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Progressive encephalomyelitis with rigidity and myoclonus
(PERM) is a variant of stiff-person syndrome (SPS), characterized
by muscle stiffness, myoclonus, dysautonomia, cognitive abnor-
malities, and brainstem dysfunction.1 Because clinical conditions
of PERM and SPS are continuous and overlapping, they are
collectively called stiff-person spectrum disorders (SPSD). Auto-
antibodies associated with SPS and PERM also overlap, but the
prevalence of associated antibodies differs; specifically, anti-
glutamic acid decarboxylase antibodies (anti-GAD) are most
common in SPS, and anti-glycine-α1 receptor antibodies (anti-
GlyR) are most common in PERM.1 Anti-amphiphysin antibodies
are a marker of paraneoplastic SPS,2 but their association with
PERM is rare; the clinical picture of anti-amphiphysin-positive
PERM has not been well established.3–5

Diagnosis of PERM is often challenging because it is rare and
shows unusual clinical symptoms, often lacking objective findings
in conventional laboratory tests and imaging studies. Additionally,
a recent study has disputed the reliability of commercial immuno-
blots commonly used for anti-amphiphysin antibodies.6 Thus,
clinical tests objectively capture the pathophysiology of PERM
are important for the diagnosis.

Here, we report a case of anti-amphiphysin-positive PERM in
which anti-amphiphysin antibodies were detected by immunohis-
tochemistry in addition to commercial immunoblot, the gold-
standard diagnostic testing approach. We discuss the utility of
somatosensory evoked potentials (SEPs) in detecting central nerv-
ous system involvements in PERM.

A 48-year-old Japanese woman started to suffer from numbness
in her right hand. A month later, she developed occasional jerky
movement of the lower limbs. Over the following weeks, her daily
activity was progressively affected by painful spasms and stiffness
in the four limbs. She eventually became unable to stand and was
brought to our hospital. She had a history of lumbar spinal stenosis.
She was confused and agitated on arrival, and her speech was
delusional. However, her speech exhibited no components of dys-
arthria or aphasia, with normal object naming and fluent output
without paraphasia. She exhibited spontaneous and intermittent

myoclonic jerks in the four limbs, easily provoked by stimulations,
such as sounds and touches (SupplementaryMaterial 1). Mild stiff-
ness was observed equally in the four limbs and truncal muscles.
Tendon reflexes were normal in the upper limbs, but patellar
and Achilles tendon reflexes were diminished. Babinski’s sign
was bilaterally positive. She had dysesthesia in the distal extrem-
ities, hyperhidrosis, urinary retention, and constipation. Serum
anti-amphiphysin antibodies were strongly positive, and other
onconeural antibodies (GAD65, CV2, Ma1, PNMA2 [Ma2/Ta],
Hu, Ri, Yo, recoverin, SOX1, titin, zic4, and Tr [DNER]) were neg-
ative by commercial immunoblot assays (PNS blot by Ravo
Diagnostika, Freiburg, Germany, and EUROLINE PNS 12 Ag by
Euroimmun, Lübeck, Germany). By immunohistochemistry on
rat cerebellum using the avidin-biotin technique, anti-amphiphysin
antibodies were confirmed, and other antibodies against cell surface
antigens (NMDAR, AMPAR, GABAAR, GABABR, mGluR1,
mGluR2, mGluR5, DPPX, and IgLON5) were negative. Anti-
GlyR antibodies were negative by cell-based assay, and anti-GAD65
antibodies were also negative with ELISA. Cerebrospinal fluid
showed mild pleocytosis (30/μL). Magnetic resonance imaging
(MRI) of the brain and spinal cord showed no abnormalities.
There was no evidence of malignancy in a positron emission
tomography/computed tomography scan of the whole body or
breast ultrasound with biopsy on a suspicious hypoechoic area.
We diagnosed PERM based on the clinical symptoms and consid-
ered that her condition was associated with anti-amphiphysin
antibodies. Two courses of intravenous methylprednisolone
(1,000 mg/day for three days) dramatically improved her mental
state, limb stiffness, involuntary movements, and autonomic dys-
functions, but mild dysesthesia in the extremities persisted. An oral
steroid (prednisolone 60 mg/day) was initiated after the second
course and then carefully tapered. She was discharged from hospi-
tal on the 61st day. One year later, the dysesthesia worsened, and
paroxysmal myoclonic jerks relapsed. MRI of the brain and spinal
cord and nerve conduction studies showed no significant abnor-
malities (Supplementary material 2). Further assessment with
SEPs revealed delayed conduction in the brain (Figure 1). Again,
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Figure 1: (A) Electrode placement and evoked potentials of SEPs with median nerve stimulation. Median nerve somatosensory-evoked potentials are evaluated by the
standard references established by our previous study.8 N9 potential, N11 potential, P13/14 complex, and N20 potential are generated at the Erb’’s point, spinal entry,
caudalmost part of the internal lemniscus, and the cerebral cortex, respectively. Electrode placements are as follows: the Erb’’s point ipsilateral to the stimulation (EPi), the
spinous process of the sixth cervical vertebra (C6S), Fz, the ipsilateral ear (Ai), contralateral centroparietal electrode (CPc), and a non-cephalic reference (NC) over the
contralateral shoulder. (B) Right median nerve SEP recordings of the present patient. The latency of N20 onset is significantly delayed (þ5.2 SD), suggesting disturbed
sensory conduction: 17.4 ms, þ5.2 SD (upper limit: 16.2 ms). The prolonged interval between P13/14 complex onset and N20 onset (central conduction time) represents a
conduction delay in the caudalmost internal lemniscus to the cerebral cortex compatible with a brainstem lesion: 5.2 ms, þ5.6 SD (upper limit: 4.5 ms). Giant SEPs, com-
monly seen in cortical myoclonus, are not present in CPc-Fz and CPc-Ai leads. The abnormalities are judged regarding the institutional normative values, which are body
height adjusted, and expressed by the unit of standard deviations (SD).8

