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Fig. 1 Electrocardiogram at onset.
The Electrocardiogram taken at onset showed complete atrioventricular block.

Tt 92%, "=V 7H8% Thol.
z =

DMD T ERLHEEEZ ST 5. DMD KB 5 RE
Pre U Cid EEEMAGER LERIIIGENS L, BET
0y 72 & ThRBBICABELW), REEE 0y 7% &
7ZL72DMDEINEFTRSFAFREENTE Y™, 553
BT 0 mEBLAETHTHS. BET 1 v 7 D DMD
HBRAIZBT, WEEERERICHMEL, 2lREN, RBIFE
e EOBIERLEEMEIIA LD O NN HRE SN TWASEY,

AN EIICEFC AR LTE Y, SHNZOBIEOMm
WIS HEAT LT, AT O —, JgER XP, BNP T&A 27
EYLHEEIE DRSERERB L LD horz. £
7-0ENEPREBOEEIZZL, "VF—LBRTHES
Ty ZEALN TR ok FORD, SHEOEET T v
TRIERT oK EFIETFEHLARZVWADOTH o7z, RZET
Oy 7 AFRTAGBRERY A PO 7 4 —Ti%, PRERER
BB EDIRACEET OO LNBHNTHS. DMDIZE
17 BB E R IR R E I A — Rl o Y
BN, DREBICEH L CEREEI O OHEELET 56005, K
FOX S ICHEBENRIFICEBRT 26 CEFIBOENKE
W, IREIVAMIT 4 VEBTFOEEICI>THEHALLD
LT BRED H 57, THE—EOERITB TR LB
DB TEISHRELI L IRMORTWED, B O Lk

ZLHOBHBUEDOENIOWTRERATZEDE L, S5k
TEHELERHS .

VA7 4 VRBICEBOHEEICNZT, BECEE
PBIFZLAERICOWTHRE L. FTEHRECH R
RREBICIEEERALNT, BEIMRS CT hidHL» 2 EE%:
AREDaMolz. WRELLTEIMVRYu—VERALT
By, —AEORERICHLELAZCOPPHLLT2EEDR
BB LTHBY, FOESOBRERIRELZWEEZLR
7z. EBIZ, DMD KBV TIHBIRBRMREEERERT B L URR
BREBELETIILFHRESNTEB Y, EENREOHE
LBEETERWEEDNAE. RHITIE, MIBG WY Y FIIE
BHENTH o7

ATIRREDRE, ERICLVAEVEGFTFRIIVE D
5LAHEBEL, REO—L L FRAEDNSLFENE b o
Twab. E5IZDMD OLHEEICH T 70y 1 —0F
BEDTRENTETEY, SLRLZFRERDHEESNS. &
DIz, FHFDLHICOREBZAPIBLL LWV, Tok
I BEHAEFLMICEIRVBERE 0y 72 & TEMD
BT ATMEENEYED ), BRELEEETRETH L. AFB IO
HHEOZEEET Uy 7 & &7 LoFICiE, o DMD iE
Ble & 5L P RERNFEIEANEE R0V, 5BE
Bl 2B L ANEOMRERFTCET 2802 R 2B
vz,

REXOERTE 132 B AMEEaRELEL TS (20124
3A3H, &£5E) ITTHEERL..

— 237 —



SEEET7 0y 2% &7 L7z Duchenne BV A b7 4 —D 14

MARFRICHEEL, FRT~& COLREBICH 542, Mk HE
BWIndEh TEA.

X ™

1) AEBIEH EHFETF, H1WEL 5. Duchenne BFH VX b

2

3)

4

5

T 74— 5 HBRNEEATLTRREOEGTIR L
S DEE. BRARMEE 2005:45:643-646.
) Rt W, EEEFME, BER RS 2 &, Duchenne muscular dys-
trophy B& OREIFRISER 547, BRRFE 2011;,51:743-750.
Yanagisawa A, Miyagawa M, Yotsukura M, et al. The
prevalence and prognostic significance of arrhythmias in
Duchenne type muscular dystrophy. Am Heart J 1992;
124:1244-1250.
James TN. Observations on the cardiovascular involve-

<

ment, including the cardiac conduction system, in pro-
gressive muscular dystrophy. Am Heart ] 1962;63:48-56.

KEEE, k4 RERE RAKRS. ETHEHIA o
T4 —ELEHLEEEEET 0y J T A5 R—X

Ry

6)

8)

9)

10)

Abstract

52 : 687

A=A — B2 BHD 1Bl LI 1974,6:1847-1851.

