Ann Thorac Surg
2010;89:2001-3

Fig 2. Computed tomographic scan depicting shift of heart after sin-
" gle right lung transplant.

shift was a result of the hyperinflated, native left lung
further expanding while unopposed by the normal,
transplanted right lung (Fig 2). Although the proximal
RCA kringle appeared obstructive, the artery had ade-
quate measured flow, so no intervention was performed
at the time. However, during the next 24 hours the
patient demonstrated episodes of positional cardiac isch-
emia. If the patient was positioned with his right side up,
he remained hemodynamically stable. However, if he
was placed supine or with his right side down, evidence
of ischemia was noted on telemetry with corresponding
hypotension. Such positional episodes of ischemia were
presumed to result from intermiftent proximal RCA
occlusion due to extreme angulation of the heart into the
right chest. Serial troponins were monitored and peaked
at 4.3 ng/mL on postoperative day 2.

Given his positional hemodynamic instability, we con-

cluded that the right coronary artery required revascu-

larization. Once the decision was made to proceed with
percutaneous freatment, the patient was returned to the
interventional cardiology suite and underwent place-
ment of two Promus drug-eluting stents (4.0 X 15 mm
and 4.0 X 8 mm) in the kinked segment of the right
coronary artery, with no residual stenosis (Fig 1C). After
intervention, the patient had no further episodes of
positional instability. Inotropic and intra-aortic balloon
pump support were successfully weaned, and the patient
was transferred out of the intensive care unit and subse-
quently discharged home. One month post discharge the
patient represented to our institution with a right sided
empyema and sepsis. Despite surgical debridement the
patient expired from systemic sepsis. We believe that this
complication to be unrelated to his perioperative coro-
nary artery management.

Comment

Lung transplantation for end-stage chronic obstructive
lung disease is now considered the standard of care in
most institutions. Although we, and others, too, have
previously shown that bilateral lung transplant recipients
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have better long-term outcomes [2, 3], some have argued
that the potential for transplanting two recipients may
make single lung transplantation advantageous for pa-
tients who older than 60 years of age [4]. Although
complications specifically related to single lung trans-
plantation have been previously described [5], we believe
that this is the first report of coronary artery obstruction
due to mediastinal shift in a single lung transplant
recipient. Although there is a paucity of data on myocar-
dial ischemia due to mediastinal repositioning after tho-
racic surgery, a similar complication has been described
in the cardiology literature due to diaphragmatic paral-
ysis [6]. Therefore, anatomic distortion should be consid-
ered in the differential diagnosis for cardiac ischemia
after single lung transplantation for emphysema.
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Thymoma With Lambert-Eaton
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We describe a rare case of thymoma with Lambert-Eaton
myasthenic syndrome. A 62-year-old woman reporting
weakness in her legs and arms was found to have an
anterior mediastinal mass on computed tomography.
Electromyography showed incremental response to re-
peated stimulations, and thymoma with Lambert-Eaton
myasthenic syndrome was diagnosed. The patfient was
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successfully treated with video-assisted thoracoscopic
extended thymectomy.

(Ann Thorac Surg 2010;89:2001-3)

© 2010 by The Society of Thoracic Surgeons

Lambert~Eaton myasthenic syndrome (LEMS) is a dis-
order distinguished from myasthenia gravis (MG)
by the clinical symptoms and a characteristic electro-
physiological picture [1]. LEMS is usually associated with
small cell lung carcinoma. We describe here the ex-
tremely rare case of the concurrence of the LEMS and
thymoma. ‘

A 62-year-old woman who 1 year earlier had been
diagnosed with Sjogren’s syndrome, and 2 years earlier
had been diagnosed with thoracic aorta aneurysm, was
found to have a well circumscribed, solid anterior medi-
astinal mass by enhanced thoracic computed tomo-
graphic scan (Fig 1).

The mediastinal mass had subsequently increased in
size from 12 mm to 16 mm. One year earlier she became
aware of weakness in her legs and arms and these
symptoms had subsequently worsened. Prior to surgery,
the patient was referred to the neurologic department
with suspected MG associated with thymoma.

Neurologic examination showed weakness of the trun-
cal and proximal limb muscles. There was transient
improvement in muscle strength after brief rest. Muscle
powers were infact in the distal arms and legs. Tendon
reflexes in her extremities were absent. Dry mouth,
diplopia, ptosis, and dysphagia were not seen. The pa-
tient had negative results for acetylcholine receptor-
binding antibodies and antibodies to P/Q-type voltage-
gated calcium channels. A tensilon test was positive.
Electromyography was performed on the abductor hal-
lucis muscle and a repetitive nerve stimulation test
showed reduced compound muscle action potential am-
plitude (0.8 mV), a decremental response (10%) when
stimulated at 3 Hz, and a marked incremental pattern
(284%) at 30 Hz (Fig 2). A positron emission tomographic
scan showed no significant accumulation and no other

Fig 1. Enhanced abdominal computed tomographic scan showed a
well-circumscribed, solid anterior mediastinal mass with heteroge-
neous contrast enhancement.
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Fig 2, Electromyography showed incremental response (> 200%) at
30 Hz of stimulation in the abductor hallucis muscle,

malignant lesions were found. Lambert-Eaton myas-
thenic syndrome without small cell lung carcinoma was
diagnosed and anti-cholinesterase was prescribed. This
treatment was effective for the muscle weakness and the
patient was admitted to our department for surgery.

A video-assisted thoracoscopic extended thymectomy
was carried out. All the surgically available thymus and
surrounding adipose tissue in the neck and mediastinum
were removed by a combination of bilateral intercostal
incisions, three thoracoscopic port incisions, and a 5-cm
right anterolateral incision in the second intercostal
space. ‘ .

Gross examination revealed that the tumor had not
invaded the attached surrounding tissue and was limited
to the mediastinal adipose tissue. The excised specimen
(diameter, 16 X 12 mm) contained a well-demarcated,
solid tumor. Microscopic examination revealed nodules
of tumor cells separated by fibrous septae with minimal
invasion of the capsule (Fig 3A). The nodules were
composed of a mixture of epithelial and polymorphic
cells surrounded by lymphocytes (Fig 3B). This finding is
consistent with a diagnosis’of cortical thymoma (type B2
thymoma, minimally invasive, and Masaoka stage II).
Neither postoperative radiation nor chemotherapy was
carried out.