Table 1: Four cases of anti-amphiphysin-positive PERM have been reported. These cases share core features of PERM, such asmuscle stiffness and painful myoclonus,
and show neurological symptoms suggesting brainstem and spinal cord involvements, which are also documented in PERM with anti-GlyR or anti-GAD antibodies

Dropcho Ishii et al. Cantiniaux et al. Present case

Age, sex 67, M 37, F 72, F 48, F

Muscle stiffness (þ) (þ) (þ) (þ)

Painful myoclonus and
spasms

(þ) (þ) (þ) (þ)

Neuropsychological
symptoms

Confusion (−) Altered consciousness Delirium

Pyramidal sign (−) (−) (þ) (þ)

Sensory symptoms Numbness in both feet (−) (−) Dysesthesia in the distal four
limbs

Autonomic symptoms (−) Hyperhidrosis (−) Hyperhidrosis, constipation

Other findings Respiratory failure, weakness, and
hyperreflexia in the left arm, sensorimotor
neuropathy

Left abducens
nerve palsy

(−) Hyperekplexia, mild limb
weakness

Tumor Small cell lung carcinoma Breast cancer Clear cell renal cell
carcinoma

Not detected

Treatment / outcome IVIG, oral PSL chemotherapy / improved
but relapsed

mPSL pulse, oral
PSL, PE /
improved

IVIG, oral PSL / improved
but no complete
remission

mPSL pulse, oral PSL / improved
but relapsed, no complete
remission

Method for detection of
anti-amphiphysin
antibodies

ICC, WB WB ND IHC, immunodot

ICC: immunocytochemistry, IHC: immunohistochemistry, IVIG: intravenous immunoglobulin, mPSL: methylprednisolone, ND: not described, PE: plasma exchange, PSL: prednisolone, WB:
Western blot.
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we treated her with high-dosemethylprednisolone, which immedi-
ately partially improved the symptoms. The second work-up for
malignancy still showed negative results.

Four cases of anti-amphiphysin-positive PERM have thus far
been reported, including the present case (Table 1).3–5 The cases
showed core clinical signs of PERM and varying degrees of
brainstem and spinal cord symptoms. While immunotherapy
was effective in all cases, relapse occurred in two of four.
These findings suggest that the clinical features of anti-amphi-
physin-positive PERM are not distinct from PERM with
anti-GlyR or anti-GAD antibodies.1 However, the type of auto-
antibodies appears to be important in its association with malig-
nancy. In all reported anti-amphiphysin-positive PERM cases
except our case, cancer developed within two years from the
onset.3–5 SPSD associated with anti-amphiphysin is also at high
risk (up to 90%) for malignancy, mostly breast cancer and small
cell lung cancer, in contrast to SPSD with other antibodies
(<20%).1,2 Hence, although our patient has not developed malig-
nancy after a one-year follow-up, a careful follow-up should still
be needed considering the association with anti-amphiphysin
antibodies.

Two commercial immunoblot assays with band intensity
stratification (Ravo Diagnostika and EUROLINE) are available
for detecting anti-amphiphysin antibodies. While these immu-
noblot assays are quick and easy to perform, their specificity has
been questioned. Dechelotte et al. found that only one out of
10 cases with anti-amphiphysin positive results using commer-
cial immunoblot assays was confirmed positive by indirect
immunofluorescence on rat brain slices or Western blot, sug-
gesting a high number of false positives when commercial
immunoblot assays are used as standalone tests.6 In our case,
the two commercial immunoblots were both strongly positive,
and the results were confirmed by an immunohistochemical
method. Although further studies are needed, band intensity
stratification of immunoblot may be useful.

Patients with PERM sometimes present with sensory dis-
turbances.1 Several autopsy studies of PERM have documented
sensory system involvements: demyelination in the internal
lemniscus of the brainstem and the dorsal column of the spinal
cord.7 We demonstrated delayed conduction in the medial lem-
niscus at the brainstem by SEPs for the first time in PERM. SEPs
have been applied to various neurological diseases.8 Although
prolonged central conduction is not a disease-specific finding,

SEPs are potentially useful in identifying CNS lesions in
PERM, particularly in the absence of neuroimaging findings.

Supplementary Material. To view supplementary material for this article,
please visit https://doi.org/10.1017/cjn.2022.293.
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