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BSTRACT

Background. Cerebral sinus venous thrombosis (CSVT) is considered as uncommon
type of stroke and happened in 3-4 cases per million. Despite anticoagulant, some
patients still gain minimal or no improvement. Stem cells has been used as alternative
treatment in stroke and known to give beneficial effect yet no significant side effects
observed. However, the use of stem cells in CSVT had not been studied.

Case Report. In this case, we present a patient with CSVT who had no improvement for
thrombosis and clinical condition after anticoagulant and standard treatment.
Conclusions. Stem cells was given to this patient and clinical improvement was
observed.
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INTROQUCTION

Cerebral sinus venous thrombosis is a rare neurological disease that is considered
as uncommon type of stroke[1,2]. It has varied clinical manifestations thus difficult to
differentiate from other neurglpgical diseases. It happened in 12.1 (95% Cl, 9.9-14.3) per
million person-years[3], with female to male ratio was 3:1 and contributed to 0,5-1% of all
stroke[1]. Management of CSVT comprises the used of anticoagulant, thrombolysis,
mechanical thrombectomy or drugs that treat symptoms or its clinical manifestation[1,4—
7].

Stem cells has been used to treat several neurological diseases, especially in
stroke. It has been widely studied in ischemic stroke, but only several studies used it for
hemorrhagic stroke. Several studies showed beneficial effect of stem cell with minimal or
even no side effect. However, until recently, there is no publication that use stem cells in
CSVT cases, which is considered as a type of stroke[8,9]. In this study, we present a
case of the use of human mesenchymal stem cells in cerebral sinus venous thrombosis

which no improvement observed after given anticoagulant and physiotherapy.

mSE REPORT

A 29-year-old female was admitted to emergency department with decrease level
of consciousness. Patient had right-sided headache since 1 month before admitted to
hospital that worsened over time. Patient then brought to hospital because she had
decrease in consciousness and right-sided weakness. Physical examination showed
asymmetrical on nasolabial fold on pain stimuli and right-sided hemiparesis. Computed
Tomography scan brain showed intracerebral hemorrhage with elevated intracranial
pressure at left frontal lobe. (Figure 1A)

Emergency decompressive craniectomy was performed then patient was admitted
to ICU. Tissue histology showed reactive brain parenchyma with sign of bleeding and
microthrombus, without sign of malignancy. A repeat of brain CT scan one week after
procedure showed improvement of midline shift and brain haemorrhage. (Figure 1B)

Cerebral Dat\ was performed with result of arterial vasospasm and thrombosis on
one third anterior of superior sagittal sinus and probable thrombosis or aplasia from left
transverse sinus. (Figure 2) Laboratory examination revealed moderate positive in lupus
anticoagulant, and high in anti-DS-DNA (25 IU/mL) (normal value: <10 IU/mL).
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After the procedure, medical treatment including anticoagulant therapy and also
physiotherapy was given. Patient showed improvement on her consciousness but she
could not remember well her condition before procedure and frequently forgetting things
after procedure was done, becoming childish and emotionally unstable, also she still
cannot stand up and did daily activities because of the weakness on her right extremities.
One months after procedure, patient came to our clinic and then planned to be given
intraarterial and intravenous stem cell therapy.

We gave human UC-MSCs seven weeks after cerebral hemorrhage and CSVT was
diagnosed. Intra-arterial injection of 2x108 UC-MSCs was given through bilateral common
carotid artery for anterior circulation and left vertebral artery for posterior circulation. After
intraarterial injection of stem cell, we performed diagnostic angiography and found there
was no cerebral vascular occlusion. Intra-venous infusion of 26x10° MSCs was also given
through peripheral vein. Dizziness was felt during and after procedure for a while, but
there is no other symptom felt.

After stem cell therapy, the patient underwent neurorestoration programs using
tDCS and physiotherapy on day one after stem cells injection. Repetitive Transcranial
Magnetic Stimulation (rTMS), physiotherapy, occupational therapy, and virtual reality
exercise were performed in 3 weeks after stem cells injection.

Patient was evaluated for her outcome at second weeks and first month after stem
cells injection. One day after injection, patient still moved from laying down to sitting
position with help. At second weeks after injection, patient was able to sit from laying
down, stand from sitting position, standing with good core stability, and walking without
assistance but few instabilities still observed. She still need help to do daily activity such
as take a bath or dressing. At first month after injection, patient still felt weakness in right
side of her body, but significantly improved. She could draw and cut food using her right
hand, also taking a bath, and dressing individually. She could read a book and memorize

its content. Her cognitive function was evaluated and yield normal result.

