]. This
condition is often associated with hyperekplexia due to
brainstem dysfunction [3, 10-12]. This brainstem dysfunc-
tion is manifesting in alteration of consciousness, cerebel-
lar ataxia and respiratory insufficiency due to breathing
and swallowing difficulties [6, 13, 14].

Seizures are often observed [1, 3, 6, 14-21]. This syn-
drome can present with an insidious onset, as well as an
acute or subacute presentation, or exacerbations on a
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chronic course [3-5, 11, 14, 20]. This condition has previ-
ously been associated with the glutamic acid decarboxyl-
ase (GAD), dipeptidyl-peptidase-like protein-6 (DPPX)
antibodies and glycine receptor (GlyR) serum antibodies
[3, 14, 22]. The latter is associated with a disruption of the
inhibitory glycinergic synaptic transmission, which is
prominent in the spinal cord and brainstem [5, 13]. Ab-
normal cerebrospinal fluid (CSF) is seen and additional
denervation on the electromyography (EMQG) [2, 3, 6, 11,
18, 23, 24]. Immunomodulation using corticosteroids,
intravenous (IV) immunoglobulin, plasma exchange or
cyclophosphamide are described as an effective treatment
[1, 24]. Intrathecal Bacflofen has also successfully been ap-
plied [1, 2]. Initial diagnosis of PERM is not easy and lit-
erature is limited regarding the long-term course of the
syndrome. Herein, we report an unusual presentation of
PERM in a patient with previous diagnosis of spinal myo-
clonus, neuroleptic malignant syndrome (NMS) and mul-
tiple episodes of relapse.
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Case presentation

The clinical story of this 62 year old woman started in
2007 with lower back pain, lumbar muscular contrac-
tures and back rigidity. After being examined by an
orthopaedic surgeon, she was diagnosed with congenital
scoliosis. A lumbar interbody fusion was subsequently
performed with no significant impact on the symptoms.

Between 2007 and 2014, she presented multiple epi-
sodes of lower limb myoclonus. Episodes were often as-
sociated with hyperthermia. A diagnosis of spinal
myoclonus was suggested and a treatment with clonaze-
pam began.

In 2014, she presented with lower limb myoclonus,
confusion, hyperthermia and acute respiratory failure.
She was admitted to the intensive care unit (ICU). Dif-
ferential diagnoses at the time included NMS versus
meningoencephalitis. Nevertheless, no past history of
neuroleptic use was identified and multiple attempts of
lumbar puncture were unsuccessful. Large spectrum an-
tibiotics were administered with favourable clinical
evolution.

She finally presented in our hospital in our emergency
department (ED) in January 2017 for recurrent myoclo-
nus and a sudden onset of bilateral leg weakness in the
context of an influenza infection. Upon arrival at the
ED, moderate hypotension and fever (39.4 °C) were ob-
served. Neurological examination showed bradyphrenia,
however she followed one-step commands. There was a
motor deficit of the lower extremities scored 4 on the
Medical Research Council scale (MRC) [25], diminished
and symmetrical knee and ankle jerks, myoclonus and
rigidity in the lower limbs. Initial laboratory tests
showed normal white cell count with moderately in-
creased C reactive protein (CRP; 39 mg/l, normal: <
5 mg/l). Creatine kinase (CPK) was elevated at 52144 U/
L (normal: 10-170 UI/I) with an acute renal insuffi-
ciency (clearance of 14 ml/min). Clonazepam doses were
increased from 1 mg to 2 mg three times daily and anti-
bioc therapy with amoxicillin/clavulanic acid was empir-
ically started.

The day after admission in the neurology ward alter-
ation of the level of consciousness, persistent hypotension
and respiratory distress were observed and the patient was
subsequently admitted to ICU. In the following days, there
was a progressive deterioration of the motor function in
the lower limbs until paraplegia was reached while lower
limb rigidity and myoclonus persisted. Patient contact was
lost with respiratory failure, necessitating invasive mech-
anical ventilation during one week.

