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Abstract

Cerebral venous sinus thrombosis (CVST) is an uncommon stroke that has a varied clinical
profile. Quite often, speech language pathologists limit the assessment of these patients to a
language assessment alone. Subsequently, it is possible that they may miss out certain rele-
vant information which can aid them in their intervention. The aim of the current study was
to highlight the relevance of adopting a test battery approach to assess a patient diagnosed
with CVST. Here, we present a test battery approach to assess a 43-year-old patient who re-
ported to us after CVST. The test battery included various formal and informal measures.
Apart from the routine measures, an additional test for assessing the cognitive linguistic pro-
file was included in the battery which yielded us significant information regarding the patient.
Thus, we concluded that speech language pathologists should follow a test battery approach
to get a clear idea about the clinical profile of the patient, to avoid misdiagnosis, and also to
provide suitable intervention.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Cerebral venous sinus thrombosis (CVST) is an uncommon stroke which results when
there is an occlusion in the cerebral venous drainage system. There are 2 systems of
venous drainage: superficial and deep [1]. CVST can result if thrombosis occurs in any of
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these drainage systems. Normally, blood from the brain drains through smaller to larger
cerebral veins. These larger veins empty into dural sinuses which themselves are drained
by the internal jugular veins. However, in certain cases, this process is disturbed leading
to CVST.

Pathogenesis of sinus thrombosis can be explained using 2 different mechanisms:
thrombosis of the cerebral veins and thrombosis of the major veins. The first mechanism,
thrombosis of cerebral veins, leads to localized edema of the brain and venous infarction.
Edema can be due to an ischemia or due to a disruption in the blood-brain barrier causing
a leakage of blood plasma into the interstitial space. The second mechanism causes an
increase in intracranial pressure as a result of occlusion of the major veins. These 2 mech-
anisms lead to a wide spectra of symptoms which makes the diagnosis difficult [2]. Most
often its diagnosis is delayed due to lack of apparent symptoms. The common symptom
of CVST is headache, and it usually co-occurs with many other neurological signs and
symptoms. It has also been reported that the clinical presentation of stroke from venous
thrombosis is different from arterial thrombosis. It may present with acute, subacute, or
chronic clinical presentation. Recently, one of the studies reported that among the 48
patients with CVST, onset was acute in 44%, subacute in 35%, and chronic in 21% [3].

The clinical presentation of CVST varies in accordance with mode of onset, time
interval between onset and clinical presentation, and primary condition that led to this
disease. The signs and symptoms of CVST extend over hours to several weeks. A recent
Dutch-European study reported that these patients exhibited severe headache (95%),
focal seizures with or without generalization (47%), unilateral or bilateral paresis (43%),
and papilledema (41%). Focal neurological deficit may result depending on the area
involved [4]. In some cases of CVST, cranial nerve syndromes are also indicated. These
patients may present vestibular pathology, unilateral deafness, double vision, and facial
paresis. Additionally, aphasia, dizziness, and chorea are also reported [5].

The literature reports of speech disturbances, language disturbances, and reading-
writing deficits in CVST patients. However, clinical manifestation of these problems varied
with the area of insult. Speech disturbances were indicated in superior sinus thrombosis with
a small venous infarct [6], intracranial hypertension in occlusions of lateral sinus [7], aphasia
in occlusions of the left transverse sinus [8], posterior alexia in sigmoid sinus thrombosis [9],
and acute micrographia and hypophonia in case of deep venous sinus thrombosis [10]. Other
characteristics observed were slurred speech, hoarseness, nasal twang, swallowing diffi-
culties, restricted functions of articulators, tinnitus, unilateral hearing problems, and
depressed levels of consciousness [11].

