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CASE REPORT

The present instance of diplomyelia (doubling of the spinal
cord) is the first autopsied case of this rare anomaly to be
reported from Japan.

A 65-year-old woman, who had suffered from diabetes
mellitus and hypertension for approximately 10 vears, was
hospitalized at the Hiroshima Railway Hospital on 4 April
1962 with complaints of oppressive sensation in the left
front portion of the chest, palpitation, shortness of breath,
and dizziness. At the time of hospitalization, she presented
the following findings: average build and nutrition; blood
pressure 124/76 mmHg; funduscopie findings Keith-Wagner
class II; edema of the face: widening of the area of cardiac
dullness on both sides; spliting of first apical sound;
accentuation of second pulmonic sound; depression of liver
edge approximately two fingerbreadths below the right
costal margin; and negligible edema of the legs. Laboratory
findings: urinary protein 0.1 g/100 ml; sugar trace: and
white blood cells (+++) in sediment; glucose tolerance test
blood levels/100 ml, fasting 139 mg, 2hours 302mg,
3 hours 286 mg; glucose present in urine at 2 and 3 hours;
catalase present in urine; serum protein 8.5 g/100ml;
A/G ratio 0.9; icteric index 4.2; cholesterol 306 mg; NPN
25mg; erythrocytic sedimentation rate 70 mm in 1 hour;
erythrocyte count 3,890,000; leukocyte count 13,000
Hb 79% (12.8 g/100 ml}; and Wassermann negative. Electro-
cardiogram exhibited evidence of myocardial damage.
X-ray films of the chest disclosed hilateral widening of the
cardiac shadow, and increased pumonary markings.
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Clinical Course Digitoxin and Theocolin were adminis-
tered. In November 1962, the patient presented symptoms
of a myocardial infarct; and in November 1963, she com-
plained of dyspnea. Examinations revealed bilateral cardiac
enlargement, right hydrothorax, severe ascites, edema of
the lower extremities, and decreased urinary output. Under
treatment with Digosin, injection of Igrosin, and oral
administration of Diamox, the hydrothorax and asecites
markedly decreased. Eight months later, on 2 July 1964,
she suddenly died. The clinical diagnoses were diabetes
mellitus, coronary atherosclerosis, myocardial infarction,
chronic pyelonephritis, and Kimmelstiel-Wilson syndrome.

At autopsy ( ) the principal gross findings were:
myocardial infarcts (old scars in anterior and posterior
walls of left ventricle, ventricular septum, and papillary

muscles of right ventricle); bilateral ventricular hypertrophy

(heart weight 450 g); moderate to severe atherosclerosis,
particularly of aorta, coronary arteries, pulmonary trunk,
and renal, mesenteric, and basilar arteries; arterial and
arteriolar nephrosclerosis; old pyelonephritis; adenomatous
polyp of ileum; and diplomyelia beginning at level of tenth
thoracic segment and extending distally. No abnormality
was noted in the vertebrae, medually canal, or dura mater.

Complete doubling was noted grossly in the lower third of
the spinal cord ( Figures 1, 2), and both of the separated
cords were enclosed within a single dura and pia-arachnoid.
No abnormality was noted in the medulla or the upper
thoracic segments of the cord (Figure 3). The anterior
median fissure in the lower thoracic portion of the cord
was expanded to the shape of a deep U, and the transverse
diameter was increased to more than twice the anteropos-
terior diameter (Figure 4). The peripheral nerves all
emerged medially from the anterior nerve roots. Distal to
the above level, the spinal cord was completely doubled
(Figure 5). FEach cord presented a pair of anterior horns
and a pair of posterior horns, although the medial anterior
horn of the left cord and the medial anterior and lateral
posterior horns in the right cord were slightly incomplete;
and each had a Clarke’s column and a central canal. The
pia-arachnoid was not separated, and there was a bundle
of nerve roots between the two cords. At the level of the
lower end of the thoracic segment, each cord appeared to
be normally formed and displayed a central canal, paired
anterior horns and roots, posterior horns and roots, and
Clarke’s columns. In the right cord, however, the central
canal was enlarged, the medial Clarke’s column was
defective, and the cells of the medial anterior horn were
ill-defined. The pattern was similar from the lumbar region
to the sacral region.
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Histologic findings included severe aortic and coronary
atherosclerosis with areas of ulceration or calcification of
intima; atherosclerosis of the pulmonary trunk, with areas
of thrombosis and recanalization; severe renal atheroscle-
rosis, hyalinization of arterioles, and globular areas of
hyaline glomerulosclerosis characteristic of diabetes
mellitus; focal pelvic inflammation and irregular cortical
inflammation and deep scarring consistent with old pyelo-
nephritis; and cerebral atherosclerosis, with areas of
hyalinization of the arterial walls.
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Figure 1 Spinal cord partially sectioned
M1 #WHi, — i R+

