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Carotid Tandem Occlusion

* A carotid tandem occlusion refers to
the simultaneous presence of two
blockages (occlusions) within the
carotid artery system

* One in the extracranial segment
(usually the internal carotid artery
near its origin)

e Other in intracranial segment of
same artery.




Carotid Tandem Occlusion

 This can be due to:

e Atherosclerotic plagues

* Dissections
* Vasculopathy — Fibromuscular dysplasia
* Traumatic

e Other causes rarer (vasculitis, etc)

* To this day, it represents a significant
challenge in vascular and
interventional neurology due to the
dual nature of the obstruction.
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Common Carotid Artery (CCA

e Thoracic Part

e Cervical Part

* (separated by sternoclavicular joint)



Carotid Bifurcation

* Level of Bifurcation
e C4 (C3-5)
* |CA originates posterolaterally to ECA, courses anteromedially




Carotid Sinus

* Origin of ICA
 Baroreceptors

e Stimulus: Pressure
* I Pressure
U HR, Tt vasodilation, |, BP
e Afferent:
* Nerve of Hering (CN IX)




Baroreceptor Reflex

Caudal ventrolateral medulla (CVLM)

/

Nucleus of the Solitary Tract (NST) Rostral ventrolateral Medulla (RVLM)
A

Intermediolateral nucleus (Rexed VII) of the SC (T1-L2)
pre-ganglionic sympathetic neurons

CN IX and IX

Barorecptors (Aortic and Carotid Sinus)
Pre-aortic and paravertebral ganglion
T post-ganglionic sympathetic neurons

NE
HTN/Volume (“stretch”)

\
Cardiomyocytes/endothelium



Carotid Body (Glomus Caroticum)

 Carotid Body (glomus caroticum)
* Chemoreceptors

 Stimulus:
* ! Pa02
* TMPaCO2
*\{ pH

e Afferent: CN IX

* Target NST > medullary respiratory
centers




Carotid Sheath

e Carotid Sheath
e Part of deep cervical fascia
* Contents:
* CCAand ICA
e JV
* CN X
* Deep cervical lymph nodes




e Superior thyroid a
* Ascending pharyngeal a.
* Lingual a.

* Facial a.

* Occipital a.

* Posterior auricular a.

* Internal maxillary a
 Superficial temporal a.




Internal Carotid Artery

* Bouthillier’s Segments
(aka Cincinatti system)

e C1: Cervical

* C2: Petrous

e C3: Lacerum " g carotia
* C4: Cavernous
* C5: Clinoidal

* C6: Ophthalmic

* C7: Communicating




Circle of Willis

* Arterial polygon at the base of the brain. . o

Willis

* Ensures collateral blood flow
* Connects carotid and vertebrobasilar systems
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Tandem -> Terrifying?

* The implications of carotid tandem
occlusions are severe

* When occlusions happen in tandem,
they can significantly compromise the

blood supply to the affected brain
hemisphere

* Immediate diagnosis and intervention
are crucial to prevent catastrophic
ischemic strokes.




Atherosclerosis

* Primary mechanism for most
extracranial carotid occlusions.

* Lipid-laden plaques build up in the
arterial wall, leading to narrowing
(stenosis) and sometimes
complete obstruction (occlusion).

* Plague rupture can result in clot
formation (thrombosis) and
embolism. This clot can travel and
contribute to intracranial
occlusions.




Dissection

* Dissection refers to a tear in the arterial wall,
allowing blood to enter and split its layers.
This can lead to a pseudoaneurysm or block
the arterial lumen, causing occlusion.

* Dissections can be spontaneous, or they can
be a result of trauma.




Distal ICA

with or without
tandem occlusio

“True™ “Pseudo™ Discernible
occlusion of occlusion of occlusion of

cervical ICA cervical ICA distal ICA

:

Aocoute Ischemic Stroke Caused by Internal
Carotid Artery Occlusion: Impact of
Occlusion Tywpe on the Prognosis
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Ischemic Cascade

 Decreased blood flow leads to a
cascade of cellular events.

 Anaerobic metabolism, acidosis, cellular
edema, release of excitotoxic
neurotransmitters, and irreversible cell
death.