[tis clear from the review that assessment of post-morbid skills of patients diagnosed
with CVST is challenging. It is primarily due to the variations in the clinical profile. A
recent study reported the speech and language profile of 7 patients with CVST [12]. Inter-
estingly, all 7 patients had a varied clinical profile. In that study, 5 out of 7 patients
presented with noticeable impairments in either speech or language and swallowing.
These impairments were due to dysarthria, aphasia, and dysphagia which were asso-
ciated with CVST. Notably, one of the patients exhibited cognitive impairment on MMSE.
However, no further testing was carried out to understand the impact of CVST on his
cognitive linguistic skills. Considering the wide spectra of characteristics as evidenced in
the literature, a test battery approach in assessment was followed in the current study. It
is important that the speech language pathologist (SLP) adopts a test battery approach to
avoid underdiagnosis of these patients. Hence, the present study was aimed at high-
lighting the need for adopting a test battery for assessment of a patient with CVST by an
SLP.
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Case Report/Case Presentation

Ms. X, a right handed, 43-year-old bilingual reported with speaking and writing diffi-
culties. She was a practicing gynecologist. Reportedly, she experienced severe headache
followed by repeated convulsions. Medical attention was sought immediately. She was on
medications for 6 months. Six months later, she presented memory disturbances for which
she consulted a neuropsychiatrist. She reported of upper limb weakness which lasted for 2
weeks. MRI with magnetic resonance angiogram of the brain revealed multiple hyperintense
fociin both frontal lobes and mild irregularity of the left transverse sinus with signal void and
was advised medications. As reported, she ceased the medications by herself which resulted
in speaking difficulties. A more recent MRI of the brain revealed chronic cerebral venous
thrombosis with left occipital lobe subacute to chronic infarcts after cerebral sinus throm-
bosis. Audiological evaluation revealed normal hearing sensitivity in both ears. But, she
complained of tinnitus.

Material and Procedures

Ms. X was subjected to assessment sessions which extended for 3 h on 4 consecutive days.
To ensure that Ms. X is alert and active, she was given adequate breaks whenever she felt tired
or inactive. Assessment was conducted by SLPs who have experience working with adults
with neurogenic communication disorders. Assessment protocol was planned based on the
areas reported to be affected in individuals with CVST. A case history of Ms. X was collected
to gather information on her medical and family history. After collecting history of her illness,
Ms. X was subjected to a battery of tests including the Western Aphasia Battery [13] to assess
language competence, Manipal Manual for Cognitive Linguistic Abilities [14] to assess
perception, memory, and executive functions in individuals with cognitive linguisticdisorders,
and Mini-Mental State Examination [15] to screen for cognitive impairment. In addition, oral
peripheral mechanism examination (OPME) and verbal fluency assessment were carried out.
An oral peripheral mechanism examination assesses the structural adequacy and functional
integrity of articulators during speech and nonspeech activities. Verbal fluency assesses the
information retrieval from memory. Successful retrieval requires executive control over
various cognitive processes such as attention, inhibition, and working memory. Semantic and
phonemic fluency was assessed using category verbal fluency (fruits and vegetables) and
F-A-S [16], respectively. For each task, 60-s duration was given. The Clock Drawing Test [17]
was also performed to assess visuospatial and constructional abilities of Ms. X. All the afore-
mentioned assessment was carried out after obtaining a written consent from Ms. X to dissem-
inate the findings.

Results

Case History

Ms. X served as the informant for the case history. Case history revealed positive family
history for Kawasaki disease and autoimmune disorders. She communicated verbally in 2-3
word phrases. No motor difficulties were reported and observed. She has not been working
for the past 6 months for her deficits in communication did not allow her to return to work.
Her rate of speech was slow, and she used linguistic mazes extensively. She exhibited signif-
icant word-finding difficulties and occasional neologisms. Notably, she could provide suffi-
cient information with cues from the diagnostician.
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Oral Peripheral Mechanism Examination

A detailed examination of the oral cavity including size, symmetry, range, speed,
accuracy, and coordination of the articulators like lip, jaw, tongue, palate, and velum was
performed. All the articulators were observed to be normal with respect to its structure and
function.

