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Case Report

Severe hydrocephalus complicated with benign
paroxysmal positional vertigo: one case report
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Abstract: In this study, we reported one female patient diagnosed with severe hydrocephalus who presented with
benign paroxysmal positional vertigo (BPPV). She presented with progressive headache and dizziness prior to hos-
pitalization as chief complaints. She received Diagnostic Dix-Hallpike and Roll tests to make a definite diagnosis.
The patient was cured after Gufoni maneuver and did not recur after 6-month follow-up. The diagnostic procedures
of this female case prompted that prior to formal treatment, patients developing severe hydrocephalus complicated
with BPPV should receive provocative test for positional dizziness, performed by experienced physicians from the

Department of neurology and otolaryngology.
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Introduction

Benign paroxysmal positional vertigo (BPPV) is
regarded as one of the most common causes
of vertigo in clinical practice [1]. BPPV is char-
acterized with recurrent episodes of vertigo,
nausea, vomiting, visual disturbance and alter-
native symptoms. In addition, it can occur con-
comitantly with alternative inner ear diseases
[2]. In this study, we reported a rare female
case suffering from serious hydrocephalus
complicated with BPPV. The diagnosis and ther-
apy procedures were evaluated to add to more
evidence for patients with severe hydrocepha-
lus accompanied by BPPV.

Case report
Clinical data

A female patient aged 51 years old was admit-
ted to the Neurology Department of our institu-
tion with chief complaints of headache and diz-
ziness for half a month and aggravated vertigo
developed 4 days later. The patient presented
with enlarged head circumference, fontanels
enlargement and separation of cranial sutures
since childhood. The skull bone seemed trans-

parent. During her childhood, she had a low
level of intelligence quotient. She was left
untreated due to economic difficulties. As an
adult, she could normally communicate with
others and live independently. She denied any
medical history of dizziness, migraine, tinnitus
or hearing loss.

At 6 month prior to admission, she began to
present with dizziness, nausea and occasional-
ly vomiting with unknown causes and left
untreated. She had no signs of vertigo, diplopia,
headache limb numbness, tinnitus, hearing
loss, dysphonia or unconsciousness. At 4 days
before hospitalization, she suddenly suffered
from aggravated dizziness accompanied with
positional vertigo, nausea, vomiting and repeat-
ed onset of dizziness for < 1 minute. Then, she
was admitted to a local hospital for intravenous
administration of Danshen injection and
showed no improvement. Thus, she was trans-
ferred to our hospital for diagnosis and
treatment.

Routine examinations

Physical examination: blood pressure 138/84
mmHg, normal heart and lung by auscultation,
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Figure 1. T1- and T2-weighted MRI (TAWI and T2WI) of the head.

soft and plain abdomen, no edema in bilateral
lower extremities, clear consciousness, Mini-
Mental State Examination score 15, no head
tilt or apparent strabismus, no spontaneous
nystagmus, no gaze-induced nystagmus, limb
myodynamia grade V, normal muscle tension,
tendon reflex symmetry, soft neck, negative for
Klinefelter syndrome, Dix-Hallpike and Roll
tests, normal outcomes in finger-nose test,
rombergism, head-rotation test and smooth
tracking test. Normal outcomes were obtained
in blood test, blood sedimentation, C-reactive
protein, thyroid function, syphilis antibody, HIV
antibody, blood glucose, hepatic and renal
function. Transparent cerebrospinal fluid was
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seen by lumbar puncture. Initial cerebrospinal
fluid pressure was 90 mmH,O, white blood cell
(WBC) O/ul, red blood cell (RBC) O/ul, total pro-
tein concentration = 0.27 g/L and the levels of
glucose and chloride were detected within the
normal range. Auditory steady-state response
thresholds in bilateral ears were normal. T1-
and T2-weighted MRI (TAWI and T2WI) of the
head reveal significant enlargement in the lat-
eral ventricle, compression and thinning of the
brain tissues, whereas no enlargement in four
ventricles of the brain, as illustrated in Figure
1. Sagittal T1-weighted MRI of the head reveal-
ing significantly enlarged supratentorial ventri-
cles, compression and thinning of the brain tis-
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Figure 2. Sagittal T1-weighted MRI of the head.

sues, compression and aqueduct stenosis of
the midbrain, cerebellar maldevelopment, cer-
ebellar hypoplasia and cistern magna enlarge-
ment (Figure 2). Informed consent was obtained
from the patient prior to study.