The patient suffered acute hyponatremia and delirium
in the postoperative course. These symptoms gradually
improved after administration of sodium replacement
and sedatives. The muscle weakness improved mildly
after the operation and anti-cholinesterase administra-
tion was no longer necessary. The patient was given
ambulatory discharge on postoperative day 18.

Comment

Lambert-Eaton myasthenic syndrome is characterized by
progressive muscle weakness that usually starts in the
proximal lower limb muscles and is occasionally associ-
ated with autonomic dysfunction [1]. Lambert-Eaton my-
asthenic syndrome is believed to be caused by antibodies
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Abstract We experienced a case of a 63-year-old woman
with primary Sjogren’s syndrome (pSS) complicated with
inflammatory myopathy and interstitial lung disease (ILD).
She had suffered from morning stiffness and dry mouth for
1 year without being medically examined. A chest CT scan
demonstrated ground glass opacity and a reticular shadow
in the lower lung field. A diagnosis of SS was made based
on positive findings from Schirmer’s test, sialography of
the parotid gland, a labial salivary gland biopsy and the
presence of anti-SS-A antibody. Musculoskeletal symp-
toms were absent; however, the elevation of creatine kinase
(CK) as well as magnetic resonance imaging (MRI)-proven
inflammatory change of bilateral muscles of-the thigh was
evident. Histological examination of the thigh revealed
diameter variation, degeneration of muscle fibers and
inflammatory cell infiltration in the perivascular area,
corresponding to the inflammatory myopathy of pSS. Oral
prednisolone 30 mg/day was introduced, and serum CK
rapidly decreased within 2 weeks. ILD also responded well
to prednisolone without relapse. These clinical outcomes
are consistent with extraglandular organ involvement of
pSS.
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Introduction

Sjogren’s syndrome (SS) is a chronic inflammatory disor-
der, which primarily involves the lacrimal and salivary
glands. Skeletal muscle involvement in primary SS (pSS) is
a relatively rare complication, and its precise clinical and
pathological spectrum remains obscure.

Secondary Sjogren’s syndrome (sSS) refers to those
cases that occur in association with another connective
tissue disease, most commonly as a complication of rheu-
matoid arthritis [1]. With regard to pulmonary complica-
tions, interstitial lung disease (JLD) in sSS is clinically
more severe than ILD of pSS; however, its prevalence is
higher in pSS than sSS [2].

We present a case of pSS complicated with inflamma-
tory myopathy and ILD, with clinical features resembling
those of dermatomyositis (DM)/polymyositis (PM), though
the case did not fulfill Bohan and Peter’s criteria for DM/
PM [3]. Both the inflammatory myopathy and the ILD
responded well to a moderate dosage of -prednisolone,
which is consistent with pSS-related extraglandular organ
involvement.

Case report
A 63-year-old Japanese female, who had been diagnosed
with diabetes 2 years earlier, complained of dry mouth

without muscle weakness or myalgia. Laboratory tests
showed positive antinuclear antibody (ANA) and elevation
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against the P/Q-type voltage-gated calcium channels
located at the pre-synaptic side of the neuromuscular
junction, and these antibodies are present in the serum of
at least 85% of patients [2]. The antibodies inhibit acetyl-
choline release and cause neuromuscular transmission
failure and muscle weakness [3]. Lambert-Eaton myas-
thenic syndrome is diagnosed if the patient has muscle
weakness and either anti- P/Q-type voltage-gated cal-
cium channels serum antibodies or abnormal electro-
myography in which reduced resting compound muscle
action potential amplitude is increased by > 100% after
high-frequency repetitive nerve stimulation [4]. Incre-
mental response to high-frequency repetitive nerve stim-
ulation may also be observed in some cases of MG. Thus,
it could be argued that our patient might have had MG
instead of LEMS, because she had thymoma and re-
sponded favorably to anti-cholinesterase treatment.
However, the clinical images and electromyography re-
sults that showed a low resting compound muscle action
potential amplitude and an incremental response ex-
ceeding 200% led us to diagnose LEMS rather than MG.
Thymomas are found in 15% of patients with MG [5].
The incidence of MG among a reported series of patients
with thymoma ranged from 7% to 54%, with an overall
average of 35% [5]. Myasthenia gravis is an autoimmune
disease caused by anti-acetylcholine receptor antibodies,
and its association with thymoma and treatment by
thymectomy seems to be related to the role of the thymus
in the creation of these antibodies [6]. On the other hand,
approximately 60% of LEMS cases are associated with
small cell lung carcinoma. We believe there are only a
few reports of thymoma associated with LEMS [7]. Ap-
proximately 15% of LEMS patients lack anti-P/Q-type
voltage-gated calcium channel antibodies, especially in
cases without small cell lung carcinoma. This indicates
there are some unknown antibodies that target molecules
other than P/Q-type voltage-gated calcium channels.
Treatment of an underlying neoplasm associated with
LEMS is necessary, and may also result in improvement
in the neurologic symptoms, presumably because of the
reduction or removal of the antigen stimulus [8]. Al-
though there is no known relationship between thymoma
autoimmune factors and LEMS, thymectomy may have a
significant effect on LEMS associated with thymoma.
This case is of special interest because it suggests the

existence of an unidentified LEMS-specific antibody as-

sociated with thymoma.

" © 2010 by The Sodiety of Thoracic Surgeons
Published by Elsevier Inc
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Fig 3. (A) Microscopic examination revealed
nodule of tumor cells separated by fibrous
septa with minimal invasion. (Hematoxylin
and eosin, X40 original magnification.)

(B) The nodule was composed of a mixture
of epithelial and polymorphic cells sur-
rounded by lymphocytes. This finding is
consistent with the diagnosis of cortical thy-
moma. (Hematoxylin and eosin, X400 origi-
nal magnification.) :
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A 46-year-old man was referred to owr department com-
plaining of anterior chest pain. A chest computed tomo-
graphic scan revealed an anterior mediastinal tumor mea-
suring 38 X 35 X 50 mm. Suspecting a thymoma, we
performed extended thymectomy through a median ster-
notoimy under general anesthesia. Pathologically, the tumor
was composed of pleomorphic spindle-shaped cells ar-
ranged in a storiform pattern, with marked inflammatory
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of creatine kinase (CK), while mild intestinal pneumonia
was shown by chest computed tomography (CT), and
high signal intensity in the bilateral muscles of the thigh
was shown by femoral magnetic resonance imaging
(MRI). She was admitted to our hospital for further
evaluation.