Brain and spinal magnetic resonance imaging (MRI) re-
vealed a pituitary adenoma, cervical osteoarthritis and
thoraco-lumbar discopathy without stenosis. EMG showed
continuous rhythmic motor unit activity within the axial
muscles. CPK continued to rise in the following days to
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peak of 74,410 U/L. CSF analysis was normal, polymerase
chain reaction (PCR) for herpes simplex virus 1 (HSV1),
HSV 2 and enterovirus were negative (Table 1).

In doubt, anti-epileptic treatment with levetiracetam
(2 g twice daily) was started. Nonetheless, a consecutive
twenty-four-hour electroencephalogram (EEG) demon-
strated numerous muscular artefacts but no epileptic ac-
tivity (Table 1).

An extensive blood investigation (Table 1) was performed
including: human immunodeficiency virus (HIV), anti-nu-
clear antibody (ANA), anti-neutrophil cytoplasmic antibody
(ANCA), Anti-double-stranded DNA antibody, antibody to
extractable nuclear antigens, anti-mitochondrial antibody
(AMA), anti-smooth muscle antibody (ASMA), Anti-actin
antibody (AAA), Anti-glomerular basement membrane
antibody (anti-GBM Ab), paraneoplastic syndromes, com-
plement C3 and C4, mycoplasma, influenza, enterovirus,
adenovirus, borrelia burgdorferi, cytomegalovirus, cardioli-
pine antibody, lupus anticoagulant, thyroid function and
paraneoplastic neurological antibodies (anti-Amphiphysin,
anti-Hu, anti-Yo, anti-CV2, anti-Ri, anti-Ma2/Ta, anti-Sox1
and anti-Titin). All test results were either normal or nega-
tive. However, our patient was tested strongly positive for
the antibodies to GAD (95; normal values 0-5). Together
with the clinical presentation this ultimately led to the diag-
nosis of PERM syndrome.

Initial treatment was therefore started with gamma-
globulins (0.4 g/kg/day) during 5 days with poor results.
Concomitant corticotherapy was started with IV hydro-
cortisone (50 mg, three times daily) for 10 days, which
was then continued orally. The treatment was continued
with five sessions of plasma exchange (2 L). Recovery of
her consciousness followed within days and myoclonus
ceased. She was extubated one week after the end of
plasma exchange sessions. Total duration of the ICU
stay accounted 33 days. The patient was then transferred
to the neurology ward where she recovered progressively
with respect to motor function; she was able to walk
with a walker when discharged to a rehabilitation centre.

While still in rehabilitation, our patient had a short
relapse of the myoclonus in March 2017, only after she
was already shortened on her corticosteroids and
anti-epileptics. Decision was made to keep her on a regi-
men of levetiracetam 2 g twice a day and hydrocortisone
20 mg twice daily. She left the rehabilitation centre in
May 2017 with a favourable evolution despite persistent
mild lower proximal limb weakness (scored 4 on the
MRC scale) and gait ataxia.

In August 2017, seven months after admission, she
had no relapse of the myoclonus nor the rigidity and
was able to walk without assistance. Hydrocortisone was
reduced to 10 mg twice daily.

In October, she was again admitted for intermittent
episodes of myoclonus (less than 60 min). Myoclonus
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Table 1 Diagnostic work-up
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Imaging Brain MRI Pituitary adenoma

Spinal MRI Cervical osteoarthritis and thoraco-lumbar
discopathy without stenosis

EMG Continuous rhythmic motor unit activity within the axial
muscles

EEG No epileptic activity

CSF Normal

Laboratory tests CRP 39 mg/L
CPK 74410 U/L
CrCl 14 ml/min
HIV Negative
ANA Negative
ANCA Negative
Anti-double-stranded DNA AB Negative
Antibody to extractable nuclear antigens Negative
ASMA Negative
AAA Negative
Anti-GBM Antibody Negative
Paraneoplastic syndromes Negative
Complement C3 and C4 Negative
Mycoplasma Negative
Influenza Negative
Enterovirus Negative
Adenovirus Negative
Borrelia Burgdorferi Negative
Cytomegalovirus Negative
Cardiolipine antibody Negative
Lupus anticoagulant Negative
Thyroid function Normal
Paraneoplastic neurological antibodies (anti-Amphiphysin, Negative
anti-Hu, anti-Yo, anti-CV2, anti-Ri, anti-Ma2/Ta, anti-Sox1,
anti-Titin)
GAD65 95

rapidly disappeared after treatment with IV methylpred-
nisolone (1 g) for three consecutive days. Steroids dose
were increased again to 20 mg twice daily. She is now
followed monthly at the outpatient clinic and levetirace-
tam treatment has been progressively stopped while
hydrocortisone is maintained at the same dose.

