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Abstract

Radiation-induced brain injury, being a serious complication after 
radiotherapy, is a disease of nervous system damage caused by radiation 
therapy for patients with head and neck cancer. Since radiation therapy can 
cause large blood vessel stenosis or blockage, when it damages the brain stem, 
Wallenberg syndrome may appear.

We report a case of Wallenberg syndrome induced by radiation therapy. 

Wallenberg syndrome caused by radiation-induced brain injury is easy for 
clinicians to miss diagnosis or misdiagnose. Early head MR examination plays 
a pivotal role in reduce its occurrence rate. Clinicians should be vigilant of the 
blocked vascular caused by radiation therapy and initiate early thrombolysis, 
vascular angioplasty or stenting to make the patients get better prognosis.
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pressure was 174/97mmHg, the right pupil measured 2.5 mm, the 
left pupil measured 3.0 mm, both pupils were sensitive to light, the 
right side of the nose was slightly shallow, the tongue extended to the 
right and pharyngeal reflex disappeared. CT scan of the brain (Figure 
1A) showed radiation-induced bilateral temporal lobe lesions with 
no abnormalities in the brain stem. Cervical computed tomography 
angiography (CTA) (Figure 1B) was performed after neck vascular 
ultrasound indicating that the right vertebral artery may be embolized, 
and the right vertebral artery was proved to be occluded by the CTA. 
The contrast-enhanced magnetic resonance imaging (MRI) and fluid-
attenuated inversion recovery (FLAIR) (Figure 1C-1I) demonstrated 
an acute infarction in the right medulla and radiation-induced brain 
injury in bilateral temporal lobe. 

After his admission to the hospital, he got the treatment of 
antiplatelet agents, neuroprotective drugs and other symptomatic 
support treatment. Fifty days later, the patient was out of the hospital 
with a nasogastric tube, and neurologic examination showed that 
pharyngeal reflex disappeared.

Informed consent was obtained from the patient and this case 
study was approved by the hospital ethical committee.

Discussion
To our knowledge, this is the first case report of Wallenberg 

syndrome caused by radiation-induced brain injury. 

The patient’s brain CT scan did not show the brain stem lesions 
in his first visit to a hospital. With the progress of the disease, the 
medullary infarction was finally demonstrated by the contrast-
enhanced MRI, which still had not been observed by the second CT 
scan of the brain. In fact, the patient was likely to have been at the early 
stage of cerebral infarction at his first visit to the hospital according 
to his symptoms. However, due to the limitations of brain CT in the 
diagnosis of brain stem lesions and the diversity of the symptoms of 
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Case Presentation
Radiation-induced brain injury, being a serious complication 

after radiotherapy, is a disease of nervous system damage caused by 
radiation therapy for patients with head and neck cancer [1]. Since 
radiation therapy can cause large blood vessel stenosis or blockage 
[2], when it damages the brain stem, Wallenberg syndrome may 
appear. As we know, there is few report about the ischemic stroke 
caused by radiation-induced brain injury, and here we report a case 
of Wallenberg syndrome induced by radiation therapy. 

A 65-year-old man presented with a 9-day history of dizziness, 
numbness of the left limb, vomit and walking to the right of dumping, 
and 1-day history of dysphagia. Seven years earlier, he had been 
diagnosed as stage T3N1M0 undifferentiated type of nasopharyngeal 
carcinoma (NPC). He had received chemotherapy with Cisplatin 
for 6 times over 6 weeks, and external radiation therapy to the 
nasopharynx with a total dose of 70 Gy in 35 fractions over 53 
days and a supplemental dose of 60 Gy to the neck in 30 additional 
fractions over 46 days. There was no recurrence of NPC, but his 
hearing gradually dropped and muscles in the neck became stiff 
after radiation therapy. There was no history of particular diseases 
which might cause stroke before. He was diagnosed as radiation-
induced temporal lobe necrosis with the result of a brain computed 
tomography (CT) scan during his first visit to the hospital, receiving 
some symptomatic treatment which made dizziness ease but left limb 
numbness symptoms still remain. In the ninth day, he got a severe 
dizziness with a new symptom of dysphagia. 

The physical and neurologic examinations showed that his blood 
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radiation-induced brain injury, clinicians might miss diagnosis or 
misdiagnose. This case report reminds us that if brain stem lesions 
are suspected, the head MRI examination should be done as early as 
possible to get the best treatment period for patients. 

In addition, the patient has the right vertebral artery occlusion. 
Various radiation damage to the cervicocerebral arteries after head 
and neck irradiation have already been documented, presenting the 
most common increased intima media thickness [3,4]. Moreover, 
a study confirmed that the cause of the posterior cerebral artery 
ischemia is the occlusion of the vertebral artery or the beginning of the 
vertebral artery recently. As the medullary branches of the posterior 
inferior cerebellar artery are end branches, ischemic changes in the 
dorsal lateral of the medulla are caused by vertebral artery occlusion 
[5]. Since the patient had no history which might induce stroke, we 
strongly speculate the symptom rather rendered by radiation therapy 
than other causes. Although some treatment of ischemic stroke 
and radiation-induced brain injury is similar such as rehabilitation 
training [6], thrombolysis and interventional therapy are not routine 
treatment for radiation-induced brain injury. Given early diagnosis, 
clinicians might use thrombolysis, vascular angioplasty or stenting to 
make the patient get better prognosis before the vascular completely 
blocked.

Figure 1: CT, CTA, MRI of Wallenberg syndrome caused by radiation-induced brain injury. Brain CT (A) shows radiation-induced bilateral temporal lobe lesions 
(arrowheads) with no abnormalities in the brain stem. Cervical CTA (B) suggests that the right vertebral artery is occluded (arrow). The contrast-enhanced MRI and 
FLAIR (C-I) demonstrates an acute infarction in the right medulla (arrowheads) and radiation-induced brain injury in bilateral temporal lobe (arrows) (C and F are 
non-contrast T1 weighted images, D and G T2 weighted images, E and H contrast-enhanced T1 weighted images and I FLAIR). 
CT: Computed Tomography; CTA: Computed Tomography Angiography; MRI: Magnetic Resonance Imaging; FLAIR: Fluid-Attenuated Inversion Recovery.

In conclusion, Wallenberg syndrome caused by radiation-induced 
brain injury is easy for clinicians to miss diagnosis or misdiagnose. 
Early head MR examination plays a pivotal role in reduce its 
occurrence rate. Clinicians should be vigilant of the blocked vascular 
caused by radiation therapy and initiate early thrombolysis, vascular 
angioplasty or stenting to make the patients get better prognosis.
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