* Compensation attempts through
collateral vessels are diminished with
tandem occlusions
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Clinical Presentation

e TIAS * Bruits
* Ischemic Stroke * Cognitive and Higher Order Dysfunction
* Hemispheric Symptoms e Seizures

* Visual Symptoms * Headache




Imaging Tandem Occlusions

e Duplex Ultrasound (DUS)

* Computed Tomography Angiography (CTA)
* Magnetic Resonance Angiography (MRA)

* Digital Subtraction Angiography (DSA)

* Perfusion Imaging

* Transcranial Doppler (TCD)




Intervention Goals

* Rapid restoration of blood flow
e Limitation of infarct size
* Prevention of recurrent ischemic events

* Minimization of procedure-related
complications

* Challenge of deciding the sequence of

intervention (i.e., which lesion to treat
first)




Stroke Therapy Timeline
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Mechanical Thrombectomy

e Stent Retrievers:

* Devices used to engage, capture,
and extract clot.

* Advancing microcatheter beyond
the occlusive thrombus,
deploying the stent-retriever to
integrate clot, then retrieving
device with simultaneous
aspiration at the guiding catheter
or sheath.



Mechanical Thrombectomy

* Aspiration Systems:

e Direct aspiration first
pass technique (ADAPT) .

e Large bore catheter
advanced to the face of
the clot then aspiration is
applied to remove the
clot.



Balloon Guide Catheters (BGC)

* These catheters are used in
conjunction with stent retrievers or
aspiration systems.

* The balloon can be inflated during
thrombectomy to temporarily halt
antegrade blood flow, which can
prevent distal embolization and
improve the rate of successful
reperfusion.




Angioplasty and Stenting for Extracranial
Carotid Stenosis

* Carotid Angioplasty:

* Balloon catheter to dilate the stenosed or occluded segment of the extracranial
internal carotid artery.
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Angioplasty and Stenting for Extracranial

Carotid Stenosis

* Stenting:
» After angioplasty, a stent can be deployed to prevent re-occlusion or re-stenosis.
* Self-expanding stents are typically used.

* Embolic protection devices (like distal protection fllters) durlng stent deployment to
prevent distal embolization.
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Carotid Stenting for Dissections

e Dissections can cause tandem
occlusions and can be treated
with stent placement.

 The stent acts as a scaffold,
@3 supporting the arterial wall and
tacks down the dissection flap,
which can prevent further

luminal narrowing or
thromboembolism.




Bridging Therapy

Door-to-needle
(alteplase)

 Combination of intravenous tissue
plasminogen activator (IV tPA) of
Tenecteplase (TNK) administration
followed by endovascular intervention.

e Start reperfusion with IV tPA or TNK and
then remove the larger, more proximal
clots endovascularly. )

580000 . - NO change in ”

@ @ < - door-to-antibiotic for sepsis

* In the presence of a carotid lesion that D0)¢ & 41:0000 NO changein
. . [ . door-to-puncture for LVO
requires stenting, there's a risk of 006
hemorrhagic complications with IV tPA. | CONCLUSION

.. ] . soroneede  Ease of TNK administration
* Decision to proceed with bridging therapy iy Bk acute stroke treatment

should be individualized. e bl et a, 2021

Tenecteplase Improves Door-to-Needle Time in Real-World Acute Stroke Treatment



Antiplatelet Medication

typically aspirin and clopidogrel (Plavix), ticagrelor (Brelinta), or &

: * In situations where a stent is placed, dual antiplatelet therapy -
prasugrel (Effient)- is initiated to prevent in-stent thrombosis.

* The exact duration varies, but typically, clopidogrel / ticagrelor /
prasugrel might be continued for several weeks to months,
while aspirin is often continued long-term.




Antiplatelet Medication

* Intravenous initiation of antiplatelet effects with medications such
as abciximab (ReoPro), cangrelor (Kengreal), and eptifibatide
(Integrelin) allows for more rapid intraprocedural use of stents.




Dotter Technigue

* Angioplasty or catheter traversal
without stent placement.

e Balloon inflated at the site of stenosis or
occlusion, compressing the plaque and
dilating the vessel.

e Catheter angioplasty with large bore
guide catheter following wire traversal
and subsequent microcatheter,
intermediate catheter, and guide
catheter traversal directly across
stenosis.




Dotter Technigue - Pros

* No foreign body left in
the vessel, reducing
the need for
prolonged antiplatelet
therapy.

* May be safer in
patients with a high
risk of hemorrhage or
those who cannot be
on dual antiplatelet
therapy.