Discussion and conclusions

PERM is a challenging diagnosis due to several reasons.
The condition, firstly described by Whitely et al. in 1976,
is relatively rare [7]. Diagnosis is mainly clinical, as (in
most cases) there is an absence of signs on imaging. In-
creased signal intensity of the cervical cord and lower
brainstem in T2 MRI sequences was reported in only
two cases [8, 26]. EMG and antibodies in serum and

CSF could help to confirm the diagnosis. Initial clinical
presentation can be very unspecific and uncommon, and
this case is no exception. Common differential diagnoses
of PERM syndrome are stiff person syndrome, paraneo-
plastic SPS and NMS [9, 17]. In this case, we can also
add spinal myoclonus to the list and potentially scoliosis.

In retrospect, the initial lower back pain and rigidity
could have been the premises of the PERM syndrome
symptoms. Lumbar spinal fusion was performed in
regards to the scoliosis indication. Unfortunately, it had
no efficacy on the rigidity symptoms. Moreover, the pa-
tient later developed recurrent episodes of lower limb
myoclonus. These were, in association with the past
history of spinal fusion, wrongly diagnosed as spinal
myoclonus.
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The episode of myoclonus presented by our patient in
2014, associated with hyperthermia, was considered as
an episode of NMS. It was previously reported by Xu et
al. that PERM could be mimicking NMS due to its sig-
nificant overlap in symptoms [17]. In this case, muscle
rigidity, fever, autonomic nervous system dysfunction
and altered mental status, common to both entities,
could have been taken in favour of NMS. Nevertheless,
generalised myoclonus, especially its history of recurrent
pattern, and even more the lack of evidence of neurolep-
tic use should have alerted the clinician to intensify the
diagnostics.

Elevation of CPK in NMS is reported up to at least
four times the upper limit. In the context of PERM, ele-
vation of CPK is less frequently described. Literature is
not particularly rich on the topic, but we identified three
reported cases with normal CPK values [5, 21, 27], while
five described elevated CPK values between 408 IU/I and
4779 1U/1 [4, 11, 17, 23, 28].

Besides the clinical presentation, antibodies can be de-
terminative in diagnosing this syndrome. Initially both
SPS and PERM syndromes were associated with the
GAD antibodies. The most recent literature estimates
that there is a 60-80% correlation between GAD positive
antibodies and SPS [2, 10, 18, 19, 23, 29, 30]. According
to Schmidt et al. GAD positive antibodies would only be
present in 25% of the PERM cases [19, 30]. Discovered
in association with PERM cases in 2008, GlyR antibodies
are absent in most cases of SPS [31]. Unfortunately,
GIyR antibodies testing was not available in our institu-
tion at the time.

Presumably, GAD antibodies cause a reduced brain
GABA, which is consistent with the occurrence of sei-
zures. A four channel EMG study showed defective in-
hibition and exaggerated excitation of the brainstem
reflexes mediated by dysfunction of the inhibitory GABA
and glycine neurons [32]. Interestingly, post-mortem
analysis of PERM cases shows inflammation of the
brainstem [23].

Brainstem involvement can be used to differentiate
SPS from PERM. There is a controversy about PERM
being part of the spectrum of SPS and considered as
SPS-plus version of the main syndrome pain [33]. Initial
clinical presentation does indeed show significant over-
lap in symptoms. Nevertheless, the fluctuating course of
our patient with severe relapses definitely supports the
diagnosis of PERM.

