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1. Abstract

We report a case of vertebral artery dissection (VAD) rupture and
pseudoaneurysm after cervical spine manipulation that occurred
in a 29-year-old male with varicella zoster vasculopathy (VZV)
infection. The patient was successfully treated with arterial embo-
lization therapy. Here, we explored its possible mechanism regard-
ing the association of varicella zoster virus infection with vertebral
artery dissection and scrutinized the diagnosis and treatment pro-
files surrounding VZV induced vasculopathy.

2. Introduction

Varicella zoster virus (VZV) is a highly infectious neurotropic
double-stranded DNA alpha herpesvirus. More commonly, pri-
mary VZV infection, which usually occurs in children, results in
chickenpox (varicella), after which the virus becomes latent in
ganglionic neurons along the entire neuraxis [1]. Moreover, given
that >95 % of the world population is latently infected with VZV
and that 50 % will experience virus reactivation and develop zoster
before the age of 85, it is probably not uncommon [2].

VZV invades not only nerves but also their adjacent arteries. For
instance, VZV, which resides in the trigeminal ganglion, may mi-
grate through the trigeminal nerves innervating the arterial tree at
the level of the distal internal carotid artery (ICA) and proximal
United Prime Publications LLC., https://acmcasereport.org/

middle cerebral artery (MCA) to cause inflammation of the arteri-
al wall [3]. VZV infection may trigger the inflammatory cascade
which causes vessel wall damage and inflammation. In recent
decades, VZV-induced vasculopathy’s clinic spectrum has ex-
panded to include not only ischemic and hemorrhagic stroke, but
also multifocal VZV vasculopathy, with temporal artery infection
mimicking giant cell arteritis, extracranial vasculopathy, aneurysm
with and without subarachnoid hemorrhage, cerebral venous sinus
thrombosis, spinal cord infarction and arterial dissection [2]. When
it is in children, VZV vasculopathy is thought to account for 31%
of all arterial ischemic strokes; moreover, stroke was preceded by
chickenpox in 44% of children with transient cerebral arteriopathy
[3]. However, the exact correlation of VZV related VAD rupture in
the cervical segment of vertebral artery and the formation of pseu-
doaneurysm remains unclear. We did not identify any additionally
identical cases. This is the first report focusing on the relationships
mentioned above.

3. Case Report

A previously healthy 29-year-old man presented to our hospital
with 15-day history of continuous neck pain and a progressive-
ly enlarged neck mass. He confirmed after the neck pain begun,
a cervical spine manipulation was performed, then a neck mass
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appeared. About 10 days later after the neck mass appeared, some
chickenpox appeared on the skin of the left side of the neck. And
there was no anomaly in his previous history. During the phys-
ical examination, the lesion on the anterior left side of the neck
appeared as crusted vesicles and a spherical pulsatile soft mass
was palpated at the posterior left side of the neck (size 5x%3cm,
Figurel A, arrow). He had a neck movement disorder accompa-
nied with unilateral hypoesthesia of the head and neck. The re-
mainder of the physical examination was unremarkable. Labo-
ratory data revealed a viral infection with WBC count 22.58x109
(polymorphonuclear leukocytes 8% and absolute monocyte count
2.08%109), an erythrocyte sedimentation rate 119.0 mm/h and a
CRP concentration 199.00 mg/L. VZV IgG antibody in serum was
significantly elevated (27.20 index value; a VZV IgG titer >1.10
was considered positive). Electrolytes, creatinine, and liver func-
tion tests were within normal limits. HIV, hepatitis B, and hepatitis
C serology were negative. A cerebrospinal fluid (CSF) examina-
tion was not performed. Enhanced computed tomography (CT)
scan images of his neck showed a weak signal in the artery upon
the level of C4 and there was a mixed signals of soft tissue den-
sity lesion of 3.3x4.4cm in size (FigurelB,C, arrow). Angiogra-
phy of neck vessels showed left vertebral artery dissection rupture
(FigurelD; Video 1) with pseudoaneurysm formation. The Neck
Vascular Color Doppler Ultrasound revealed a blood flow signal:
a double arterial phase and bidirectional arterial spectrum in the
laceration between the vertebral artery and the mass.

The patient was then treated with the left vertebral arterial em-
bolization therapy (FigurelE; Video 2) on the 6th day after pres-
entation. At last, he was discharged with neck pain relieved. Ten
days later, he came back to our department for reexamination. A
Neck Vascular Color Doppler Ultrasound revealed that there was
no blood flow signal in the site of previous cervical mass.