Dotter Technique - Cons

* Higher risk of vessel recoil or re-narrowing
compared to stenting.

* May not be as effective for fibrous or calcified
lesions.

* The risk of dissection or vessel rupture,
though this risk also exists with stenting.




Stent Placement - Pros

* Typically more effective in preventing
vessel recoil and re-narrowing.

* Particularly useful for treating dissections,
as the stent can help 'tack down' the
dissected layers.

e Covered stents can be used to treat
pseudoaneurysms or vessel rupture.
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Stent Placement - Cons

* ‘Requires’ prolonged antiplatelet
therapy to prevent in-stent thrombosis,
which might increase the risk of
hemorrhagic complications.

* Risk of stent migration, in-stent
restenosis, and thrombosis.

* Device-related complications, such as
stent kinking / fracture or vessel injury /
dissection.




BRIEF REPORTS

Lack of Consensus Among Stroke Experts on the Optimal
Management of Patients With Acute Tandem Occlusion

Gregory Jacquin, MD , Alexandre Y. Poppe, MD, CM , Marilyn Labrie, MD, Nicole Daneault,
MD, Yan Deschaintre, MD, Laura C. Gioia, MD, Celine Odier, MD, Jean Raymond, MD, Daniel

Roy, MD, Alain Weill, MD, and Christian Stapf, MD

z

American
Heart
Association.

BACKGROUND AND PURPOSE— In patients with acute siroke caused by tandem occlusion, the
benefit of immediate revascularization (stenting) of the cervical internal carotid artery lesion
during endovascular thrombectomy IS uncertain. We sought 1o determine current practice
patterns and whether consensus existed among physicians with stroke expertise,

METHODS— We distributed an online survey o stroke experls affiliated with the Canadian
Stroke Consortium, the Canadian Interventional Neuro Group, the Society of Vascular and
Inferventional Neurology, and international ESCAPE trial (Endovascular Treatment lor Small
Core and Anterior Clrculation Proximal Occlusion With Emphasts on Minimizing CT to
Recanalization Times) collaborators. Questions were based on clinical scenarios, and multiple
choice responses across a Likeri-type scale were provided. The survey was sant out in
September 2017, After 2 months, data were extracted and then analyzed using descriplive
statishcs,

Stroke

Volume 50, Issue S, May 2019; Pages 1254-1256
https:/fdoi.org/1 0. 11&61/STROKEAHA . 118.023758

RESULTS— Responses from 162 stroke experls were analyzed; most were stroke physicians
(n=65, 40.1%) and neurcinterventionalists (n=74, 45.7%), from Canada (n=85, 58.6%), the
United States (n=42, 25.9%), and other countries (n=25, 15.4%). Over hall (n=96, 59.3%) of
respondents consider acule stenting of the cervical inlernal carotid artery as a treatment
option, whereas 40.7% (n=66) would never use it. Most respondents (n=113, 60.8%) agree
that there exists uncertainty about the opimal acute management of patients with tandem
occlusion. A majority (n=88, 54.3%) of physicians surveyed would include patients in a
randomized trial addressing this question.

CONCLUSIONS— This survey shows high varability in practice about acute management of
tandem occlusion. The existence of community equipoise underscores the importance of a
randomized trial evaluating the benefit of acute internal carotid artery stenting in patients with
tandem occlusion undergoing endovascular thrombectomy.

Koy Words: carobid stenosis » consensus » standard of care » thrombectomy = uncertainty
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Tha most requently reported factors thal would make physcians avosd stenting ncluded
the potential risk of intracranial hemorrhage associated with the use of antiplatelet therapy
(n=110, 67.8%), the possibility of acute stent thrombosis (n=84, 51.8%), and the absence of
evidence in favor of stenting (n=83, 51.2%). On the other hand, 92 (56.8%) respondents
suggest that acute stenting would facilitate intracranial recanalization and help cerebral
hemodynamics, while 81 [(56.2%) agree that stenting would prevent early recurrent ischemic
events.