Physical examination revealed that she had no skin
lesionis or neurological abnormalities. There was no
peripheral lymphadenopathy in the cervical, axillary or
inguinal regions. Laboratory investigations revealed the
following: hemoglobin 13.2 g/dl, white blood cell count
5.4 x 10*/ul (neutrophils 59%, lymphocytes 31%, mono-
cytes 9% and eosinophils 1%), platelet count 313 x 10%/pl,
erythrocyte sedimentation rate 20 mm/hour, C-reactive
protein 0.10 mg/dl, total protein 7.6 g/dl, albumin 4.1 g/dl,
total bilirubin 0.5 mg/dl, creatine kinase 1,254 IU/I,
aldolase 17.9 TU/I, lactate dehydrogenase 462 IU/l, alka-
line phosphatase 232 U/l, aspirate aminotransferase 51 TU/
1, alanine aminotransferase 40 TU/I, yGTP 84 IU/I, blood
urea nitrogen 14.0 mg/dl, creatinine 0.55 mg/dl, hemo-
globin Alc 5.9% and KL-6 782 U/ml. Immunological
studies showed the following: antinuclear antibody 1:2,560
(speckled pattern), anti-dsDNA antibody 1.8 IU/ml,

anti-Sm antibody 3.3 U/ml, anti-SS-A antibody 86.2 U/ml,
anti-SS-B antibody 3.0 U/ml, IgG 1,700 mg/dl and IgA

. 426 mg/dl. Anti Jo-1 antibody was negative.

There was no evidence of keratoconjunctivitis sicca;
however, an apple tree-like pattern was observed by sia-
lography, and lymphocytic infiltration was found in minor
salivary glands. These findings were consistent with SS
(Fig. 1a). SS was diagnosed in accordance with the Amer-
ican-BEuropean Consensus Group criteria [4].

A chest CT scan demonstrated ground glass opacity and a
reticular shadow in the lower lung field (Fig. 2a). Radio-
graphic images of femoral MRI (Fig. 2b) showed high
intensity in the bilateral quadriceps of the thigh. Electro-
myography (EMG) revealed no evidence of obvious myo-
genic change. A biopsy of the left quadriceps muscle
revealed fiber diameter variation, degeneration and inflam-
matory cell infiltration of perivascular tissue (Fig. 1b). Since
she did not fulfill the criteria of DM or PM proposed by
Bohan and Peter [3], we diagnosed her condition as
inflammatory myopathy and ILD complicated with pSS.
Oral prednisolone of 30 mg/day was introduced, and serum
CK rapidly decreased to almost normal range within

-2 weeks. ILD also improved.

Fig. 1 a Histological examination of a minor salivary gland in the
lower lip. Focal lymphocytic sialadenitis, which is compatible with
the histology of Sjégren’s syndrome was found (hematoxylin and
eosin staining, original magnification x100). b Histology of left

Fig. 2 a Chest CT scan
showing ground glass opacity
and a reticular shadow in the
lower lung field (arrows).

b STIR axial magnetic
resonance imaging
demonstrating a high-intensity

(arrows)

@ Springer

quadriceps muscle. Fiber diameter variation, degeneration and
inflammatory cell infiltration of the perivascular region-are: evident.
(hematoxylin and eosin staining, original magnification x400)
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Discussion

Extraglandular organ involvement occurs at varying fre-
quency in pSS [5]. It is important to distingunish extra-
glandular organ involvement of pSS from that in sSS with
overlap syndrome, since’ pSS-related extraglandular organ
involvement in general shows favorable outcome in
response to glucocorticoids [2].

A mild inflammatory myopathy characterized by the
insidious onset of proximal muscle weakness occurs in SS.
The frequency of skeletal muscle involvement ranges from
2.5 to 47% [6]. The inflammatory cell infiltration can be
found in muscle biopsy even in asymptomatic patients [7];
however, only scattered reports involving muscle biopsies
in SS have been found [8, 9]. A study involving muscle
biopsies in SS [7] showed histological muscle inflamma-
tion in 26 out of 36 muscle biopsies (72%), and the
inflammation was always perivascularly localized. Our
present case is consistent with inflammatory myopathy in
pSS since MNC infiltration was found in the perivascular
area. Thus, we snggest that histological study of muscle

biopsy of SS patients complicated with inflammatory’

myopathy is meaningful to guide an accurate clinical
diagnosis. Qur case did not show skeletal muscle symp-
toms clinically or EMG abnormality. Kraus et al. have
reported two pSS patients who developed myopathy and
were treated with moderate doses of PSL [9, 10]. Our case
also responded well to 30 mg/day of PSL. Accordingly,
inflammatory myopathy complicated with pSS may be less
severe in comparison with that in dermatomyositis (DM) or
polymyositis (PM) [11].

Our present case also demonstrated ILD. ILD compli-
cated in DM/PM is often refractory to glucocorticoids [12];
however, ILD of the present case showed favorable
response to prednisolone of 30 mg/day. This clinical out-
come also agrees with the report that the prognosis of ILD
is less severe in pSS than in overlap syndrome [2].