The presence of GAD antibodies is not specific to
PERM syndrome. It is associated with a number of other
conditions such as diabetes mellitus, schizophrenia or
bipolar disease, Parkinson disease, cerebellar disorders
and neuropathic conditions. Patients with type 1 dia-
betes mellitus usually show GADG65 antibody titers at
only less than 20, while patients with neurological
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autoimmune disorders have serum antibody values
greater than 20, usually even greater than 100 [22]. Level
of GADG65 antibodies in our patient was increased to 95.
However, its association with the clinical features of our
case and its evolution leave little doubt to our final
diagnosis.

Treatment recommended for PERM patients includes
immunomodulation using corticosteroids, IV immuno-
globulins, plasma exchange or cyclophosphamide [1, 24].
Intrathecal Bacflofen has also been used successfully [1,
2]. The prognosis after treatment can be fluctuating.

Literature is more limited regarding long-term clinical
course of PERM. It has been suggested that the syn-
drome might stay latent during several years and sud-
denly decompensate by an infection. Up to 18% of
PERM cases are reported with chronic course and acute
exacerbations [14, 17]. Recurrence has been reported
from a few weeks after disease onset up to nine years [1,
4, 8, 11, 12, 31, 34, 35]. In most cases, relapses are re-
lated to corticosteroid discontinuation, as in our case.
Often, the dosage of corticosteroids is increased at the
time of relapse [8, 11, 22]. However, when there is no
satisfactory response, more aggressive immunosuppres-
sive therapy may be required, such as cyclosporine, aza-
thioprine and rituximab [5, 12, 14, 31, 35]. Also other
immunotherapies have been described at the time of re-
lapse: plasma exchange and cyclophosphamide [36].
Long-term treatment is described with oral corticoste-
roids variating from 8 mg/day to 20 mg/day combined
with Azathioprine 50 mg/day to 150 mg/day [1, 6, 24,
35]. The combination of oral corticosteroids with Diaze-
pam or Clonazepam and intrathecal Baclofen has also
been reported [1, 24].

In the current case nearly 10 years went by, after onset
of initial symptoms, before the right diagnosis was
found. Cases reporting delayed diagnosis PERM are very
rare in the literature. One case was identified with a six
month delayed diagnosis of PERM, also with good re-
sponse to immunoglobulin treatment [17]. After litera-
ture review we found three case reports with a delayed
diagnosis of SPS, with delays ranging from four months
up to three years. The first patient responded well to a
treatment combination of diazepam, baclofen, dexa-
methasone, azathioprine and plasma exchange, the pa-
tient maintained moderate rigidity without spasms at a
follow-up of five months [37]. The second case was
treated by immunoglobulins with good response at a
follow-up of two months [38]. The third case received
an IV treatment of diazepam, no relapse at six months
follow-up [39].

In conclusion, PERM syndrome is a rare disease and
its diagnosis is not easy, which is underlined by this case
report. Once the diagnosis is established, the correct
treatment should follow, which could be lifesaving.
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Maintenance of long term oral corticotherapy is sug-
gested to prevent relapses. Moreover, it appears that re-
gardless of a delayed diagnosis, a good response may be
obtained with adequate treatment in autoimmune cen-
tral nervous system (CNS) disorders such as PERM.
However this report only describes a single case, more
data need to be examined in order to generalize these
conclusions.

Abbreviations

AAA: Anti-actin antibody; ANA: Anti-nuclear antibody; ANCA: Anti-neutrophil
cytoplasmic antibody; anti-GBM Ab: anti-glomerular basement membrane
antibody; CNS: Central nervous system; CPK: Creatine kinase;

CSF: Cerebrospinal fluid; DPPX: Dipeptidyl-peptidase-like protein-6;

ED: Emergency department; EMG: Electromyography; GAD: Glutamic acid
decarboxylase; GlyR: Glycine receptor; HIV: Human immunodeficiency virus;
HSV: Herpes simplex virus; ICU: Intensive care unit; IV: Intravenous;

MRC: Medical Research Counsil; MRI: Magnetic resonance imaging;

NMS: Neuroleptic malignant syndrome; PCR: Polymerase chain reaction;
PERM: Progressive encephalomyelitis with rigidity and myoclonus; SPS: Stiff
person syndrome

Acknowledgements

The authors would like to thank the patient for letting us publish her case
and all the contributors for their input and work. Additionally we would like
to express our gratitude to Dr. Laurence Verdickt who provided additional
information regarding the interpretation of the anti-GAD65 antibodies by the
immunoblot technique.