63.5%).
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Among stenters, intravenous thrombolysis makes 33.3% (32/96) of respondents less
inclined to stent, because of the higher estimated risk of intracranial hemorrhage when
combined with antiplatelet agents required for stent patency. The retrograde approach
(revascularization of the intracranial occlusion followed by carolid stenting) is adopted most
frequently (6396, 65.6%), and dual antiplatelet therapy is the preferred regimen (n=61/36,



NQ No answer
opinion 7%(n=12)
1%(n=2)

Uncertain
22%(n=35)

Yes
48%(n=78)

No
22%(n=35)

Uisinbution of responses 0 the question: "Do you think there sxists aqupose regarding the
optimal acute management of imernal carotid arery lesona for patents wih tandem occhusion
WNcargoing encovascular thrombectomy for acuta stroke 7
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Impact of intravenous thrombolysis and emergent carotid
!tEI'ItiI'IE on I"EPEI‘fI.IIiﬁI'I and clinical outcomes in Fﬂﬂ!ﬂtl with
acute stroke with tandem lesion treated with thrombectomy:

a collaborative pooled analysis

B. Gory @& D. C. Haussen, M, Piotin, H. Steglich-Arnhalm, M, Holtmannspatter, |, Labreuche, M, Kyheng
€. Taschner, 5. Eiden, R. G. Nogueira, P. Papanagiotou, M. Boutchakowva, A, H. Siddigui, B, Lapergue,

éackgmund and purpose

Tandem anterior circulation lesions in the setting of acute ischemic stroke (AlS) are a
complex endovascular situation that has not been specifically addressed in trials. We
determined the predictors of successful reperfusion and good clinical cutcome at 90
days after mechanical thrombectomy (MT) in patients with AlS with tandem lesions in a

pooled collaborative study.,

Methods

This was a retrospective analysis of consecutive patients presenting to 18 comprehensive
stroke centers with AlS due to tandem lesion of the anterior circulation who underwent
MT.
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Impact of intravenous thrombalysis and emergent caratid A total of 395 patients were included. Successful reperfusion (modified thrombaolysis in
sienting on reperfusion and clinlcal sutcomes 0 patients with

acute stroke with tandem lesion treated with thrombectormy:  Cerebral infarction score 2b-3) was achieved in 76.7%. At 90 days, 52.2% achieved a good

8 collaborative peoled ansipsts outcome (madified Rankin Scale score 0-2), 13.8% suffered a parenchymal hematoma

and 13.2% were dead. Lower National Institutes of Health Stroke Scale score [odds ratio
(OR), 1.26; 95% confidence intervals (Cl), 1.07-1.48, P = 0.004], Alberta Stroke Program
Early CT Score =7 (OR, 2.00; 95% CI, 1.07-3.43, P = 0.011), intravenous thrombolysis (OR,
1.47, 95% CI, 1.01-2.12, P = 0.042) and stenting of the extracranial carotid lesion (OR,
1.63; 95% CI, 1.04-2;53, P = 0.030) were independently associated with successful
reperfusion. Lower age (OR, 1.58; 95% Cl, 1.26=1.97, P < 0.001), absence of
hypercholesterolemia (OR, 1.77; 95% CI, 1.10-2.84, P = 0.018), lower National Institutes of
Health Stroke Scale scores (DR, 2.04; 95% Cl, 1.53-2.72, P < 0.001), Alberta 5troke
Program Early CT Score 27 (OR, 2.75; 95% Cl, 1.24-6.10, P = 0.013) and proximal middle
cerebral artery occlusion (OR, 1.5%9; 95% Cl, 1.03=2.44, P = (0.035) independently predicted
a good S90-day outcome,

=]

Conclusions

Intravenous thrombaolysis and emergent stenting of the extracranial carotid lesion were
predictors of a successful reperfusion after MT of patients with AlS with tandem lesion of
the anterior circulation,
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Analysis of TITAN Registry Data

» Successful reperfusion, expressed in terms of modified thrombolysis in cerebral infarction score 2b-3 was
achieved in 79.4%

* 90 days, 53.4% achieved a good outcome, expressed in terms of modified Rankin Scale score 0-2

* Intravenous thrombolysis and emergent carotid artery stenting were predictors of a successful reperfusion,
as independently associated with the latter

* Lower age, absence of hypercholesterolemia, lower NIHSS scores, ASPECT Score > 7 and proximal middle
cerebral artery occlusion independently predicted a good 90-day outcome

* Patients treated with acute antiplatelet medications and stenting have more favorable outcomes than
patients treated with angioplasty alone or those with no acute ICA intervention
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Direct dotterising or angioplasty

of acute stroke due to tandem
atherosclerotic occlusions
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Antegrade or Retrograde?