In summary, we present a case of pSS complicated with
inflammatory myopathy and ILD. The clinical manifestations

of the present case resembled those of DM/PM, but did not
meet Bohan and Peter’s criteria. Furthermore, inflammatory
myopathy as well as ILD responded quickly and well to a
moderate dose of prednisolone, which is quite different from
the outcome of DM/PM.
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Abstract Macrophagic myofascitis (MMF) is an unusual
inflammatory myopathy characterized by muscle infiltra-
tion by macrophages and lymphocytes. Here, we describe a
case of MMF which is associated with rheumatoid arthritis.
A 53-year-old Japanese rheumatoid arthritis (RA) patient
presented with focal tenderness of lower extremities. Mag-
netic resonance imaging showed evidence of myofascitis

involving fascias of anterior tibialis muscle. Muscle biopsy

showed a unique pathological pattern of MMF. MMF is
known to be associated with vaccination containing alumi-
num. However, our case was not related to aluminum con-
taining vaccinations and etiologies are unknown. The
possible link needs to be discussed.
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Introduction

Macrophagic myofascitis (MMF) is knov}u to be associated

with vaccinations containing aluminum as an adjuvant [1].
Herein, we describe a case of MMF unrelated to vaccina-
tion that presented as focal muscle tenderness in a Japanese
patient with rheumatoid arthritis (RA). Magnetic resonance
imaging showed evidence of unilateral myofascitis involv-
ing the anterior tibialis muscles. Muscle biopsy showed a
pathological pattern typical of MMF. This observation sug-
gests that the appearance of focal myalgia during the course
of theumatic diseases must arouse the suspicion of an asso-
ciation of macrophagic myofascitis, independent of the his-
tory of vaccination. -

Case report

A 53-year-old Japanese woman was admitted to our hospi-
tal due to stiffness and myalgia of the lower extremities on
28 January 2008. She had been diagnosed with rheumatoid
arthritis and had been treated with methotrexate for 2 years.
Three months prior to admission, she had complained of
myalgia of the both lower extremities (It-dominant)) and
gait disturbance as a consequence of the pain of these
lesions. She had no history of immunization C(')ntaim'ng

" . aluminum during the past 20 years. -

On physical examination, her blood pressure was 120/
72 mm Hg, pulse 82/min, and body temperature 36.6°C.
Focal tenderness in the left lower limbs was noted with
mild muscle weakness. Laboratory examination, including
blood counts, biochemistry, thyroid function and angioten-
sin-converting enzyme (ACE) were normal. Mild eleva-
tions of CK (278 IU/ml) and aldolase (9.1 IU/ml) were
noted. Serological tests for anti-neutrophil cytoplasmic
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Fig. 1 STIR axial magnetic resonance imaging demonstrating a high
intensity signal in the fascia of the left anterior tibialis muscle

autoantibodies (ANCA), cryoglobulin, Epstein-Barr virus,
Parvovirus, hepatitis B and C viruses were all negative.
Cytomegalovirus antigen was not detected. Both the sedi-
mentation rate (ESR) and the serum C-reactive protein
(CRP) were slightly elevated (ESR 27mm/h, CRP 1.11 mg/
dl). Anti-nuclear antibodies (ANA) were positive with low
titers (x40, speckled pattern) and anti-cyclic citrullinated
peptide antibodies were also detected (54.1 IU/mi; normal
range <4.5 IU/ml). Magnetic resonance imaging (MRI) of
the left lower limbs showed hyper intense signals in the fas-
cia of the left anterior tibialis muscle suggesting fascial
inflammation (Fig. 1). Muscle biopsy obtained from the
anterior tibialis muscles revealed the massive infiltration of
macrophages in the perifascial regions (Fig. 2a). There was
neither granuloma nor vasculitis. The macrophages were
CD68-positive (Fig. 2b) and some macrophages exhibited
cytoplasm filled with periodic acid Schiff (PAS)-positive

material (Fig. 2¢). The findings typical of cytophagic histio- -

cytic panniculitis were not observed. Muscle necrosis in
association with lymphocytic infiltration, typical finding for
myositis was also not observed. The patient was diagnosed
as having MMF.

The elevated levels of CK and aldolase were normalized
by a moderate dose of corticosteroid (prednisolone 20 mg/
day); however, her symptoms were not improved. There-
fore, we added tacrolimus in addition to the corticosteroid
treatments. Treatment with tacrolimus (2.0 mg/day) led to
the disappearance of myalgia and stabilization of the mus-
cle weakness.

Discussion

Macrophagic myofascitis is an unusual inflammatory
myopathy, which has almost exclusively been reported in
French adults with diffuse arthromyalgia [1]. Diagnosis is
based on muscle biopsy that usually shows specific histo-
logical abnormalities characterized by dense infiltration of
CD68* macrophages with basophilic PAS-positive content
[1]. We report a Japanese patient with MMF that was
accompanied by RA, independent of vaccination. The

@ Springer

Fig. 2 Findings of It anterior tibialis muscle biopsy. a Massive peri-
fascicular infiltration of large macrophages (hematoxylin—€osin;
x100). b CD68* immunoreactivity showing a large predominance of
macrophages. (immunoperoxidase procedure; x400). ¢ Focal perifas-
cicular accumulation of macrophages filled with PAS-positive materi-
als. (periodic acid Schiff; x400)
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clinical symptoms, affecting the lower limbs, and
pathological findings were quite typical of MMF in the
presence of remarkable myofascial involvement. Labora-
tory tests only showed slight elevations of muscle enzyme
levels. '

The role of vaccines containing aluminum hydroxide in
the pathogenesis of MMF has been suggested [2]. How-
ever, there is a discrepancy between the wide usage of alu-
minum hydroxide-containing vaccines and the very limited
numbers of reported cases of MMF. Furthermore, systemic
symptoms are observed despite the fact that histological
abnormalities are present only at the site of vaccination.
This case report suggests that additional factors, other than
vaccination, may influence the occurrence of MMFE. Many
patients with MMF exhibit preexisting autoimmune dis-
eases, including thyroiditis, systemic lupus erythematosus,
Sjogren’s syndrome and RA [3]. The association of MMF
with autoimmune diseases suggests that autoimmune mech-
anisms might play a critical role in its pathogenesis.
Chronic immune stimulation, which results from persis-
tence of aluminum hydroxide, has been proposed as a
possible cause of MMF [4]. While a chance association
between MMF and RA cannot be ruled out, RA-related
altered immunity, such as inflammatory cytokine regula-
tion, may contribute to the occurrence of MMF. The direct
connection between MMF and RA remains unclear. How-
ever, one interpretation of the occurrence of both MMF and

RA in our patient suggests that immune activation contrib-
* uted to the macrophage perifascicular infiltration and sub-
sequent fascicular inflammation.