Figure 2 Anterior of spinal cord, from region of tenth lower thoracic to lumbar region
2 HHislm, H0MEEDEMSE cE2RT



Figure 3 Cervical portion of spinal cord. No remarkable change is noted (myelin stain)
B3 Hiithhim, FEL L (MMikE)

Figure 4 Lower thoracic portion of cord shows incomplete doubling (myelin stain)
A4 Bt T8, 15 % doubling (HiMiife)

Figure 5 Lower end of thoracic region of cord shows complete doubling and complete separation. The separate
portions are directed toward each other (myelin stain)
F5 M FH, 5E% doubling & M. EHOWHIEIHEVICHAFICEARBL THEE- TV 5 (MMikeE)



COMMENT

Diplomyelia is a congenital malformation characterized by
duplication of the spinal cord to form two perfect segments.
It has also been called doubling, reduplication, bifurcation,
or diastematomyelia. The last term refers to fissuring of
the cord by a variety of mechanisms and does not imply
that the two segments of cord, if completely separated,
are perfect. The proper designation for a case such as
the one presented here, according to Herren and Edwards,!
would be congenital diastematomyelia with diplomyelia.
We shall, however, use the simpler term diplomyelia.

The table presented in the article by Herren and Edwards
indicates that the ages at autopsy of persons with this
anomaly are widely distributed, ranging from 5 months of
fetal life to 76 years. Approximately 50% of reported
cases, however, were either fetuses or infants less than
I year old, and in most of the cases reported the sex or
race is not mentioned. No previous report of diplomyelia
in a Japanese has been located.

The majority of cases of diplomyelia are associated with
spina bifida, and a smaller number are complicated by
meningocele or meningomyelocele. Syringomyelia, hvdro-
myelia, anencephaly, acrania, hydrocephaly, and cyclopia
have been reported in a few instances; and kyphosis,
scoliosis, and occasionally club foot, appear to be secondary
complications associated with spina bifida and peculiarities
of innervation to the extremities.

The extent of doubling ranges from only a small part of the
cord to involvement of its entire length. Whereas 36 of
50 reported cases(72%) of diplomyelia exhibited doubling
of only a portion of the spinal cord, in the remaining 14
(28%) the entire cord was doubled distal to the point of
first division. The sites of doubling occurred predominantly
in the lumber segment, approximately as often in the
thoracic as in the sacral region, and rarely in the cervical
portion. A few patients had symptoms of diminished
muscular power and disturbances of sensation, but most
patients had no complaints referable to the cord.

In the development of the fetus, the formation of the spinal
cord precedes that of the spinal column, and normally in
the evolution of the spinal cord from the neural plate,
only a single primordium is seen. In this condition,
however, Holmdahl and Tkeda® postulate that the lower
portion of the cord develops from a group of primitive nerve
cells separate from the primordium of the upper portion of
the cord. These form two or more neural canals which
later join to form the primordium of the single central canal
from the upper portion of the cord. They explain that
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doubling occurs when fusion of the cavities does not proceed
satisfactorily.

SUMMARY

A 65-year-old woman who had suffered from diabetes
mellitus and hypertension for 10 years was hospitalized at
the Hiroshima Railway Hospital. In July 1964, she had a
heart attack and suddenly died. The principal clinical
diagnoses were diabetes mellitus, coronary atherosclerosis,
myocardial infarcts and Kimmelstiel-Wilson syndrome.

The principal autopsy findings were myocardial infarcts,
bilateral ventricular hypertrophy and dilatation, atheroscle-
rosis of various arteries all over the body and diplomyelia,
beginning at the level of the lower thoracic segment and
extending distally. Both of the separated cords appeared
to be normally formed and both showed inward twisting
which was more marked distalwards. Each was covered
by an independent arachnoid but enclosed within a single
dura mater. No malformation or deformity was noted in
the vertebrae, etc. This rare malformation of the spinal
cord is probably the first case to be reported in Japan.
A review of the literature was made on the frequency, site,
and nature of this disease.
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