4. Discussion

The clinic feature of vasculopathy following the VZV, have been
widely reported before. It is clear that, VZV, after reactivation
from ganglia, spreads transaxonally to the arterial adventitia fol-
lowed by transmural spread of virus (FigurelF). Then the virus
will experience a disruption form the internal elastic lamina with
cells expressing a-SMA and SM-MHC causing progressive inti-
mal thickening and decreased smooth muscle cells in the media 2.
It can invade both cranial nerves and cerebral arteries [4,5]. Vas-
culopathy secondary to VZV infection via the pathway mentioned
above has been described over the past few years. The VZV vascu-
lopathy can cause ischemic infarction of the brain and spinal cord,
as well as aneurysm, subarachnoid and cerebral hemorrhage, dis-
section, and, rarely, thrombosis in the central venous system [2].
We have reviewed 18 cases of patients who developed VZV in-
duced vasculopathy [Table 1]. Among all these patients, [11] peo-
ple were healthy and without previous diseased, people who were
immunocompromised (such as HIV-positive patients, patients
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with systemic lupus erythematosus (SLE), and transplant recipi-
ents) were more likely to be rash-free [6-10]. Therefore, people
who without rash or “shingles” cannot be ignored when vasculop-
athy occurs. The presenting clinic symptoms of patient at the onset
were varied, half of them were febrile or having a chill followed by
the severe headache and lethargy [7-9,11-15], about 6 patients suf-
fered from focal seizure [8,11,12]. Since VZV is a type of neuro-
tropic virus, it has the ability to transmit from the Gasserian gan-
glion to the trigeminal nerve, which results in zoster ophthalmicus
[5,14,16], if the virus went down to the intrapetrosal structures, it
would affect the eighth cranial nerve causing hypoacusis and pain
in the ear [14]. A patient with the VZV infection who doesn’t re-
ceive treatment in time, may develop persistent weakness or palsy
of the body and face for affecting the cerebral arteries which dom-
inate the corresponding area relating to motor and sensory cortex
[10,11,14]. The CSF are usually tested to primarily identify the
possibility infection by virus and in most cases it presented with a
elevated high total lymphocyte count, whereas the glucose and
protein revealed rather normal with no remarkable significance.
Because VZV prevails in the thickened intima and the media of the
arteries: at the time of CSF analysis the concentration of VZV
DNA was probably below the detection limit of PCR in lumbar
CSF 5. Thus, it is better to take a polymerase chain reaction (PCR)
of targeted virus in CSF together with serum specific antibodies to
confirm the causation. CT is sensitive to subarachnoid hemorrhage
(SAH) if the case involves the aneurysm rupture [8, 9,15], since
the CT scan alone is not sufficient to assess the degree of vasculop-
athy and the invasion of cranial nerves, so we opt for booking the
MRI scan to detect potential lesion as well as provide essential
information through follow-up examinations. Moreover, angio-
grams can be considered, on the one hand, it directly shows crani-
al arteries and venous abnormality, it also stands as a kind of treat-
ment [7,14,17]. In the cases of VZV-infected dissection and aneu-
rysm reported, coil embolization or ligation was performed. Of all
cases we reviewed, it is recommended that every patient should be
receiving intravenous acyclovir as long as the diagnose is con-
firmed. Treatment with intravenous acyclovir resulted in reduction
in the size of most aneurysms and complete resolution of the 2
largest aneurysms [8], it is also pointed out that early acyclovir
treatment may have suppressed the skin vesicles 9. Nonetheless,
an adequate amount of i.v. antivirus drug doesn’t guarantee the
immediate revolve of neurologic complications for it can only stop
the progression of the disease [5,18]. Another thing should be
mentioned is that the patient receiving transplant surgeries should
decrease the immunosuppressor medication accordingly [7]. Glu-