Some efficacies have been reported for a variety of treat-
ments against MMF, including antibiotics, glucocorticoids
and immunosuppressants [1, 5, 6]. Tacrolimus is an immu-
nosuppressant that is widely used in transplantation and
rheumatoid arthritis [7]. The primary immunosuppressive
effect of tacrolimus is suppression of activated T cells via
calcineurin inhibition; however, actions against monocytes
have also been demonstrated [8]. Interestingly, Ida etal. 9]
reported the impressive effect of tacrolimus in TNF
receptor-associated periodic syndrome (TRAPs), which is

characterized by monocytic fasciitis due to the uncontrolled
macrophage activation. Further clinical studies are required
to evaluate the efficacy of newer immunosuppressive
agents, including tacrolimus, for the treatment of resistant
cases of MMF.

In summary, the findings of the present case suggest that
MMF is rarely observed in the Japanese population, inde-
pendent of vaccination. It is likely that MMF remains
under-diagnosed and clinicians should consider MMF in
focal myalgia with elevated CK during the course of theu-
matic diseases, independent of the history of vaccination. -
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SHORT REPORT

ABSTﬁACT: A 67-year-old man was admitted with a 2-year history ofv

dropped head. Neurological examination revealed ptosis, dysarthria, neck
weakness, hyporeflexia of all limbs, and autonomic failure. Electrophysi-
ologic study showed a 400% increment response to high-rate repetitive
nerve stimulation. Serum anti-P/Q-voltage-gated calcium channel antibody
was positive, confirming the diagnosis of Lambert-Eaton myasthenic syn- -
drome (LEMS). His symptoms and electrophysiological abnormalities im-
proved with oral prednisolone following plasmapheresis. This is the first
report of LEMS as a cause of dropped head syndrome.

Muscle Nerve 40: 134-136, 2009

“DROPPED HEAD SYNDROME” CAUSED BY
LAMBERT-EATON MYASTHENIC SYNDROME
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“Dropped head syndrome” has been reported as a
symptom of various diseases. We report a patient
with Lambert-Eaton myasthenic syndrome (LEMS)
with dropped head who improved dramatically after
treatment.

CASE REPORT

A 67-year-old man with dropped head and gener-
alized weakness was referred to our hospital for
further-examination and treatment. He had noted
weakness of all extremities for 2 years. He visited a
local clinic and was diagnosed with cervical spon-
dylotic myelopathy. His muscle weakness gradually
worsened, and it had become impossible for him
to go up or down stairs 1.5 years before admission.
He required rest even after walking only about
50 m on a flat surface. One year before his visit to
our clinic he became unable to keep his head up
during sitting and standing. He also noted dyspha-
gia in résponse to solid foods. His past history and

Abbreviations: APB, abductor pollicis brevis; CMAP, compound muscle
action potential; LEMS, Lambert-Eaton myasthenic syndrome; PSL, pred-
nisolone

Key words: dropped head syndrome; Lambert- Eaton myasthenic syn-
drome; compound muscle action potential
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family history were noncontributory. He smoked
20 cigarettes per day for 45 years.

He had lost about 10 kg in weight within 2
years. Fine crackles were detected in both lungs,
but no heart murmur ‘was heard. Neurological
examination revealed bilateral moderate eyelid
ptosis, anisocoria, mild dysarthria and dysphagia,
weakness of the neck and upper limbs bilaterally
with mild muscular atrophy, attenuation or disap-

pearance of deep tendon reflexes in all extremi-

ties, and hypoalgesia of both hands. Babinski’s
sign was positive bilaterally. He also complained of

" constipation, thirst, and impotence.

On laboratory examination the anti-P/Q type
voltage-gated calcium channel antibody titer was
extraordinarily high, at 450.0 pmol/1 (normal less
than 20.0 pmol/l). Respiratory function testing
revealed a restrictive ventilatory defect (%VC was
64.8% and 1.0% of forced expiratory volume was
78.8%). Chest x-ray and computed tomography
demonstrated chronic diffuse interstitial fibrosis.
Evaluation for an occult malignancy was negative
including fluoro-deoxyglucose/positron emission
tomography. Cervical magnetic resonance imag-
ing demonstrated advanced cervical spondylotic
change that appeared to be the cause of the hy-
poalgesia in his hands and extensor toe responses.
The amplitude of the compound muscle action

. potential (CMAP) in the abductor pollicis brevis
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FIGURE 1. Left: on admission. Right: at discharge. His dropped head dramaticaliy improved after treatment.

(APB) muscle was 0.62 mV after median nerve
stimulation. Repetitive stimulation revealed a 62%"

decrement of the CMAP in the APB in response to
3 Hz stimulation and facilitation of 400% after
high-frequency (50 Hz) stimulation. Concentric
needle electromyography showed instability of mo-
tor unit potentials in the muscles triceps brachii
and musculus tibialis anterior.

His clinical and laboratory findings confirmed
the diagnosis of LEMS. Pyridostigmine bromide
did not improve his symptoms. Prednisclone
(PSL) 40 mg/day (1 mg/kg/day) was therefore
started. In addition, he underwent three treat-
ments with double-film filtration plasmapheresis,
which markedly improved his clinical symptoms
and increased the CMAP amplitude on electro-
physiological study. His respiratory function im-
proved as well. His dropped head also improved
dramatically (Fig. 1).

DISCUSSION

The causes of dropped head are various and can
be divided into two types: weakness of the poste-
rior cervical muscles and involuntary contraction
of the cervical muscles, i.e., dystonia. In 1992,

Dropped Head Syndrome

Suarez and Kelly? reported four cases and re-
viewed dropped head syndrome, but they did not
mention diagnoses of underlying diseases respon-
sible for this condition. There have since been a
number of reports that deal with the diseases un-
derlying dropped head syndrome. In 2003, Gou-
rie-Devi et al.* reviewed the literature and classi-
fied dropped head syndrome based on its cause as
follows: myogenic, neurogenic, miscellaneous,
and those with local causes. Recently, several cases
of dropped head caused by dystonia have been
reported in relation to Parkinson disease/
syndrome or the use of dopamine agonists.?5
Katz et al.® described four cases of dropped
head syndrome due to “isolated neck extensor
myopathy.” Dropped head syndrome due to cervi-
cal muscle weakness has been reported in neuro-
genic disorders such as amyotrophic lateral sclero-
sis,® neuromuscular junction disorders such as
anti-acetylcholine antibody- or anti-MuSK anti-
body-positive myasthenia gravis,! myogenic disor-
ders such as polymyositis or mitochondrial myop-
athy,? and others. However, to our knowledge no
report of dropped head syndrome caused by
LEMS has been reported previously. In patients
with dropped head syndrome it is important to
search carefully for causes that are treatable.
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Sirs,

We present two patients with cenfral nervous system
(CNS) disease associated with Sjogren’s syndrome (SjS)
and positive for antiaquaporin-4 water channel autoanti-
bodies (AQP4-Ab) who were treated successfully with ta-
crolimus. Tacrolimus is an immunosuppressant that acts as
a calcineurin inhibitor and suppresses T helper 2 (Th2)
cells [1]. Tacrolimus may also act as a neuroprotectant by
reducing axonal and myelin damage, as shown in a mouse
model of experimental autoimmune encephalomyelitis [2].