Authors’ contributions

All' authors were involved in the clinical care of the patient. ADE collected
the clinical data, conducted the literature search, drafted the manuscript and
participated in the conception and design of the case report. MD helped
interpreting the findings, gave input into the discussion, drafted the manuscript
and participated in the conception and design of the case report. ADH gave
input into the discussion. JAE helped interpreting the findings and supervised
the writing of the manuscript. All authors read and approved the final
manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication

Written informed consent was obtained from the patient for publication of
this Case Report. A copy of the written consent is available for review by the
Editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details

1Department of Neurology, CHU Ambroise Paré Hospital, Boulevard John
Fitzgerald Kennedy 2, 7000 Mons, Belgium. “Intensive Care Unit, CHU
Ambroise Paré Hospital, Mons, Belgium.

Received: 27 February 2018 Accepted: 8 October 2018
Published online: 18 October 2018

References

1. Stern WM, Howard R, Chalmers RM, Woodhall MR, Waters P, Vincent A, et al.
Glycine receptor antibody mediated progressive encephalomyelitis with
rigidity and myoclonus (PERM): a rare but treatable neurological syndrome.
Pract Neurol. 2014;14:123-7.

20.

Page 5 of 6

Barker RA, Revesz T, Thom M, Marsden CD, Brown P. Review of 23 patients
affected by the stiff man syndrome: clinical subdivision into stiff trunk (man)
syndrome, stiff limb syndrome, and progressive encephalomyelitis with
rigidity. J Neurol Neurosurg Psychiatry. 1998,65:633-40. https://doi.org/10.
1136/jnnp.65.5.633.

Martinez-Hernandez E, Arifio H, McKeon A, lizuka T, Titulaer MJ, Simabukuro
MM, et al. Clinical and immunologic investigations in patients with stiff-
person Spectrum disorder. JAMA Neurol. 2016;73:E1-7. https;//doi.org/10.
1001/jamaneurol.2016.0133.

Damasio J, Leite MI, Coutinho E, Waters P, Woodhall M, Santos MA, et al.
Progressive encephalomyelitis with rigidity and myoclonus. JAMA Neurol.
2013;70:498-501. https://doi.org/10.1001/jamaneurol.2013.1872.

Ueno S, Miyamoto N, Shimura H, Ueno Y, Watanabe M, Hayashi A, et al.
Successful immune moderation treatment for progressive encephalomyelitis
with rigidity and myoclonus. Intern Med. 2015;54:219-21. https://doi.org/10.
2169/internalmedicine.54.3760.

Shugaiv E, Leite MI, Sehitoglu E, Woodhall M, Cavus F, Waters P, et al.
Progressive encephalomyelitis with rigidity and myoclonus: a syndrome
with diverse clinical features and antibody responses. Eur Neurol. 2013;69:
257-62.

Whiteley AM, Swash M, Urich H. Progressive encephalomyelitis with rigidity.
Brain. 1976,99:27-42.

Baraba R, Jusic¢ A, Sruk A. Progressive encephalomyelitis with Rigidity : a
case report. | Spinal Cord Med. 2010;33:73-6.

Kraemer M, Berlit P. Progressive encephalomyelitis with rigidity and myoclonus
in an 81-year-old patient. Clin Neurol Neurosurg. 2008;110:279-81.

De Blauwe SN, Santens P, Vanopdenbosch LJ. Anti-glycine receptor
antibody mediated progressive encephalomyelitis with rigidity and
myoclonus associated with breast cancer. Case Rep Neurol Med. 2013;2013:
589154. https://doi.org/10.1155/2013/589154.

Peeters E, Vanacker P, Woodhall M, Vincent A, Schrooten M, Vandenberghe
W. Supranuclear gaze palsy in glycine receptor antibody-positive
progressive encephalomyelitis with rigidity and myoclonus. Mov Disord.
2012,27:1830-2.

lizuka T, Leite MI, Lang B, Waters P, Urano Y, Miyakawa S, et al. Glycine
receptor antibodies are detected in progressive encephalomyelitis with
rigidity and myoclonus (PERM) but not in saccadic oscillations. J Neurol.
2012;259:1566-73.