Verbal Fluency

Ms. X produced 3 fruits and vegetables with many perseverations in the semantic
fluency tasks. In the phonemic fluency tasks, she could name 4 words with “f” as the initial
sound (forgot, forward, foot, and fair), 3 words with “a” as the initial phoneme (apple,
anyway, and another), and 3 words starting with “s” as the initial phoneme (safe, see, and
sarah) which showed a defective word fluency performance indicating lexical retrieval
deficits.

Clock Drawing Test
Ms. X followed the directions and executed the tasks correctly which indicated good
visual memory and abstract ability.

Western Aphasia Battery

Ms. X presented with word-finding difficulties and a longer reaction time after the
presentation of a stimulus. Auditory verbal comprehension was nearly preserved except
that she could not follow complex sequential commands. Object naming was comparatively
better than word fluency and sentence completion tasks. She could repeat sentences up to
3-word level without any struggle. Her handwriting was legible. Reading aloud and compre-
hension of sentences were preserved. She scored less on spelled word recognition and
spelling tasks. She exhibited spelling errors, micrographia, poor grammatical structure, and
lack of cohesion in the written narration task. Spelling errors were noted for irregular
words and regular words on dictation. In addition, she could not write all the alphabets in
a sequence and could not write 2-digit numbers on dictation. She could perform relatively
better in all the tasks under apraxia and constructional, visuospatial, and calculation
section.

Based on the Western Aphasia Battery scores (Table 1), Ms. X has nonfluent aphasia.
Taxonomical classification revealed that Ms. X exhibited a conduction aphasia. Aphasia
quotient was 54.4 which indicated moderate severity.

Mini-Mental State Examination

Ms. X indicated difficulty while performing backward counting/reverse spelling and
repetition of sentences. A total score of 22 was obtained, which was suggestive of a mild level
of cognitive impairment.

Manipal Manual for Cognitive Linguistic Abilities
The raw scores obtained for each section of MMCLA are represented in Table 2. The
summary of observations of each section is discussed below.

Perception

Ms.Xindicated poorer scores on auditory letter and word search as the level of complexity
increased. Specifically, she found it difficult to identify letters and clusters as the length of the
letters and words in the list increased. Poor performance was noted for auditory-related
word search and word search from a passage. In addition, she exhibited difficulty in naming
an object with the cues provided auditorily. She was able to perform this task only after
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Table 1. Raw scores obtained for
various subsections of the Western

Subsections Patient’s score Maximum score

Spontaneous speech

Aphasia Battery Information content 5 10
Fluency 5 10
Comprehension
Yes/no questions 57 60
Auditory word recognition 57 60
Sequential command 36 80
150 200
Repetition 48 100
Naming
Object naming 33 60
Word fluency 2 20
Sentence completion 6 10
Responsive speech 8 10
69 100
Reading and writing
Reading 74 100
Writing 55 100
Praxis 60 60
Construction
Drawing 24 30
Block design 9 9
Calculation 24 24

providing all the cues related to the object. In the visual perception section, she scored poorer
of visual feature search where she had to identify items based on a feature. Her performance
on visual abstract identification was comparatively better.

Short-Term Memory

Ms. X was able to perform the auditory word scan and visual letter scan tasks without any
difficulty. However, a poor performance was observed for both visual and auditory memory
span tasks when the task was to recollect the words presented along with a set of 3 or more
sentences.

Working Memory

Performance on auditory word retrieval, letter, and number recall was adequate for a set
of 3 words, letters, or numbers. But, there was a decrease in performance with an increase in
number of stimulus items in a set. Similar trend was noted for all tasks of auditory and visual
processing skills.

Decision, Judgment, and Reasoning
Making conclusion from a pair of sentences was difficult when presented both auditorily
and visually. Reasoning skills were adequate for both auditory and visual conditional reasoning.