SjS is a chronic autoimmune disease characterized by’

lymphocytic infiltration of the exocrine glands. SjS-asso-
ciated inflammation sometimes spreads into the CNS
(CNS-SjS), oceasionally mimics relapsing-remitting mul-
tiple sclerosis (MS), and inflammation often involves the
brain, spinal cord, and optic nerve [3]. Neuromyelitis
optica (NMO) is also a relapsing inflammatory disease of
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the CNS, characterized by severe attacks of optic nerve -
neuritis and longitudinally extensive transverse myelitis
[4]. NMO is distinguished from MS by the presence of
AQP4-Ab and differences in the distribution of inflam-
matory lesions and pathological findings. Combination
therapy with a corticosteroid and azathioprine is the current
standard treatment for preventing NMO relapse [5]; how-
ever, some patients are refractory to this therapy.
Approximately 3% of patients with NMO have coexisting
systemic lupus erythematosus (SLE) or SjS, and CNS-SjS
patients with optic nerve neuritis or longitudinal myelitis
(conditions called “NMO spectrum disorder™) often pres-
ent with positive findings for AQP4-Ab [4, 6, 7]. To our
knowledge, this-is the first reported assessment of tacroli-
mus in patients with CNS-SjS with AQP4-Ab. This treat-
ment was approved by the ethical committee of our
university, and the patients provided written informed
consent.

A 48-year-old female (Patient 1, Fig. 1) was admitted to
the hospital with rapidly progressive nausea, hiccups,
dysphagia, and drowsiness. Magnetic resonance imaging
(MRI) revealed T2 hyperintensities of the hypothalamus
bilaterally and the dorsal medulla oblongata. After three
courses of infravenous high-dose methylprednisolone
(IHMP, 1 g/day for 3 days in one course), the patient
recovered completely, except for mild dysphagia. One year
after the first attack, she developed limb weakness. Labo-

‘ratory test results revealed high levels of anti-Ro (SSA)

antibodies and positive antinuclear antibody. The Schirmer
test and the Saxon test revealed decreased salivary secre-
tion (Table 1). She was diagnosed with CNS-SjS [8]. She
experienced nine attacks during the entire disease course,
and we started treatment with oral tacrolimus during her
ninth admission. No recurrent attacks have been observed
for 49 months since the start of this treatment.
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Fig. 1 Time course of relapse, therapies, symptoms, and images of
Patient 1. Stars indicate attacks. The thickness of each line represents
the severity of any symptom or the dose of drug. Nine attacks had
occurred in spite of therapeutic approaches, and no attacks were
observed after starting tacrolimus. a A sagittal fluid-attenvated
inversion recovery (FLAIR)-weighted image at onset shows hyper-
intense lesions in the thalamus, the mammillary bodies, and the dorsal

A 50-year-old female (Patient 2) visited our hospital
with acute left visual loss and depression. She was diag-
nosed with retrobulbar optic nerve neuritis, but she rejected
steroid therapy and was not admitted to our hospital. One
year later, she was sent to our hospital by ambulance due to
weakness. Physical examination revealed - dysphagia,
dysarthria, incomplete tetraplegia, urinary retention, and
depression. MRI revealed T2 hyperintensities in the corpus
callosum, thalamus, midbrain, and pons. She was
diagnosed with CNS-SjS based on SjS criteria (Table 1),
and she was treated with IHMP. Because high doses of oral
steroids may exacerbate depression, we started therapy
with tacrolimus (3 mg/day) to prevent relapse. No
recurrence was observed for nine months, but she could not

portion of the medulla oblongata (arrows). b A photomicrograph of a
labial salivary gland biopsy at the second admission. An aggregate of
Iymphocytes surrounding a salivary gland. Size bar is 50 pm. ¢ A
sagittal T2-weighted image at the fifth admission shows hyperintense

'V\lesions throughout the spinal cord (arrowheads). IHMP Intravenous

high-dose methylprednisolone (1 g/day for 3 days in one course),
EDSS expanded disability status scale

continue the therapy due to exacerbation of depression.
Two years after withdrawal, she suffered right hemiplegia,
and MRI revealed a relapse lesion in the left posterior limb
of the internal capsule.

The serum of both patients was positive for AQP4-Ab
after the initiation of tacrolimus. Because no recurrences
were observed for at least 9 months for one patient (Patient
2) and 49 months for the other (Patient 1), we concluded
that tacrolimus is effective in CNS-SjS with AQP4-Ab.
Considering the pathological observations that indicate loss
of AQP4 with deposition of antibody and compliment in
CNS lesions in NMO [9, 10], we speculate that tacrolimus
may act by suppressing the humoral immunity against
AQP4 through Th2 inhibition.
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Table 1 Clinical features of two patients

Patient 1 Patient 2

Age at onset (years), sex 48, female 50, female
Ethnicity Japanese Japanese
Dry mouth + +
Number of relapses® 9 2
MRI findings

Optic lesion + +
Cerebral lesion + +

Pontine lesion - +
Medullary lesion + -
Longitudinal cord lesion 4 —
Autoantibodies

ANA + +

SS-A + +

SS-B - +
Aquaporin-4 + +

- Diagnostic tests for SjS

-Schirmer test + +

Saxon test + +
Salivary gland biopsy Compatible for SjS Not done
Sialography Not done Compatible for SjS
CSF findings

Cells/pl 26 37

MBP (mg/dl, <4.0) 6.2 56.3
Oligoclonal IgG bands  — -
Diagnosis ‘

Criteria of SjS Fulfilled Fulfilled
Criteria of NMO Fulfilled Not fulfilled

ANA antinuclear antibody, CSF cerebrospinal fluid, IgG immuno-
globulin G, MBP myelin basic protein, MRI magnetic resonance
imaging, NMO neuromyelitis optica, SjS Sjégren’s syndrom