DISCUSSION

Patient with CSVT could suffered with neurological deficit, depend on thrombus
location. Based on historical examination, this patient had recurrent headache progressed
into severe headache with some neurological deficit appeared then, which suggestive to
CSVT. Neuroimaging confirmed that there was thrombus located at superior sagittal

sinous. Hemorrhage and edema which were the complication of CSVT also observed that
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could impair brain tissues around the locus [10]. Cerebral sinus venous thrombosis as in
this report could manifest as headache, seizure, hemiparesis, and cognitive impairment.

To date, stem cells were used to treat several neurological cases in studies around
the world. Ischaemic and haemorrhagic stroke, epilepsy, cerebral palsy, Parkinson’s
disease and several other neurological cases were the population being studied in stem
cells trials [11—14]. Until recently, there is no publication which used stem cells for CSVT,
even though CSVT is known as one type of stroke with similar clinical manifestation.
Standard therapy of CSVT recently is using anticoagulant [15]. Stem cells implantation
was considered in this patient because after 1 month being given anticoagulant and
performing physiotherapy, there was no improvement of thrombosis in superior sagittal
sinus, right-sided hemiparesis, decrease in cognitive function because of CSVT and
intracranial hemorrhage. Administration of stem cells was performed in order to improve
hemiparesis and cognitive decline in patient

Stem cells have been used widely in animal research of intracerebral hemorrhage
[8,16]. A meta-analysis showed that stem cells gave significant benefit to intracerebral
hemorrhage models, especially when given under 8 hours after onset, but no significant
difference if compared between cell types and cell sources [11]. Human UC-MSC, like we
used in this study, reported beneficial effects yet no side effect observed. Rats injected
intravenously using human UC-MSC were gain significant neurological functional
recovery [9]. Other study combined human UC-MSC with hematoma evacuation also on
the other study combined human UC-MSC with hyperbaric oxygen and yielded that this
combination gave superior results than other single treatment and reduced the loss of
neural death [9]. Based on preclinical examination, human UC-MSC was not able to
differentiated into target cell, but they acted indirectly through secreted biological
substance [9].

In human studies, stem cells for intracerebral hemorrhage were not widely used as
in ischemic stroke. The first study using MSC for hemorrhagic stroke was in 2011, even
though reported improvement in functional test, they did not differentiate between control
and MSC-treated group [17]. Intraventricularly injected autologous BM-MSC 20x108 cells
was given with NIHSS improvement [18]. In another study, with placebo-controlled design,
2 deliveries of BM-MSC 2x10° cells were injected intravenously and could improve neuro-
restoration and clinical prognosis [19]. A case report which showed allogeneic BM-MSC
used in geriatric 80-years old SAH patient, resulted in improvement of ability of speaking

and self-care [20]. These studies showed good improvement of using stem cells in
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intracerebral hemorrhage [18-20]. There was no significant side effect observed after
administration of human stemcells [8].

Motoric function was one that is potentially impaired in CSVT. Stem cells has been
known to give effect in this function. Our patient had right hemiparesis with central type of
right facial nerve palsy. After stem cells implantation along with neurorehabilitation, her
motoric strength was improved after 2 weeks, and significant improvements were
observed in 1 month. This finding correlates with studies yielded better motoric function
after stem cells therapy. In 3 studies using BM-MNC or/and BM-MSC for intracerebral

orrhage 1 month after onset showed improvement of NIHSS [21-23] A meta-analysis
of stem cells therapy for cerebral palsy showed that stem cells could increase gross motor
function significantly [11]. Stem cells benefit of motoric function were also studied
preclinically in various rat models [12].

Unlike motoric function, cognitive function rarely observed and still gave conflicting
results among studies, whether stem cells could be beneficial or nothing improved [24].
Intravenous administration of hADSC in intracerebral hemorrhage mouse model gave
improvement of cognitive function [25]. Traumatic brain injury rat model transplanted with
NSC gave improvement in cognitive function after being observed for at least 2 months
[12]. Other study observing progressive neuronal loss in hippocampus rat models yielded
interesting results [24]. Improvement was observed significantly 3 months after
transplantation, but only for memory function which was related to hippocampus [24].
Other function such as object recognition which involved cortical region did not affected
[24]. Our patient at first had difficulty to memorize, but after stem cells implantation, she

could memorize what she had read, and cognitive test resulted in good outcome.