Diagnostic Dix-Hallpike and Roll tests

At 5 days following hospitalization, she had
apparent positional nausea, vomiting and alter-
native autonomic symptoms, whereas she
could walk steadily before the onset of diseas-
es. She was suspected with true vertigo due to
the incidence of vertigo, nausea, vomiting and
autonomic symptoms. Physical examination
found no signs of gaze-induced nystagmus and
smooth tracking test detected no abnormality.
Hence, she was considered as peripheral verti-
go. She received twice Dix-Hallpike and Roll
tests for the diagnosis of BPPV. Negative out-
comes were obtained, which seemingly exclud-
ed the possibility of BPPV. No specific diagnos-
tic test was available for vestibular paroxysmia
(VP) and carbamazepine should be supple-
mented to confirm the diagnosis. In this report,
the patient suffered from hydrocephalus for a
long period and had no similar medical history,
which partially excluded the possibility of hydro-
cephalus. During Dix-Hallpike test, neither dizzi-
ness nor nystagmus was observed when the
head rotated to the left side. Then, the other
side was tested and no signs of dizziness were
seen, whereas nystagmus (approximately 1
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second) was suspected. During subsequent
roll-test, vertical nystagmus was noted when
the head turned to the left side (approximately
1 second) and no dizziness was observed. The
right side was tested and transient nystagmus
was noted in vertical position (approximately
1-2 seconds). Then, another Roll-test was
repeated. She lied in a supine position with her
head elevated by 30°. When the intensity and
speed of head rotation were accelerated, verti-
cal nystagmus (approximately 5-6 seconds)
was observed on the left side and apparent ver-
tical nystagmus (approximately 9-10 seconds)
was noted on the right. No latent period of
apparent nystagmus was seen. Both nystag-
mus and transient dizziness were observed
simultaneously.

Based on the findings above, the patient was
diagnosed with semicircular canal BPPV. Roll-
test revealed vertical nystagmus in both eyes,
especially the right side. Horizontal semicircu-
lar canal BPPV was considered on the affected
side.

Treatment and follow-up

Gufoni maneuver was performed on the right
horizontal semicircular canal and otolith. Then,
she presented with no episodes of dizziness,
nausea, vomiting or other symptoms. According
to the patient’s chief complaint, she suffered
from hydrocephalus since childhood without
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the incidence of aggravated cognitive disor-
ders, walking gait disorders or urinary inconti-
nence. Thus, she was diagnosed with congeni-
tal hydrocephalus, which gradually became
balanced after several decades. Current symp-
toms revealed no evidence of hydrocephalus
aggravation. The patient had no operation indi-
cations of the hydrocephalus and was dis-
charged after 1-d observation. During 6-month
follow-up, no recurrent dizziness or other symp-
toms were observed.

Discussion

In this report, the patient presented with
enlarged head circumference and fontanels
after birth but left untreated. She presented
with a slightly lower level of intelligence quo-
tient compared with her counterparts. MRI
revealed vermis cerebelli maldevelopment
accompanied with posterior cranial fossa cyst,
which was connected to the fourth ventricle.
Severe hydrocephalus was noted in the lateral
ventricle, highly considered as Dandy-Walker
syndrome [3]. In recent years, the patient’s con-
dition remained stable and experienced no
aggravation of cognitive disorders, walking gait
abnormality or urinary incontinence, suggest-
ing that the hydrocephalus reached a state of
equilibrium. Although previous imaging findings
were lacking, current data did not support
hydrocephalus aggravation. Noticeably, the
case in this report had severe hydrocephalus
complicated with CPPV. Initially, she presented
with positional nausea and vomiting whereas
no apparent vertigo occurred. First, the absence
of vertigo should be validated repeatedly.
Second, it should not exclude the correlation
with low intelligence quotient and inaccurate
description of symptoms. Positional vomiting
as the major symptom has been rarely reported
in clinical practice. Roongpiboonsopit D et al.
[4] reported a case of cysticercosis in four ven-
tricles of the brain with positional vomiting as
the main manifestations. Cordato DJ et al. [5]
found that positional vomiting resulted from
spinal dural arteriovenous fistula. The possibil-
ity of similar rare diseases was eliminated dur-
ing the diagnosis and treatment of this case.
Clinically, many patients were admitted to the
digestion department due to nausea and vomit-
ing, and even received gastroscopy. In this
report, the signs of nausea and vomiting were
concurrent symptoms of vertigo after explicit
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inquiry of her medical history. Hence, positional
nausea and vomiting probably are atypical
manifestations of vertigo. Dizziness-related
symptoms may be provoked when cerebellar
hydrocephalus or vestibular nerve transposi-
tion occurs.