2 Including first attack
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Pathogenic Antibodies in Myasthenia Gravis

A N BB

Masakatsu Motomura*

Abstract

Myasthenia gravis (MG) is the most common autoimmune disorder of the neuromuscular junction and
is clinically characterized by weakness and muscle fatigue. We have classified MG into 3 types on the basis
of the antibody pattern. The first type associated with acetylcholine receptor (AChR) autoantibodies,
which predominantly belong to IgG1 subclass and are measured by a conventional radioimmunoprecipita-
tion assay with 125I-avlpha-bungaro’coxin. This subtype occurs in approximately 80% of patients with MG
and leads to the loss of AChR number and function, mainly by complement-mediated destruction of the
neuromuscular junction. Approximately 409 of patients with MG who have AChR antibodes have a
thymoma as a ‘paraneoplastic neurological syndrome. However, the role of antigen expression- by
thymomas is unclear. The second type of MG occurs in a proportion of “seronegative” patients who did
not have AChR autoantibodies. These patients process IgG autoantibodies to muscle-specific tyrosine
kinase (MuSK); these antibodies are predominantly of the IgG4 subclass but are not associated with
complement-mediated damage to the neuromuscular junction or with the presence of thymomas. In most
patients with MuSK antibodies, the symptoms of MG improve after plasma exchange; these patients show
a good response to steroid and immunosuppressive drugs but a poor response to thymectomy. MG not
associated with the presence of the 2 abovementioned pathogenic autoantibodies is classified as heterogene-
ous “double seronegative” MG. Our clasgiﬁcation is superior to the present classifications with regard to
the mechanism, treatment, and prognosis of the disease.

Key words : myasthenia gravis, acetylcholine receptor antibodies, muscle-specific tyrosine kinase antibodies, double

seronegative, neuromuscular junction

F U &I

ERED&ENRE (myasthenia gravis : MG) 13, FHEH
BT 2 BOAEERORETH S, —7, HE
EERRERDIED 51X, 20~30%cRER &0
3, REEEX, FESEHRERRETDHEY, MGKESB
WTEOEERAR TR EVWEBbIS, TOEHBHEL
T3, FBEReBLTTeFray v2EE (acetyl-
choline receptor : AChR) FEOMRER, MRETIE
B, BEHBEEEZ SN TVREINETHD, TOREN

THBH, AV IAT7 3+ —FREOQOT V-T2, HEHX
I MG i 38 V> CHRREE R O FifiEla <, RS

THHS W2 EENEEOEEIRAL 20, 351
& 1%, I35 AChR FAADRHI T & 2 WG CRIREMET O
AR % &Nz A T, ERIT Ik AChR Filksid 2
rERL, invio DT vEAZRTH, MiE AChR Hifk
PR TS WERO IgG #8 clustered AChR WHEE&L
BENEEELERB T ERFBHLEY, Z0k5 Xk
M EB e R T 2 &L MGERSHET 5 Z L RES
WBERE NG, LaLads, S EREC b
FEL, MG BE DRSS WT, Z¥HE

* BISASAEEERELEATANERN S SR ERERRZEE (B—NF - R (T852-8501 RIEHIAHT 1-7-1) First
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(A) ERPEEST

(B) #i AChR #ifAlB1E MG

(C) #i MuSK 5151 MG
o ACh

¥ AChR
2+ 00P/QEVGCC
| Musk

Fig. 1 EEREIE L BHEHHF
A EEOEFRORBIEZER, Ca® 5 P/QHEMREEINY T AT ¥ AN L D HEERIARAT I &
KWEoTlIB, 7EFNVa V¥ (ACh) By F+ 7 AR S, BYFFABEEH 27 2SNV a Y Y E2EE
" (AChR) X#EE&L, 44 v F v A2 AHHEOT %, B i AChR HifkEH MG Ti3#i AChR HiiEsE kNt
By FSAEREEL, AChR B2EA &R 30 WHBEENEES NS, C ! #i MuSK WA EAEIE.
(MG) TiZ, i MuSK FEBSEENERCEY F7ABERBET 5 2 gk, EFRRCRIZTBFERTHET

b5,

SRR AN R UBsO TR a N5 © L1
XU ACRR B ELEE NI PRV ERTHDOZ ET
BB, TR X, MIFES AChR HEOEREFIC K
BEREREIME <, HIEBHERIFE LI < Vo AR TR,
LHIDE L BHN B, MG OEETH b HTHHEI
BT, 7 ORMEL BRI 5.

I. BREDHDACHIE

HoBEDIIH» S, MG 203 80%DEETIEY
F AR FELET B AChR &xbd 2 HOHES KR
Eh, BY O—HiHERENT o Y% —F (muscle-
specific tyrosine kinase : MuSK) BiEEES &5,
Z DIRREEF % Fig. 1 WR LTz, Z LT, RigtOFifd
B &z v double seronegative MG 23S 15,
1970 R %8 % 5 AChR HifRBI5E DBIFEY & EERHY
MGE#ETFNVEEET T/ 7 u—F VHEORHFEY
Wk, MG OFEEYE 3 AChR ik Th 3 LGS

Niee 20, AChRa ¥ 72 =v b OMIFIAES

67~T6 ALHKEM#H T 5 2 € b—7, main im-
munogenic region (MIR) :fEE &, MG EEML2E
THE/7u—FAHBROESEMNTHS LiEwSh
=59 (Fig. 2, 3), TDK, Bpe7 et b MG @ MIR
BEUHE S pREI NN, FOERIHLEVWE R
BIERE > T3, —7F, 2001 £, Hoch 5 BSRFIDH

MuSK #ifk MG D3R 21T - 7018, AP TE OB
WD TN, £ OBRRIIEIZFETL L9, LT3
23, Bt MuSK $ifEss MG iER 25| B T#Fo Y
F YR VAUVE, i ACKR Hifk & i3 L IRETESL,
Z OFMIRBRII VIR TETH 2, 22770, HEER
FORF TR, HREHESHO AChR W ET 2 EE 2
% 1, Dok-7'9 % LDL-receptor-related protein 4
(Lrpd)™® 72 EBRZ i HFKR I N, AChR ORI
PECEBE DD H B (Fig. 4),