Bensaid H, Marsaud G, Monassier J-P, et al. [High degree
atrioventricular block associated with Wolff-Parkinson-
White syndrome, during a Duchenne de Boulogne type
myopathy]. Ann Cardiol Angeiol (Paris) 1975;24:67-74.
BEEE, AR, EHIEHS. S2EE 70y 72 L
TR—R R — % —H§E 2 ARH % HifT L7z Duchenne B
VA bu74—0 1B E 5% 1997;,29:476-480.
Fayssoil A, Orlikowski D, Nardi O, et al. Complete atriov-
entricular block in Duchenne muscular dystrophy.
Europace 2008;10:1351-1352.

Sanyal SK, Johnson WW. Cardiac conduction abnormali-
ties in children with Duchenne’s progressive muscular
dystrophy : Electrocardiographic features and mor-
phologic correlates, Circulation 1982:66:853-863.
Yotsukura M, Sasaki K, Kachi E, et al. Circadian rhythm

and variability of heart rate in Duchenne-type progres-

sive muscular dystrophy. Am J Cardiol 1995;76:947-951.

Complete atrioventricular block in Duchenne muscular dystrophy

Satoshi Kuru, M.D.?, Tamotsu Tanahashi, M.D.?, Shinjirou Matsumoto, M.D.?,
Tetsuya Kitamura, M.D.” and Masaaki Konagaya, M.D.”
YDepartment of Neurology, Suzuka National Hospital
“Department of Internal Medicine, Suzuka National Hospital
9Department of Neurology, Nagoya University Graduate School of Medicine
“Department of Cardiology, Suzuka Chuo Hospital

We report a case of complete atrioventricular (AV) block in. a 40-year-old patient with Duchenne muscular
dystrophy (DMD). While he was bed-ridden and required mechanical ventilation, his cardiac involvement was
mild. He had the deletion of exon 45-52 in the dystrophin gene. He underwent transient complete AV block and
came to require pacemaké}viniplantation due to recurrence of complete AV block ten days after the first attack.
Electrophysiological study revealed mild prolonged AH and HV interval. Although DMD patients with AV block
have been rarely reported so far, attention should be paid to AV block for patients who prolonged their lives.

(Clin Neurol 2012;52:685-687)
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Abstract

We report two patients with myotonic dystrophy type 1 (DM1) showing winged scapula in a single family. Genomic analysis revealed
a marked expansion of CTG repeats in the 3’ untranslated region; 1100 in patient 1 and 667 in patient 2. Muscle MRI revealed marked
atrophy in the serratus anterior muscle in both patients. Muscle biopsy findings showed central nuclei and variations in fiber size. One of
the patients showed ragged red fibers in muscles of the biceps brachii. To our knowledge, this is the first report of typical winged scapula

in DM1.
© 2012 Elsevier B.V. All rights reserved.

Keywords: Winged scapula; Myotonic dystrophy type 1; CTG repeat

1. Introduction

Winged scapula defined as a prominence of the medial
or vertebral border of the scapula, is generally considered
synonymous with serratus anterior (SA) palsy caused by
damage to the long thoracic nerve [1]. Winged scapula of
neurogenic origin has been reported in patients with hered-
itary pressure sensitive neuropathy [2], neuralgic amyotro-
phy [1], systemic lupus erythematosus (SLE) [3], Chiari 1
malformations, syryngomyelia [4], and Hirayama’s disease
[5]. Patients with facioscapulohumeral (FSH) muscular
dystrophy [1,6], limb girdle muscular dystrophy, and

¥ These patients were already reported in European Neurology
2010;63:144-8, as patients 2 and 3.

* Corresponding author. Address: Second Department of Internal
Medicine, Faculty of Medical Sciences, University of Fukui, 23-3
Matsuokashimoaizuki, Eiheiji-cho, Fukui 910-1193, Japan. Tel.. +81
776 61 3111x2300; fax: +81 776 61 8110.

E-mail address: hamano@u-fukui.ac.jp (T. Hamano).

0960-8966/$ - see front matter © 2012 Elsevier B.V. All rights reserved.
httpi//dx.doi.org/10.1016/1.nmd.2012.04.010

myotonic dystrophy type 2 (DM2) [7] which show proximal
dominant muscular atrophy also exhibit scapular winging.
A bone disorder, osteochondroma [8] can cause the condi-
tion as well.