Problem Solving

Problem solving skills were adequate. Organization of tasks in the order of execution was
difficult with sentence complexity. Domains assessing perception and execution task show a
mild level of impairment, and memory predominantly working memory shows a moderate
level of impairment which further indicates cognitive linguistic deficit.
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Table 2. Raw scores obtained for various sections of Manipal Manual of Cognitive Linguistic Abilities

Domains Subsections Patient score Maximum score
Perception I. A. Auditory letter and word search 24 41
I. A7. Auditory-related word search 1 5
I. A8. Auditory word search 1 4
L. B. Visual letter search 20 20
Visual picture search 5 5
Visual number search 15 15
Visual word search 5 5
L. C. Auditory object search 17 20
L. D. Visual action search 4 5
L. E. Visual feature search 5
L. F. Abstract identification 22 25
Short-term memory II. A. Auditory word scan 5 5
II. B. Visual letter scan 10 10
II. C. Auditory memory span 14
II. D. Visual memory span 14
Working memory I1I. A. Auditory retrieval
Auditory word retrieval 11 20
Auditory letter and number recall 1 5
Auditory word list recall 3 15
Auditory delayed sentence recall 12 15
IIL. B. Visual retrieval
Visual picture recall 1 5
Visual letter and number recall 0 5
Visual word list recall 1 15
Visual delayed sentence recall 12 15
Decision, judgment, IV. A. Syllogism (auditory) 5 10
and reasoning IV. B. Syllogism (visual) 2 5
IV. C. Auditory conditional reasoning 5
IV. D. Visual conditional reasoning 4
Problem solving V. A. Visual divergent production 3 5
V. B. Auditory divergent production 11 20
V. C. Auditory mean-end analysis 4 5
V. D. Visual mean-end analysis 5 5
V. E. Auditory analogy 4 5
V. F. Visual analogy 5 5
V. G. Sequential task analysis 1 10

Conclusions

The current study followed a test battery approach to assess a patient who reported after

CVST. Based on the literature, it was evident that the clinical profile of a patient with CVST
varies extensively [18], and hence a test battery for assessment was opted. Case history of the
patient provided significant information on the family history of medical ailments. In addition,

it helped the researchers in understanding the medical history of the patient. Case history
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also provided information on tinnitus, which is a frequent complaint after CVST [11]. On oral
peripheral mechanism examination, it was clear that Ms. X had normal structure and function
of articulators. The possibility of dysarthria was thus ruled out. The previous research also
reported of normal structure and function in individuals with mild cognitive impairment
after CVST [12]. The results of verbal fluency revealed that the lexical semantic organization
of the patient is affected.

Interestingly, WAB yielded a diagnosis of conduction aphasia. However, it was evident
from the scores that the patient had significant difficulties in repetition due to her inability to
retain sentences in memory. Thus, poorer scores on repetition could be attributed to working
memory deficits associated with individuals with CVST. It is possible that these patients have
lesser scores on naming due to their lexical retrieval deficits. WAB gave the researchers an
insight into the patient’s reading and writing deficits as well. Micrographia was noticed [10].
Since the researchers felt that the difficulty in repetitions was mainly due to deficits in
memory, a detailed cognitive linguistic assessment was carried out. Further, MMSE of the
patient yielded a score denoting mild cognitive impairment. Notably, deficits were observed
primarily in memory-related tasks. This was evident irrespective of the mode of stimulus
presentation. Accordingly, she indicated difficulties in auditory perception tasks which placed
demands on working memory. Interestingly, auditory-based tasks yielded poorer scores
compared to the visual-based tasks. This needs to be explored further by evaluating her
auditory processing skills.

Thus to conclude, the current study alarms the speech language pathologists to look
beyond the speech and language skills of patients reported with a loss of language after CVST.
Accordingly, this study stresses on including assessment of cognitive-linguistic skills of
patients reported with a history of CVST, not the routine assessment tools or procedures
alone. This will definitely aid the clinicians in tailor-making the intervention protocol for the
patients with CVST. Future studies with larger sample size are recommended.
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