The manifestations of this case are complicat-
ed and misleading. On one hand, she had suf-
fered from hydrocephalus for a long period
without medical history of similar diseases. On
the other hand, she did not present with the
triad of dementia, walking gait disorders and
urinary incontinence. She had dizziness as the
primary symptoms. Thus, we considered that
the incidence of dizziness was not correlated
with hydrocephalus. However, potential cause
of transposition of the 8" cranial nerves
induced by hydrocephalus should not be
excluded.

VP is mainly encountered in middle- and old-
aged patients, which is characterized as repeat-
ed transient dizziness and constantly results
from posture changes. The anatomical relation-
ship between nerve and blood vessel could be
explicitly displayed by CISS-MRI [6]. The diagno-
sis of VP mainly depends upon patients’ medi-
cal history and therapeutic effect of antiepilep-
tic drugs. Auxiliary examination is of limited
reference value [7]. Approximately 1/10 of
patients with vestibular migraine headache are
manifested as transient episodes of dizziness
enduring for several seconds, which is con-
stantly correlated with posture [8]. However,
the case in this report had no medical history of
migraine headache or similar vertigous diseas-
es. She presented with no symptoms of head-
ache or photophobia, which was inconsistent
with the diagnostic criteria of vestibular
migraine headache.

In this report, the patient complained about
vertigo, nausea, vomiting and alternative auto-
nomic symptoms, suspected as true vertigo.
Moreover, she had apparent positional vertigo
and she could walk steadily before the onset of
diseases, no signs of gaze-induced nystagmus
or abnormality detected by smooth tracking
test, suggesting the possibility of peripheral
vertigo. The patient had temporary nystagmus
and dizziness. During episode of diseases, diz-
ziness and nystagmus were observed in a syn-
chronized pattern. When the nystagmus
disappeared, the dizziness was alleviated
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accordingly. Roll-test revealed vertical nystag-
mus bilaterally, which was in accordance with
the characteristics of horizontal semicircular
canal nystagmus. In contrast, central nystag-
mus is mainly characterized as vertical or rota-
tion nystagmus, occasionally manifested as
temporary dizziness but persistent nystagmus,
suggesting that the symptoms of dizziness and
nystagmus are significantly divergent. In addi-
tion, the features of nystagmus are not in
accordance with the characteristics of semicir-
cular canal nystagmus [9-13].

BPPV is the most common vertigous disease.
But it is rarely complicated with serious hydro-
cephalus in clinical practice. The diagnosis and
treatment of this patient demonstrated that the
dizziness results from BPPV rather than hydro-
cephalus. The findings in this report prompt
that the subjects with positional transient nys-
tagmus, in accordance with the characteristics
of BPPV episode, should be considered with
BPPV. Even if negative outcomes were obtained
during the first Dix-Hallpike test, the test should
be repeated to verify the accuracy of test.
Severe hydrocephalus did not affect the
maneuver reposition.

In this report, based upon physical signs and
clinical symptoms of the patient, she was defi-
nitely diagnosed with right horizontal semicircu-
lar canal BPPV. The patient was cured after
Gufoni maneuver and did not recur after
6-month follow-up. She previously received
twice Roll-test and had no symptoms of dizzi-
ness or nystagmus, probably resulting from
slow maneuver and attachment of otolith to the
semicircular canal duct, etc. If no nystagmus is
observed in the Roll-test, the patients should
alter the gazing direction and receive repeated
Roll-test. When the patient turns head to the
right side, he/she should first gaze at the right
direction and then to the left. The symptom of
nystagmus may be observed, especially when
the otolith attach to the horizontal semicircular
canal. The signs of nystagmus could be seen
when the patient gazes upward [14]. The otolith
is probably not located at the lowest point or
attaches to the semicircular canal wall. After
repeated tests, typical symptoms of nystagmus
may emerge after the otolith dislocates from
the semicircular canal wall. The patient was
found to have positive Roll-test outcomes on
the right side and was cured by corresponding
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maneuver. When conventional Roll-test maneu-
ver fails to evaluate the severity of nystagmus,
180 degree Roll-test should be used as a sup-
plementary approach [15].
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