Myotonic dystrophy type 1 (DM1) is the most common
form of inherited myopathy in adults, presenting as myoto-
nia, muscle weakness in the distal portion of the upper and
lower limbs. DM patients also show general symptoms,
including cataracts, frontal baldness, endocrinological
abnormalities such as hypogonadism, and hyperinsuline-
mia associated with insulin resistance, and dementia or
mental retardation [9-11]. DMI patients exhibit an expan-
sion of CTG repeats in the 3’ untranslated region of the
DM1 gene on the long arm of chromosome 19 [12].

It is widely believed that DM patients are mainly
affected in the distal muscles of the upper and lower limbs
[10]. To our knowledge, there is no previous report of a
DM]1 patient having winged scapula. We report here two
DM1 patients with scapular winging.
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2. Case reports
2.1. Patient 1

A 37-year-old male having difficulty opening his hands
and weakness of all four limbs was admitted to hospital.
He had not had jaundice, neonatal feeding or respiratory
problems. His neck was fixed at 4 months and he first
walked at age one and half years. He didn’t have normal
psychomotor development at school age. At high school,
he had suffered from weakness of the four limbs and diffi-
culty opening his hands. He felt difficulty in changing the
sheets by himself. He was 163 cm tall, and weight 37 kg.
He showed mental retardation (WAIS-R 39), and had a
tented upper lip, marked funnel breast with mild scoliosis,
mild cataracts in both eyes, and left recurrent exudative oti-
tis media. He showed severe facial diplegia, left hearing
loss, and mild paralytic dysarthria without dysphasia.
Severe to moderate muscle atrophy and weakness were
detected in the neck muscles and four limbs. Grip power
was 2kg/2 kg (rt/lt). Medical Research Council (MRC)
scale scores of deltoid, iliopsoas, and tibialis anterior
(TA) muscles were 2, 4, and 2, respectively. He presented
showing myotonia on grip and percussion. He showed
marked winged scapula, especially on lifting his arms for-
ward or to the side (Fig. 1A). The functional status of
the shoulder was as follows; Flush toilet 1/1, Take of
glasses 2/2, Pull socks on 1/1, Put on underpants 1/1,
Comb hair 2/2, Pick up water 2/2, Touch opposite ear 2/
2, Reach back seat 2/2, Put arm on table 3/3, Push chair
2/2, Pull chair 2/2, Throw ball underhand 2/2, Reach salt
shaker 2/2, Tighten jar 1/1, and Steady jar 1/1(right/left)
(no difficulty 5, little difficulty 4, some difficulty 3/3, much
difficulty 2, I can’t do this 1) [13]. Passive range of motion
of the shoulder was normal. However, active range of
motion of shoulder was as follow: abduction 70°/60° (rt/
1t), and flexion 45°/45° (rt/lt).

2.2. Patient 2

A 60-year-old female, the mother of patient 1, noticed
weakness of the four limbs with an onset at age 40. She

A

gradually felt difficulty in lifting the laundry to a high
place. She found it impossible to exchange her own clothes.
She was 140 cm tall and weighed 36.5 kg. Her WAIS-R
score was 77. She showed moderate facial diplegia. She pre-
sented moderate myotonia on grip and percussion. She had
severe weakness in distal muscle and moderate to severe
weakness in proximal muscles of the upper limbs, and
moderate weakness in proximal muscles of both lower
limbs. Grip power was 0 kg/0 kg (rt/It). MRC scale scores
for the deltoid, iliopsoas, and TA were 2, 4, and 3, respec-
tively. She could not squat. She also had moderate winged
scapula (Fig. 1B). The functional state of the shoulder was
as follows: Flush toilet 1/1, Take of glasses 3/3, Pull socks
on 1/1, Put on underpants 1/1, Comb hair 2/2, Pick up
water 3/3, Touch opposite ear 2/2, Reach back seat 2/2,
Put arm on table 3/3, Push chair 2/2, Pull chair 2/2, Throw
ball underhand 2/1, Reach salt shaker 2/2, Tighten jar 1/1,
and Steady jar 1/1(right/left). The passive range of motion
of the shoulder was normal, but active range of motion of
the shoulder was as follow: abduction 10°/10° (rt/lt), and
flexion 20°/20° (rt/1t).

Both patients showed normal peripheral blood cell
counts. Serum CK (276 1U/1) and LDH (559 IU/1) levels
were mildly elevated in patient 1, but normal in patient 2.
Serum IgG was reduced in both patients (patient 1;
776 mg/dl, and patient 2; 675mg/dl, normals;, 942—
2029 mg/dl). CSF examinations were normal in both
patients. Lactate and pyruvate levels were normal in
patient 2. Both patients showed typical myotonic discharge
in EMG, and normal in NCV.