CONCLUSION

The use of stem cells for CSVT has never been performed or published in research,
but several publication had used stem cells for intracerebral haemorrhage, also others
used it for evaluating motoric or cognitive function and yielded good outcome. Patient in
this case had been given hUC-MSC intraarterial and intravenously, continued with
neurorestoration therapy, and we found good outcome at second week of evaluation. T
improvement continue for the next month. Further clinical research is highly needed for
the use of stem cells in CSVT, with or without intracerebral haemorrhage complications.

Patient consent

Patient in this case was already infomed and given consent.
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FIGURES

Figure 1. (A) Non-contrast CT Brain at admission; (B) Non-contrast CT Brain after

craniotomy

Figure 2. (A) First DSA, attempted after craniotomy; (B) Second DSA, attempted during
intraarterial stem cells injection




The use of human umbilical cord mesenchymal stem cells in
cerebral sinus venous thrombosis: A case report

ORIGINALITY REPORT

1 2%

SIMILARITY INDEX

PRIMARY SOURCES

Martg Kiraga, Ananto Ygsuf Wica?kson.o. "An'overview4o words — 2%
of bridge pier construction solutions, including the

Indonesian approach", ACTA SCIENTIARUM POLONORUM -
Architectura Budownictwo, 2020

Crossref

o 0
research.fk.ui.ac.id 32 words — 2 /0

Internet

Pret'Fy Sara Idlculla., Dhlneshreddy Gur.ala, 30 words — 1 /0
Manikandan Palanisamy, Rajendran Vijayakumar,

Sindhu Dhandapani, Elanagan Nagarajan. "Cerebral Venous
Thrombosis: A Comprehensive Review", European Neurology,

2020

Crossref

Masaki Kobayz:shl, Seira Uta, Minami Otsgbo, Yusuke22 words — 1 %
Deguchi et al. "Srebp-1c/Fgf21/Pgc-1a Axis

Regulated by Leptin Signaling in Adipocytes—Possible

Mechanism of Caloric Restriction-Associated Metabolic

Remodeling of White Adipose Tissue", Nutrients, 2020

Crossref

worldwidescience.org 19 words — ] 0%

Internet



B

n o n . 0
SFem Cell Therapy for Vas.cular Diseases", Springer 13 words — 1 /0
Science and Business Media LLC, 2021

Crossref

Burek, Wandzik. "Trehalose-Rich, Degradable 1 0%
: 12 words —

Hydrogels Designed for Trehalose Release under

Physiologically Relevant Conditions", Polymers, 2019

Crossref

Elad L. Levy. "Stent-assisted endoluminal 1 %
. : : 11 words —

revascularization for the treatment of intracranial

atherosclerotic disease", Neurological Research, 06/01/2002

Crossref

I . 0
publikationen.ub.uni-frankfurt.de 10 words — < 1 )

Internet

Juan Sebastian Proafio, Paul A. Martinez, Prithvi o words — < 1 %

Sendi, Balagangadhar R. Totapally. "Characteristics
and Outcomes of Children with Cerebral Sinus Venous
Thrombosis", Neurocritical Care, 2023

Crossref

"DIAGNOSTICS AND IMAGING PROCEDURES", < 1 %
8 words —
APLAR Journal of Rheumatology, 8/2006

Crossref

: S 0
innovareacademics.in 3 words — < 1 %

Internet

n.neurology.org 3 words — < 1 %

Internet

o 0
Cell Therapy for Brain Injury, 2015. 7 words — < ’] /0

Crossref



Gustavo Saposnik, Fernando Barinagarrementeria, 7 words — < 1 /0
Robert D. Brown, Cheryl D. Bushnell et al.
"Diagnosis and Management of Cerebral Venous Thrombosis",
Stroke, 2011

Crossref

Jiayang Qu, Lin Zhou, Hao Zhang, Dongmiao Han 7 words — < 1 /0
et al. "Efficacy and safety of stem cell therapy in

cerebral palsy: A systematic review and meta-analysis",
Frontiers in Bioengineering and Biotechnology, 2022

Crossref

ON OFF
ON OFF