cocorticoid therapy hadn’t been confirmed to have a valid effect in
treating patient with VZV vasculopathy, and long-term antiviral
drugs are far less risky than long-term glucocorticoid [5]. The
management of hematoma in patients of this kind needs to be per-
sonalized. The period between the onset and neurologic symptoms
can vary widely from 2 days to 6 months in our overview. An arti-
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cles has described the period between onset of childhood VZV in-
fection and the vascular stenosis which occasionally progresses up
to 6 months after presentation, however, the vascular changes gen-
erally regress subsequently in as long as 48 months, no child with
stroke preceded by primary VZV infection showed progressive
arteriopathy [19]. Taking appropriate treatment in time, most pa-
tients’ condition can gradually be improved within 1 week [11,20].
We recently encountered a case of VAD rupture in the cervical
segment of vertebral artery associated with VZV infection, which
had probably been aggravated after cervical spine manipulations.
In fact, this is the first case reporting VZV-induced VAD in extrac-
ranial segment of the vertebral artery. The mechanism of the pro-
gression of this case is still unclear, but we have two hypothesizes
of VAD rupture and the formation of the pseudoaneurysm. First,
VAD was caused by the VZV through spreading transaxonally to
the arterial adventitia. In our case, the high level of VZV IgG anti-
body in serum (27.20 index value) indicated the infection of VZV.
The area of the spherical mass and chickenpox is the innervating
areas of left C3 nerve posterior root, which is adjacent to the left
vertebral artery. Thus, the serologic examination results and the
symptom mentioned above have led to the realization that the cer-
vical manifestations are predominantly the result of arterial dis-
ease caused by VZV infection. Then, the Cervical Spine Manipu-
lation facilitated the rupture of the VAD and the formation of the
pseudoaneurysm. There are a series of cases indicated that most
cervical artery dissections reported in the previous decade were
spontaneous while some were associated with trauma/trivial trau-
ma, as well as a minority with cervical spine manipulation [21]. As
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a result of that, Mechanical forces can lead to intimal injuries of
the vertebral arteries and internal vertebral arteries which result in
artery dissection. Moreover, Clinical reports suggest that mechan-
ical forces play a role in a considerable number of cervical artery
dissections and many population-controlled studies have found an
association between cervical manipulative therapy and vertebral
artery dissection stroke in young patients [22]. In our case, the
patient had a medical history of cervical spine manipulation for the
neck pain. The cervical mass developed gradually after cervical
spine manipulation. Headache and neck pain occur in 50% to 80%
of cervical artery dissection, and it may be the only warning symp-
toms of impending dissection [23,24]. That means in this case
VZV had already caused the VAD prior to manipulative therapy,
then the VAD caused by VZV infection through the C3 nerve pos-
terior root contributed to neck pain, thus the patient requested for
cervical spine manipulation, which led to the rupture of the VAD
and the formation of the pseudoaneurysm. Under the condition of
viral infection, the vertebral artery wall was already vulnerable,
the following manipulative therapy accelerated the rupture of ex-
tracranial VAD and the development of the pseudoaneurysm. This
theory is strengthened by a statement that current biomechanical
evidence is insufficient to establish the claim that cervical manipu-
lative therapy alone will directly cause cervical artery dissection,
the VAD caused by cervical manipulative therapy in our case oc-
curs only when the vessel wall is weakened by the VZV infection.
We then successfully treated this patient with the left vertebral ar-
terial embolization therapy with the neck mass disappeared a few
days later.