3. Muscle MRI

Severe atrophy of the SA and latitisum dorsi (LD) mus-
cles in patient 1 (Fig. 2A) and patient 2 (Fig. 2B) was
detected by muscle MR T1-weighted imaging.
4. Muscle biopsy

A section of biopsied rectus femoris muscle from patient

1 showed marked variation in fiber size (10 to 150 um), and
increases of central nuclei, immature type 2C fibers, and

B

Fig. 1. Winged scapula of myotonic dystrophy type 1 (DM1) patients. (A) patient 1. (B) patient 2.
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Fig. 2. Muscle MRI findings of the upper thoracic level. Atrophy of the
serratus anterior (SA: arrow heads) and latissimus dorsi (LD: arrow)
muscles was observed in patient 1 (A) and patient 2 (B). Muscle MRI of
the thoracic level in a myotonic dystrophy typel patient (60-year-old man)
without scapular winging (C) did not show atrophy of the SA and LD
muscles.

interstitial tissue. Some fibers showed grouping of fiber
type 2A. The section of the biopsied biceps brachii muscle
from patient 2 showed marked variation in fiber size (4 to
90 um), and increases of central nuclei, immature type 2C
fibers, and interstitial tissue (Fig. 3A). Ragged red fibers
were detected in some fibers (Fig. 3B).

5. DNA analysis

Expansion of the CTG repeat in the myotonin protein
kinase gene was detected in patient 1 (1100) and patient 2
(667). Mitochondrial DNA analysis showed no mutation
of 3243 in patient 2.

6. Discussion

Winged scapula is caused by a weakness of the SA mus-
cles that attach the scapula to the rib cage. This muscle
arises via serrations from the anterolateral aspect of the
first eight or nine ribs and inserts of the vertebral border
of the scapula, and is innervated by the long thoracic nerve.
Since the innervations of SA muscle is intimately derived
from 5th-7th cervical spinal segments [14], the upper two
branches of the long thoracic nerve pass through the scale-
nus medial muscles.

Fiddian and King described two types of winged scap-
ula, static and dynamic. Static winged scapula occurs due
to deformities in the shoulder girdle, spine and ribs, while
dynamic winging occurs due to neuromuscular disorders.
They also classified winged scapula into four types based
on the pathological lesions, i.e., nerves in type I, muscles
in type II, bones in type III, and joints in type IV.

Neuralgic amyotrophic [1], local infection, abnormal
positioning during surgery or epidural anesthesia, nodular
compression in SLE {3}, iatrogenic injury during mastec-
tomy, thoracotomies, rib resection, chest tube placement,
injury from repetitive sports such as archery, radiation
therapy, and direct blows to the later chest wall were all
reported as causes of lesions in the long thoracic nerve or
type I winged scapula [4].

Dynamic type II winged scapula is a frequently observed
with FSH muscular dystrophy [1,6]. Limb girdle muscular
dystrophy, DM2 (7], and agenesis of the SA muscle [15]
also show type II winged scapula. Osteochondroma may
be the cause of type III winged scapula [8]. Our patients
were classified as having dynamic, type II winged scapula.
Orthopedic procedures have been developed by surgeons to
stabilise the scapula to the rib cage [6]. Weakness of the SA
muscle should have contributed, at least in part, to the dis-
abilities and limitation of the active range of motion of the
shoulder in our patients.

Previously, the proximal dominant muscular involve-
ment in DM1 was described in two reports [16,17], how-
ever, there was no description of scapular winging in
either case. Interestingly, patient 2 showed ragged red
fibers in a muscle biopsy from the biceps brachii, though

Fig. 3. Muscle biopsy findings for patient 2. Central nucleus and fiber size variations are observed on Hematoxylin-Eosin (HE) staining (A). Ragged red

fibers are also observed on Gomoli Trichrome (GT) staining (B).
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she did not have any clinical manifestations of mitochon-
drial myopathy nor a mutation at 3243 in mitochondrial
DNA. Muscular ragged red fibers have been reported in
a DM1 patient presenting with proximal dominant atrophy
[17). However, the significance of the co-existence of rag-
ged-red fibers in muscle cells of DMI1 patients remained
unknown. To our knowledge, this is the first report of typ-
ical winged scapula in a DM1 patient. Moreover, muscle
MRI could detect atrophy in the SA and LD muscles,
and is useful for detecting the affected muscles in cases of
winged scapula.
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