* Antegrade: Emergently treating the extracranial
carotid lesion before intracranial carotid lesion i

* Dotterising

e Stent placement Ry
S \‘ '{%}- Ensure patency for safe access to the intracranial occlusion =

% = 2
L * Retrograde: Emergently treating the intracranial :

carotid lesion before extracranial carotid lesion
 Stent retriever and/or Aspiration
* Usually involves exchange length wires -
* Improve collateral circulation to the ischemic penumbra al
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Proximal to distal approach in the treatment of tandem occlusions
causing an acute stroke
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CORIGIMAL RESEARTH
INTERYENTIOMAL

Multicentric Experience in Distal-to-Proximal Revascularization
of Tandem Occlusion Stroke Related to Internal Carotid
Artery Dissection
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Table 2: Clinical results
Procedural and Follow-Up Data Values

Timing: onset-to-puncture (mean) (range) [min) 115.8 (142-360)
Table ©: Baseline characteristics of the population Intracranial occlusion topography (Mo ()

__Paseline Characteristics =~ _Values Internal carotid terminus 8 (23.5%]

Age (mean) (range) (yr) 5147 (30-7 24 [70.6%)
sex (Mo (%) M2 2 (5.9%)
Female 12 [35.3%) : :
f-.‘|.l|-'_- :: |I I.Fl'q -;I r"I.I — ¥ =5 . i Eofoak = j =pd
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Antegrade or Retrograde Approach < frontiers Sublahed: 12 Janary 2022
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Need for Prospective Trials

* The optimal technical approach still needs clarification in
prospective studies with meticulous design.

* In AIS due to tandem occlusions, distal vascular
revascularization is favored to be more important than the
proximal lesion treatment.

e Early reperfusion shortens the ischemic duration and could
bring more beneficial for poor leptomeningeal collateral
circulation in the acute phase of stroke, leading to theoretical
better clinical outcomes for patients with TLs.

* For these reasons, to date, the retrograde approach is the one
of choice in many centers; however, must be kept in mind that
in some cases the retrograde approach is not feasible, due to
high-grade stenosis and the anterograde approach seems to be
the only choice.
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Endovascular Acute Stroke Intervention Trial - tha EASI| Trial (EASI)

First single-center randomized care trial trying to randomly allocate patients
with tandem lesions.

In this trial, performed before the MR CLEAN results, patients were randomized
to best medical treatment (BMT) alone versus BMT with endovascular
thrombectomy (EVT), and patients allocated to EVT with tandem lesions
underwent a second randomization, allocating them to acute stent placement

or not.

Randomized allocation was when other trials showed the benefits
of endovascular therapy.
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Ses Contbcls and Locations

Endovascular Acute Stroke Intervention - Tandem OCclusion Trial (EASI-TOC)

Phase Il multicenter prospective, randomized, open-label, blinded endpoint (PROBE) controlled trial with 458
patients enrolled and randomized (1:1) to undergo acute ICA stenting during the thrombectomy procedure
(EITHER BEFORE OR AFTER MECHANICAL THROMBECTOMY AT DISCRETION OF PHYSICIAN)

The trial will seek to determine if in patients undergoing acute intracranial thrombectomy for anterior circulation
stroke with concurrent ipsilateral symptomatic high-grade (270%) atherosclerotic stenosis or occlusion of the
extracranial ICA, endovascular ICA revascularization with stenting is superior to intracranial thrombectomy alone
with regards to functional outcome at 90 days (measured using the Modified Rankin Scale).
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Ses Contacts and Locations

Thrombectomy In TANdem Occlusion (TITAN)

Investigator-initiated, multicenter, prospective, randomized, open-label, blinded-endpoint (PROBE) study, with
432 patients enrolled and randomized after tandem occlusion confirmation on angiogram

Compare the two types of treatment (Intracranial Thrombectomy and Extracranial Carotid Stenting VERSUS
Intracranial Thrombectomy ALONE) in patients with acute ischemic stroke due to anterior circulation tandem
occlusion, especially assessing the safety and efficacy of emergent internal carotid artery stenting associated with
at least one antiplatelet therapy in the acute phase of stroke reperfusion.
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Diagnosis and management of tandem occlusion in acute ischemic stroke
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Advantages of antegrade approach

* Increased distal recanalizabon
« Avoild recurrent distal ocelusion due 1o slow-flow