Figure 1: A. The area of cervical mass(arrow) and chickenpox(between two white lines) is the innervating areas of left C3 nerve posterior root; B.

Enhanced CT performed contrast media display a weak signal in the artery upon the level of C4 and a mixed signals of soft tissue density images which

size is about 3.3x4.4cm(arrow); C. MRA indicated that there was hemorrhage in the cervical mass adjacent to the vertebral artery; D,E. Angiography

showed left vertebral artery dissection rupture with pseudoaneurysm formation; F, the local relation of the vertebral arteries and the left C3 nerve root.
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Table 1: Literature Review of All VZV induced vasculopathy Reported Cases
Study Patients History Vasculopathy Type Clinical Manifestation Diagnosis Treatment Prognosis
Bhayani et al. 42 years, Kidney Aneurysm Lethargy, chills, Serum VZV IgG CSF ACS{:::E:’SFS rt:lincl(s)(i)ln N Complete recover
(2008)7 male transplantation ury headache, pain PCR Angiogram L P very
embolization
Rash, tenderness, fever, . .
L X . Local corticosteroid, .. . .
Gursoy et al. 24 years, pain, peripheral facial . o . Minimal hemiparesis,
None Aneurysm Angiogram antibiotics, vitamins, . .
(1980)14 female palsy, contralateral . . peripheral facial palsy
X R . Proximal ligation
hemiplegia, hypoacusis
Analgesics, vitamins,
Fukumoto et al. 70 years, None Aneurysm Rash, chill, pain Serum VZV IgG CT anti-inflammatory Death
(1986)15 male Autopsy .
drugs, gamma-globulin
Familial CVID
with T-cell
dysfunction,
chronic
Daugherty et al. 14 years, bronchiectasis, Aneurysm Headache, pain, CSF PCR CT MRI Acyclovir, The fusiform
(2009)25 female pulmonary Ty hypesthesia Angiography valacyclovir, aspirin aneurysms are stable
infections,
chronic
mucocutaneous
candidiasis
Detected a 3-mm-
Kawatani et al. 6 years, . . diameter saccular
(201226 fomale None Aneurysm Rash, aphasia MRI Aspirin aneurysm in the ACA
27 months after onset
Postoperative CT
Fulmer et al. 6 years, HIV positive Aneurysm hIe‘:ctl:z;iyjszzz’e CT Angiogram Hydrated revealed increased
(1998)8 female P Ty ™ ’ £108 Ventriculostomy SAH with a casted
nausea, vomiting, cough .
ventricular system
Fulmer et al 41 vears Systemic lupus CSF PCR Fluorescent VIE;ZZC::(])Zgi,r
: Y ? erythematosus Aneurysm Fever, headache antibody staining of rash y' ’ Right hemiplegia
(1998)8 female prednisone,
(SLE) swab MRI CT .
methylprednisolone
Lee et al. 60 years, . . Rash, mental CSF VZV IgM and 1gG Intravenf)gs acyglov1r,
None Dissection . g aspirin, Coil Complete recovery
(2016)17 female deterioration CT Angiogram o
embolization
Ueno et al. 4 years, None Infarction Hemiplegia CT MRI Acyclovir Complete recovel
(2002)20 male pieg Y P Y
Arterial Serum VZV IgG Acyclovir, prednisone. Lower extremit
Patrick et al. 56 years, hypertension . Rash, weakness, . & 4 > pre ’ . Y
. Infarction N antibody MRI methylprednisolone, paresis and left upper
(1995)4 male and rheumatoid dizziness, Angiogram aspirin extremity plegia
arthritis stogn P ypee
Eidelberg et al 20 years sIc\{[e)fouslfnrg Weakness, headache,
(1986)10 female Hodgkin's Thrombosis aphasia, hem!paresm, CT Angiogram Cyclophosphamide Death
A keratitis
disease
g Drowsiness, fever, . . .
Siddigi t al. 15 years, None Thrombosis headache, seizures, MRI ACYCIOV.I I, antipyretics, Complete recovery
(2012)11 male . . diazepam
hemiparesis
Siddidi et al 20 vears Insulin- Rash, drowsiness, fever, Acyclovir,
q : years, dependent Thrombosis headache, vertigo, MRI levetiracetamm, Complete recovery
(2012)11 male . . . .
diabetes mellitus seizures enoxaparin
Chan et al. 55 years, . Pain, nausea, vomiting, . .
(200427 femalo None Thrombosis photophobia Serum VZV IgG CT Acyclovir, neurontin Complete recovery
Hausler et al. 4 years, Subcortical Rash, drowsy, fever, Acyclovir, steroid,
(2002)12 female None Inflammation seizure Serum VZV IgG MRI phenytoin Complete recovery
. Rash, ipsilateral
G(lgz)znl g; L Soni/:;rs, None Giant cell arteritis ischemic optic Biopsy Acyclovir, steroids Complete recovery
neuropathy (ION)BRf&
Nau et al. 42 years, . . . . .
None Giant cell arteritis Dys- and hypesthesia MRI CSF VZV IgG Acyclovir, steroids Complete recovery
(1998)5 male
Caruso et al. 7 years Lethargy, rash, fever, Serum VZV IgG CSF Acyclovir,
(2001)13 female None Arteritis headache, pain, vomiting PCR CT MRI methl})frlggici]:;;«:lone, Complete recovery

VZV, varicella zoster virus; CSF, cerebrospinal fluid; PCR, polymerase chain reaction; CT, computerized tomography; MRI, magnetic resonance imaging
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5. Conclusion

Although there are differences between the two hypotheses above,
we consider that this patient had VZV-associated vascular disease
of the left vertebral artery that led to a weakened vessel wall in
association with dissection formation, and subsequent dissection
rupture and the pseudoaneurysm formation related to the cervical
spine manipulation. Thus, VZV vasculopathy should be consid-
ered if a patient with ischemic or hemorrhagic stroke due to rup-
tured cerebral artery dissection or aneurysm whose medical record
has a current or history of chickenpox. In addition, manipulative
therapy practitioners should consider the possibility of VAD based
on symptoms (such as headache and neck pain), especially in some
patients who are at high risk of vasculopathy, and patients should
be informed of the probable connection and danger between VAD
and the cervical spine manipulation before undergoing massage
treatment. We also believe the overall description of existing
VZV-induced vasculopathy could allow us to have a better under-
standing of and give advice on this typical type of disease course.
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