Papadopoulou A, Samuels TL, Dassanayake A, Spring C, Willers J, Uncles DR.
Progressive encephalomyelitis with rigidity and myoclonus: anesthesia and
glycine receptor antibodies. A A Case Reports. 2014;2:81-2.
Carvajal-Gonzalez A, Leite MI, Waters P, Woodhall M, Coutinho E, Balint B, et
al. Glycine receptor antibodies in PERM and related syndromes :
characteristics , clinical features and outcomes. Brain. 2014;137:2178-92.
Magira EE, Alexopoulos H, Charitatos E, Michas D, Dalakas MC. Progressive
encephalomyelitis with rigidity and myoclonus (PERM): brucellosis as a
possible triggering factor and long-term follow-up therapy with rituximab.
Ther Adv Neurol Disord. 2016,9:69-73. https//doi.org/10.1177/
1756285615614812.

Patel A, Boyd S, Amin B, Robinson R, Woodhall M, Vincent A, et al. Glycine
receptor antibody mediated progressive encephalomyelitis with rigidity and
myoclonus (PERM) presenting as an abnormal startle response in an
adolescent girl. Eur J Paediatr Neurol. 2015;19:562. https://doi.org/10.1016/
$1090-3798(15)30205-1.

Xu Z, Prasad K, Yeo T. Progressive encephalomyelitis with rigidity and
myoclonus in an intellectually disabled patient mimicking neuroleptic
malignant syndrome. J Mov Disord. 2017;10:99-101.

Dalakas MC, Fujii M, Li M, Mcelroy B. syndrome The clinical spectrum of
anti-GAD antibody-positive patients with stiff- person syndrome. Neurology.
2000;55(10):1531-5.

Schmidt C, Freilinger T, Lieb M, Rémi J, Klein M, Straube A, et al. Progressive
encephalomyelitis with rigidity and myoclonus preceding otherwise
asymptomatic Hodgkin " s lymphoma. J Neurol Sci. 2010;291:118-20. https.//
doi.org/10.1016/jjns.2009.12.025.

Leite MI, Waters P, Carvajal A, Woodhall M, Vincent A. Expanding the
phenotypic spectrum of progressive encephalomyelitis with rigidity and
myoclonus syndrome (PERMS) associated with glycine receptor antibody:
clinical and laboratory study of 20 patients. J Neurol Neurosurg Psychiatry.
2012;83:8. https://doi.org/10.1136/jnnp-2011-301993.26.

Turner MR, Irani SR, Leite MI, Nithi K, Vincent A, Ansorge O. Progressive
encephalomyelitis with rigidity and myoclonus. Glycine and NMDA receptor


https://doi.org/10.1136/jnnp.65.5.633
https://doi.org/10.1136/jnnp.65.5.633
https://doi.org/10.1001/jamaneurol.2016.0133
https://doi.org/10.1001/jamaneurol.2016.0133
https://doi.org/10.1001/jamaneurol.2013.1872
https://doi.org/10.2169/internalmedicine.54.3760
https://doi.org/10.2169/internalmedicine.54.3760
https://doi.org/10.1155/2013/589154
https://doi.org/10.1177/1756285615614812
https://doi.org/10.1177/1756285615614812
https://doi.org/10.1016/S1090-3798(15)30205-1
https://doi.org/10.1016/S1090-3798(15)30205-1
https://doi.org/10.1016/j.jns.2009.12.025
https://doi.org/10.1016/j.jns.2009.12.025
https://doi.org/10.1136/jnnp-2011-301993.26

Degeneffe et al. BVIC Neurology (2018) 18:173

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

antibodies. Neurology. 2011;77:439-43. https://doi.org/10.1007/500415-010-
5575-7.

McKeon A, Tracy JA. GAD65 neurological autoimmunity. Muscle Nerve.
2017;56:15-27.

Cabre P, Smadja D, Humbel RL, Merle H, Vernant JC, West F. Progressive
encephalomyelitis with rigidity, diabetes mellitus and retinopathy: an anti-
GAD syndrome. Eur J Neurol. 1996;3:98-101.