« Low nisk of dissection

Disadvantages of antegrade approach

* Increased time tor recanalization
* Possible increase infarct volume

* | I1|Fi'.:'.'lr'.-'|l.":'.|. within carotid stent

Advantages of retrograde approach

» Shorter intracranial recanalization time
« Avold snagging of stent-retriever

Disadvantages of retrograde approach

* [istal embolization
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CLINICAL PERSPECTIVE

+ What ks New?
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What Are the Clinical Implications?
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Deferred ICA intervention

Deferred ICA intervention refers to a staged approach, in long
term which carotid recanalization is usually performed a few
days after intracranial EVT and represents an additional
treatment option.

Stroke: Vascular and Interventional Neurology

ORIGINAL RESEARCH

Balloon-Expandable Stenting as a Bridging
Therapy in Patients With Acute Stroke and
Tandem Occlusions
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My Set Up for Tandems

8 French x 80 cm Shuttle Sheath
Zoom 88, 5 French Berenstein, 0.035 Glidewire Advantage

Zoom 71/Red 68, Velocity microcatheter, Aristotle
24 /Aristotle 14/Synchro 14 wire

Ready both a 035 wire compatible balloon (Mustang) or an
microwire compatible monorail balloon (Viatrac) depending
on which wire | can get across & if | can’t Dotter through

Post intracranial thrombectomy, swap out microwire for
exchange length 014 wire (Zoom/Aristotle or Synchro) in
event | need to stent

Above set-up is fluid and may change as needed, such as 8
French sheath with Walrus balloon guide catheter and Red
72 SendlIt instead of 8x80 Shuttle + Zoom 88, etc*




/3 yo, left MCA syndrome
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Dotter Technique
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Dotter Technique
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AlS Carotid Stenting and
Mechanical Thrombectomy




AlS Dotter Technique and
Mechanical Thrombectomy




AlS Dotter Technique and
Mechanical Thrombectomy




AlS Dotter Technique and
Delayed Carotid Stenting




Cervical Carotid Stenosis/Occlusion in AlS:
Acute Carotid Stenting vs Dotter Technique

e Carotid Stent Pros:

e Can be done safely

* Behme Et Al Stroke March 2017 — Nice Point
Counterpoint by Daniel Eehme and Marc Ribo

* Misha et al INR 2015 showed safety in 7 pts
* Immediate recanalization of ICA
* Limited evidence Level lIb (Weak recommendation)
* MCA thrombosis was caused by carotid stenosis

* No definite increased hemorrhage with dual
antiplatelets without iv tPA

e Easier to pass guided catheter into carotid stent
* Increased perfusion of MCA




Cervical Carotid Stenosis/Occlusion in AlS:
Acute Carotid Stenting vs Dotter Technique

e Dotter Technique Pros:

e Carotid Stenting requires dual
antiplatelets — theoretical increased
bleeding risk

* Dotter can be performed safely

* Woodward et al J Neuroint Surg 2016 —
7 pts

* LietalIntervt Neurol 2016
e Faster than carotid stenting

* May not need to open carotid
stenosis if collaterals




Surgical Options

e Carotid Endarterectomy (CEA):

* Surgical removal of atherosclerotic plaque.
* Best suited for extracranial lesions.

* Bypass Surgery:

* In certain cases, bypassing occluded segment
might be considered.




Timing and Decision Making |

* Importance of timely intervention
* Balancing risks and benefits

* Considering patient factors:
* Age, health status, other comorbidities

* Concurrent medical therapy
* Antiplatelets, anticoagulants, statins

o -ty
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Prognosis and Follow-Up

* Importance of
follow-up imaging

* Risk of re-stenosis or

re-occlusion | , h% "’"w':y ﬁI prar r"'T'Mr: --,,... mei e
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Summary

* Significance of carotid tandem lesions
* Importance of prompt and effective intervention

* Antegrade vs Retrograde
* Trend towards retrograde, though large scale
prospective data needed
e Extracranial or Intracranial Lesion Management
e Stent Placement
e Wire traversal and mechanical thrombectomy
* Varying degrees of Dotter

* Combined role of endovascular and surgical
approaches

- SRIHARI.SUNDARARAJAN@UNIVRAD.COM

X @RADIOLOSRI

-
ln www.linkedin.com/in/sri-hari-sundararajan-747970205
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