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Fig. 1 The patient’s skin changes and dropped head syndrome (DHS).
The patient’s neck, shoulder, and back exhibit leukoderma, which were consistent with the area of the
former radiotherapy (arrowheads; a, b). The skin exhibiting leukoderma is atrophic, and the capillaries are
dilated (arrows; b). The patient presents DHS due to severe weakness of the neck extensor muscles.

Fig. 2 The radiological image evaluations of the patient.
(a): The T,-weighted MRI (1.5 tesla, repetition time = 514.4 ms, echo time = 16.0 ms, sagittal view) of the
cervical lesion reveals mild cervical spondylosis and spinal canal stenosis. The C6 and C7 vertebral bodies are
deformed and exhibit heterogeneous low intensity areas (white arrowheads). (b, ¢): The axial CT images indicate
para-spinal muscular degeneration in the levels of C7 (b) and L1 (c¢). (d): The CT image indicates pulmonary
fibrosis restricted in the para-spinal lesions (white arrows). (e): The positron emission tomography/CT image

indicates abnormal focal uptake in the left occipital region. (L: left side)
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Fig. 3 Schematic diagram demonstrating the radiotherapeutic exposure.

(a): The radiotherapy protocol used for the cervicothoracic area: 10 MV X-ray, source-surface distance 100 cm,

field size 35 X 35 cm, anteroposterior opposing portal 150 cGy per fraction, total 45 Gy/30 fractions. The reference

point was placed at 8 cm depth from the skin surface. The larynx and both humeral heads were shielded, but not

the spinal cord. (b): The radiotherapy protocol used for the abdominal area: 10 MV X-ray for the para-aortic

lymph node region, an anteroposterior opposing portal irradiation to the area of 8 cm depth, with an irradiation
field 24 X 8 cm, 150 cGy per fraction, 34.5 Gy/23 fractions in total. Although a lead block was placed at the
upper part of the irradiation field to avoid overlap of irradiation of the spinal cord with the cervicothoracic

irradiation field, no further shielding was provided to the spinal cord.
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Table 1 The estimated absorbed dose of the cervicothoracic area.

Distance from SSD relative ratio Relative ratio to the Absorbed dose per day Estimated total dose
the body surface standard point (8 cm) (cGy) (cGy)
5cm 91.7 1.1210 168.15 5,040
8 cm 81.8 1.0000 150.00 4,500
11 cm 72.8 0.8900 133.50 4,005

According to the radiotherapy records, the absorbed doses were calculated using standard 10 MV X-ray table. On the mantle field, the cervical
spine and muscles were the most affected by the irradiation to 5 cm depth. The total dose on the deep cervical area was estimated to be
5,040 cGy. The abdominal area was irradiated via anterior-posterior opposing portal irradiation, and the total dose was estimated to be about
35 Gy. Therefore the dose to the lumbar spine and muscles were less than that of cervical area.

SSD: source-surface distance.
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Abstract

A survivor of Hodgkin lymphoma manifesting dropped head syndrome
as a late-onset complication of radiotherapy: a case report

Misako Kaido, M.D., Ph.D.”, Yoshihito Yuasa, M.D."” and Hiroshi Ikeda, M.D., Ph.D.?

YDepartment of Neurology, Sakai City Medical Center
“Department of Radiotherapy, Sakai City Medical Center

We report the case of a 50-year-old female survivor of Hodgkin lymphoma (HL), who developed dropped head
syndrome (DHS). The patient was diagnosed with HL at 20 years of age, and underwent chemo-radiotherapy, which led
to complete remission. Undergoing supplemental therapy for post-radiation hypothyroidism, she had twin babies. She
noticed white stains on her neck at the age of 30, and the decolored area gradually expanded. Sixteen years after the
radiotherapy (RT), her posterior neck muscle strength began to decline. She had to make considerable efforts to keep
her neck straight, and came to experience a severe pain in the neck and shoulders. The patient visited our department
due to DHS at the age of 50. She had leukoderma, muscle weakness, and muscle atrophy in the neck and para-spinal
region, which were consistent with the area of RT. The strength was preserved in the other parts of the muscle,
including the proximal upper limbs. Sensory nerve disorder was not detected. The serum creatine kinase level was
slightly elevated. Cervical spine or cervical cord disease that can cause DHS was not detected by MRI examination. The
MRI and CT images revealed marked atrophy in the posterior neck and para-spinal muscles. The electromyogram
revealed myopathic changes, and the cause of her DHS was diagnosed as radiation-induced myopathy. DHS is a well-
known late-onset radiation injury, and Japanese cases have been reported in elderly persons with laryngeal or lung
cancer. However, there have been no Japanese case reports of radiation-induced DHS due to RT against HL in younger
persons. The patient had visited several clinics and hospitals before she came to our hospital, but RT-induced DHS had
been overlooked. Greater recognition and consideration is required for DHS as one of the various issues arising after
long passage of HL survivors.

(Rinsho Shinkeigaku (Clin Neurol) 2018;58:308-313)
Key words: dropped head syndrome (DHS), Hodgkin lymphoma (HL), cancer survivor, radiotherapy (RT), radiation-induced
myopathy (RIM)