Fogan L. Progressive encephalomyelitis with rigidity responsive to
plasmapheresis and immunosuppression. Ann Neurol. 1996;40:451-3.
Medical Research Council: Nerve Injuries Committee. Aids to the
investigation of peripheral nerve injuries. London: His Majesty's Stationery
Office; 1942.

McCombe PA, Chalk JB, Searle JW, Tannenberg AEG, Smith JJ, Pender MP.
Progressive encephalomyelitis with rigidity: a case report with magnetic
resonance imaging findings. J Neurol Neurosurg Psychiatry. 1989,52:1429-31.
https//www.ncbi.nlm.nih.gov/pmc/articles/PMC1031606/.

Burn DJ, Ball J, Lees AJ, Behan PO, Morgan-Hughes JA. A case of progressive
encephalomyelitis with rigidity and positive antiglutamic acid decarboxylase
antibodies [corrected]. J Neurol Neurosurg Psychiatry. 1991;54:449-51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC488547/.

Clerinx K, Breban T, Schrooten M, Leite MI, Vincent A, Verschakelen J, et al.
Progressive encephalomyelitis with rigidity and myoclonus: resolution after
thymectomy. Neurology. 2011;76:303-4.

Saidha S, Elamin M, Mullins G, Chaila E, Tormey VJ, Hennessy MJ. Treatment
of progressive encephalomyelitis with rigidity and myoclonic jerks with
rituximab: a case report. Eur J Neurol. 2008;15:33.

Meinck HM, Thompson PD. Stiff man syndrome and related conditions. Mov
Disord. 2002;17:853-66.

Hutchinson M, Waters P, McHugh J, Gorman G, O'Riordan S, Connolly S, et
al. Progresive encephalomyelitis, rigidity, and myoclonus: a novel glycine
receptor antibody. Neurology. 2008;71:1291-2.

Khasani S, Becker K, Meinck H-M. Hyperekplexia and stiff-man syndrome:
abnormal brainstem reflexes suggest a physiological relationship. J Neurol
Neurosurg Psychiatry. 2004;75:1265-9. https://doi.org/10.1136/jnnp.2003.
018135.

Sarva H, Deik A, Ullah A, Severt WL, Disease P, Sinai M, et al. Clinical
Spectrum of stiff person Syndrome : a review of recent reports. Tremor and
Other Hyperkinetic Movements. 2016;4:340.

Mas N, Saiz A, Leite MI, Waters P, Baron M, Sabater L, et al. Antiglycine-
receptor encephalomyelitis with rigidity. J Neurol Neurosurg Psychiatry.
2011;82:1399-402.

Kenda J, Svigelj V, Rodi Z, Koritnik B, Graus F, Kojovi¢ M. Glycine receptor
antibodies and progressive encephalomyelitis with rigidity and myoclonus
with predominant motor neuron degeneration - expanding the clinical
spectrum. J Neurol Sci. 2015;353:177-8.

Balint B, Jarius S, Nagel S, Haberkorn U, Probst C, Blocker IM, et al.
Progressive encephalomyelitis with rigidity and myoclonus: a new variant
with DPPX antibodies. Neurology. 2014;82:1521-8.

Ehler E, Latta J, Mandysova P, Havlasova J, Mrklovsky M. Stiff-person
syndrome following tick-borne meningoencephalitiS. Acta Med (Hradec
Kralove). 2011;54:170-4.

Razmeh S, Habibi AH, Sina F, Alizadeh E, Eslami M. Stiff person case
misdiagnosed as conversion disorder: a case report. Casp J Intern Med.
2017;8:329-31.

Andreadou E, Kattoulas E, Sfagos C, Vassilopoulos D. Stiff person syndrome:
avoiding misdiagnosis. Neurol Sci. 2007;28:35-7.

Page 6 of 6

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1007/s00415-010-5575-7
https://doi.org/10.1007/s00415-010-5575-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1031606/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC488547/
https://doi.org/10.1136/jnnp.2003.018135
https://doi.org/10.1136/jnnp.2003.018135

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