I WA ORE

i AChR FiEDERABF L LTk, Q7 eFra ) v
(acetylcholine : ACh) & AChR O#s&THE (FEERP

- %), @QACHR BiE{EE, @BENEILESRIRE,
EOBFBEZEINTERD, Fig, HENERESK

IRBUEIZfE > T AChR DBBSHA T 2 & L 2SRl D R
BThoLEEINTND, EEZ, i AChR FifkEE
MG BEDESKIREER LU TERET AL, ACRRER
BAL, s a7 - @ik L OREEEROTE
ZRED B (Fig.5A). Tz, BFEMECZ OSSR
BET 5L, FHESRIECH 5N 2EROEE IS
ah, By F T AEOFHEE, Y 7AMRBROTAL Y
OHRPBESNS (Fig.6B)s hoOFEHELD, H
AChR fifk iz & 5 AT E SRR BE S AR O

BRAIN and NERVE 62%4%5 201044 H



(A)

e

Fig.2 7EFNIY REEO 3 RTHREEE (Unwin N, 20052 X D31
FrF Y a4k (AChR) OEER, YErIf0RERE»OBE L=aF Y
# AChR 2 FAWT, 7> 7Y v Y AKED Nigel Unwin e k-T, 2D 3 RITHHIRE
EHEES M SRS, TOEREETRT. A HEBERAI»HE LT, ACKRIE, 5
SO#T2=v b, 2200 a K g @, ¢ (B), y kfa) »oR2358B4T, £
NEPBRIEEBLTA A YF v AVEBRL T3, B AIENT, #MlasiER(E),
EEESER, % LC, HENES(1)»5%5, MigsdERicE, 220 a7 a2y
PEENTNEET S y el sV S22y b YOI F v FEETNAEREINT
BY (BR), ZOHAc7EFva) ¥ (ACh) PAEED a-bungarotoxin PEET
By k77, 200 @S2y FORIMIIKAET 2 « 67-76 1, MGIREHE2E T3
¥ b—3, Main immunogenic region (MIR) riEEsh, MGEEEEET 5T/ 7
o —F VHHE, mAb35 DEATLTH b,

-----------------
.........

...................
_______
________
- -~
- .

Fig.3 7&F/A 21 »BEM Main immunogenic region ) 3 RTTHEE (Beroukhim &
. Unwin, 1995° X Y 5{F)

Beroukhim 5%, ¥ Ev 4 REHRED AChR IZ mAb3s PRAIET, BERETEHK

8% LTSI R 1TV, ZOBASA RN L72% A AChR (5) 2HE» 6 BET

2 ¥, mAb35 DEIZEEE (V) 25, a V7 2=y b ORI, «67-76, MIR KHEEL T

W3 ZERRLE. (C) i mAb3S OEESERT, REEA AV F ¥RV ERT, B g

BHREID» SEET 5 £, mAb3S @ Fab 1%, 2 20 AChR # cross-link LTHRAELTW»3Z

L %R U7 (Bar=504). 2O mAb35 i, MG BIE 7V CRATER CERMR OB

wEralsEsl, 7L, #EEE AT ACKR & cross link #&% L CAChR DY —
F—r—BEH T, AChRREZHA & ¥ 23 T LIFHHEN TS,

BRAIN and NERVE 62#4%5 201054 A
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Nerve terminal

&= fff:’ Agrin
Synaptic vesicle . O
(Ach) . foo® N

o - i

)

(A) AChR Ab posmve MG
A R

Fig.5 #1 MuSK {EERME MG BE ORIEHES
aishi et al, 2005' & b 5[8)

A

@ Rapsyn

Rapsyn

Muscle

(B) MuSK-1

Rapsyn

Fig.d ZEFLIAY L SREOERN AR
B (clustering) IEb 2 EHE
BE, UTOX>2REHD D Lo
BHBbL Y, MHESEAROTEF L) v
5%k (AChR) »MEHFICREL, € DEE
ZRIELTHWBEEZONTWS, D Dok-7
REMEATE X D MuSKBEHICEEL,
MuSK %2V vBEL, HiEhks €3, @
Agrin BIHERSE» M3 h, SMlEE
Lrpd EHHEEL, FORE, MuSK E(% .
EELE¥5,@ Dok-7 B & U Agrin i X -
fﬁﬁkbthﬁﬁﬂi%mf?bt%ﬁ?
EBHENE WL OPDOEARN LY 7 FVE

EWZ 3N, rapsyn DIEMIHEBZ 2, @
Rapsyn O LI X U AChR 138U, #
BB EECEE T 2, 2 0EE, E
BRI E RS,

(C) MuSK-2

Bar=100um
WeBU37EFLOY L IREE BOHAE (Shir

NEFY T B a- N F O PFY Y (ER), BLUERC 3 LEE(TE) 2577, H AChR
BERL, R OREEAROUEBEERED 3 (A),

ﬁJ*MﬁK%ﬁMG?m@ﬁ%ﬁ@A@R;ﬁﬁ)bfm&worMﬁK&ﬁMG8w$6%
TIEEHRC AEFESRORERED 5T (B MuSK-1), 2#i0AIcED 5hiz (C: MuSK-
2)o BLEE D, $l MuSK B MG B OiEREIERFIZH ACHR FilsBiE MG  iXE% D, %ﬁﬁ:ﬂ\ﬁﬁ
BY ST ABEBEOBEER W A Tw 3,

TGS MG BEOEHKHD AChR =

BEELRFRABFLEZONTW S, —7, ¥ MuSK Hitk
Bt MG IRRERRF %2 839 % 7212, Shiraishi 519 i,
8 BloHT MuSK FiiEBHE MG B O bR 885 X b #
EHIROREREN - BREEN

B EATERPITL,

BRI 21T o Tz. € DOFER, Hi AChR Hiftk MG D#5#E

B

RV, 7 MuSK HifkBtE MG 8% OE&H&H AChR
HEBEILTBST, 8B 6HITIHEEEEEOE
eROE»ol (Fig.§B) 2 5REBTEMECOERE
T, BY T T RABEORBENERIER CBMTH > -
7z (Fig.6C, D)7,

52, McConville ' i3, #i
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