
Introduction 
Acute disseminated encephalomyelitis (ADEM) is a rare auto-

immune demyelinating disease of the central nervous system. 

ADEM is associated with preceding infection or vaccination 

[1-3]. Vaccines that can cause ADEM include those for rabies, 

diphtheria, tetanus, polio, rubella, measles, and mumps [4]. 

Herein, we report a case of a refractory fulminant ADEM that 

occurred 25 days after human papillomavirus quadrivalent 

(Gardasil; Merck, Kenilworth, NJ, USA) vaccination. 

Case Report 
A 32-year-old female patient came to our hospital due to uri-

nation difficulty and decreased sensation in the lower extrem-

ities. A week before her visit, back pain and numbness in the 

hands and feet occurred but improved after 3 days sponta-

neously. On the day of the hospital visit, the patient could not 

urinate at all, and her sensation below the navel was reduced. 

She had a history of hypothyroidism and had received a hu-

man papilloma quadrivalent vaccine 25 days before the visit. 

At the time of the hospital visit, initial vital signs included a 
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blood pressure of 153/71 mmHg, heart rate of 99 beats/min, 

and body temperature of 39.4°C. During the neurologic exam-

ination, she was alert and orientated. The cranial nerve exam-

ination was unremarkable. She displayed Medical Research 

Council (MRC) grade IV+ results for all limbs, and she felt 

paresthesia below the T10 level. The response levels of her 

deep tendon reflexes were preserved and symmetric in all 

limbs, and Babinski sign was confirmed bilaterally. 

During routine laboratory testing, her white blood cell count 

was mildly elevated to 10,100/μL, but her erythrocyte sedi-

mentation rate and C-reactive protein level were normal. In 

addition, kidney, liver, and thyroid function tests were nor-

mal. The cerebrospinal fluid (CSF) was clear, with an opening 

pressure of 140 mmH2O, and showed red blood cells of 5/μL, 

white blood cells of 95/μL (76% lymphocyte-dominant), total 

protein concentration of 107 mg/dL, and glucose level of 51 

mg/dL (capillary blood glucose level, 107 mg/dL).  

CSF polymerase chain reaction for herpes simplex virus types 

1 and 2, cytomegalovirus, Epstein-Barr virus, varicella-zoster 

virus, and human herpesviruses 6 and 8, and parvovirus B19; 

CSF gram stain and culture; Bactigen latex agglutination test; 
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India ink stain; CSF tuberculosis/nontuberculous mycobacte-

ria real-time, rapid plasma regain test; fluorescent treponemal 

antibody absorption test; and specific antibodies to parasites 

(Clonorchis sinensis, Paragonimus westermani, cysticercus, 

and sparganum) were all negative. Additionally, oligoclonal 

bands, aquaporin-4 antibodies, and paraneoplastic antibod-

ies were negative, while her immunoglobulin G index was el-

evated to 0.85. Spine magnetic resonance imaging (MRI) per-

formed on the day of hospitalization showed diffuse swelling 

with an extensive T2 high signal change without contrast en-

hancement (Figure 1), so we initiated intravenous acyclovir, 

meropenem, and vancomycin therapy as well as steroid pulse 

treatment for myelitis of an unknown cause. On the 2nd day 

of hospitalization, the MRC grade was decreased to IV in the 

upper extremities and II in the lower extremities, respectively. 

Brain MRI showed diffuse and relatively symmetric T2/flu-

id-attenuated inversion recovery signal change in the fron-

to-parieto-occipital periventricular area bilaterally and deep 

white matter (Figure 2). She experienced convulsions on the 

4th day of hospitalization and then showed decreased con-

sciousness. Her systemic blood pressure dropped to 50 mmHg 

temporarily, but oxygen saturation was normal. Electroen-

cephalography showed generalized continuous theta to delta 

slowing and no epileptiform discharges, and a follow-up brain 

MRI taken on the 7th day of hospitalization showed newly de-

veloped T2 high signal intensity at the cerebral cortex, thala-

mus, and cerebellum (Figure 3). We have been treating her 

using intravenous immune globulin, cyclophosphamide, and 

rituximab, but she remains in a persistent vegetative state. 

Discussion 
ADEM is an autoimmune demyelinating disorder that occurs 

2 days to 4 weeks after infection or vaccination as a preceding 

event [1,3]. Its pathogenesis is the activation of autoimmune 

responses by molecular mimicry of pathogens and myelin 

proteins [1,3]. Initially, systemic symptoms, such as fever, 

headache, and muscle pain appear, and then rapidly pro-

gressing neurologic symptoms appear within a few days. 

Symptoms such as acute onset mental change, motor or sen-

sory deficits, ataxia, and optic neuritis have been reported, 

and most of these are monophasic [1-3]. Seventy percent of 

ADEM cases are known to occur following an infection or 

vaccine, although less than 5% are caused by a vaccine [1,3]. 

In our patient, there was no history of acute illness or medica-

tion history prior to the event, and there was a temporal rela-

tionship with vaccine administration [5]. In addition, MRI 

showed a finding that was suitable for diagnosing ADEM, so 

we diagnosed this case as an instance of ADEM following 

Gardasil administration. However, the diagnosis is limited in 

its applicability because we did not test for myelin oligoden-

drocyte glycoprotein antibody or ganglioside antibody. 

Gardasil is a human papilloma quadrivalent (types 6, 11, 16, 

It shows diffuse swelling with an extensive high signal intensity of the spinal cord.

Figure 1 Spine magnetic resonance imaging
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(A) Diffusion-weighted imaging. (B) Susceptibility weighted image. (C) Fluid-attenuated inversion recovery (FLAIR). Axial FLAIR image showing diffuse 
and relatively symmetric hyperintensity involving bilateral periventricular and deep white matter.

Axial fluid-attenuated inversion recovery images show newly developed 
swelling and high signal intensity involving the cerebral cortex, cerebellar 
cortex, and both thalami.

Figure 2 Brain magnetic resonance imaging

Figure 3 Follow-up brain magnetic resonance imaging taken 
7 days after administration

A

B

C

and 18) vaccine that prevents cervical, vulvar, and vaginal 

cancer and genital warts. It was approved by the U.S. Food 

and Drug Administration in 2006 and is administered as three 

doses in total [6]. Side effects include local injection site reac-

tion, syncope, headache, nausea, Guillain-Barré syndrome, 

and venous thromboembolic events, and some cases of 

ADEM have been reported rarely [7]. Although some patients 

experience permanent disability or death, ADEM itself has a 

favorable outcome [1,2]. Like in this case, it is known that the 

prognosis is poor when there are convulsions or a loss of con-

sciousness [8]. In addition, in cases of ADEM caused by hu-

man papillomavirus vaccination reported so far, the prognosis 

was not bad [9,10]. Wildemann et al. [11] reported that their 

patient received immunosuppression therapy due to symp-

tom deterioration, but it is very rare to experience mental 

changes and refractory fulminant ADEM as seen in this case. 

Therefore, it can be helpful to diagnose and treat patients if 

we consider that ADEM can occur in patients who receive the 

Gardasil vaccine. 
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