R I R 2 2B A%k 2024 49 A 4529455 91 Chin J Clin Neurosurg, September 2024, Vol. 29, No. 9 -513-

- EHRILIR.

IS A L AL ) il 44 S AR BB I A8 sk Hh i
A

Ly WRE B Y% BBE F A A A KRB £F% LA

(AZ] TORE, S 10 48 72 sl (R w2 A4 L, Sl Ho e B It sk , 7 it sk S
AR AT B AT Y BELIAIT M O A HR I, SRS AT TR o IR I I AR B BRARA A Bk 1 I PR I
BEHMEHT, AR LA A b Al o 25 A 2 it A S e ) AR A o A A R KT R L, R
RGP S b D ILAE AN BB IRLAE S ab s BELT i B, FeA 128 B 2 UL Sk , 7E AR AL L 6 5F
B 2F NUREBRAE A8 18 72 LT sl bk, PS50 SE A8 PR LASE BT I , o) AR L Ah bk i s, B
N IMAE N AT o A SCEESE ™ A PN Lk " 7E B A A v i I 28, DAARIG R 2%

(SR8m0 5 5 P b iy s 1 PR ]

[XEHS] 1009-153X(2024)09-0513-05  [ZmktzHm] C (FEEHHRRSES] R743; R 815.2
Nomenclature and innovative applications of intravascular tourniquets in the treatment of vascular injuries resulting from
combat or trauma
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[Abstract] During surgery, to minimize bleeding from vascular lesions or those with abundant blood supply, the upstream feeding
artery of the lesion is dissected initially. Subsequently, blood flow is blocked and bleeding is controlled by applying a rubber band or soft
cloth band outside the feeding artery before commencing the operation. This rubber or soft cloth band utilized for controlling blood flow is
termed a tourniquet. Since it is employed outside the blood vessel, it can be designated as an "extravascular tourniquet". When the
vascular lesion or tumor lesion with rich blood supply is situated deeply or in proximity to the base of the skull or major blood vessels of
the trunk, and the upstream blood vessel of the lesion cannot be dissected during the operation, rendering the "extravascular tourniquet"
inapplicable for blocking blood flow, we perform a percutaneous puncture of the femoral artery and send a 5F or 2F double—lumen
balloon catheter to the upstream artery of the lesion under TV surveillance. Then, the balloon is filled with contrast agent to completely
obstruct the blood flow, which can substitute the "extravascular tourniquet" and is referred to as an "intravascular tourniquet". This
paper summarizes the application experience of the "intravascular tourniquet" in the treatment of vascular injuries resulting from combat
or trauma for clinical reference.
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Figure 1 Intravascular tourniquet-— assisted surgery (hy-
brid surgery) for the vascular complications of Marfan syn-
drome——a giant pseudoaneurysm of the right axillary ar-

tery

A: Preoperative DSA, T indicates the pseudoaneurysm. B: Video of pre-
operative DSA. C: Intraoperative X-ray fluoroscopy, 1 indicates the
balloon catheter blocking the blood flow. D: Postoperative DSA, the red
T indicates the transplanted nylon vessel, with good reconstructed
blood flow. E: 5—year DSA follow—up shows that the nylon vessel is oc-
cluded, collateral circulation is formed, and there is no ischemia in the
right upper limb. F: 5—year postoperative follow—up shows that the func-
tions are normal in the right upper limb except for the hand presenting a

mild claw hand.
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Figure 2 Intravascular tourniquet used in extracranial
vessels
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Figure 3 Intravascular tourniquet used in intracranial
vessels: Scepter dual-lumen balloon microcatheter for in-
tracranial vessels
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Figure 4 Pre— and post— operative images of a patient
with multiple arteriovenous fistulas of the left vagus sub-
clavian artery with spontaneous subarachnoid hemor-
rhage as the initial symptom undergoing endovascular
treatment

A: Preoperative head CT shows subarachnoid hemorrhage and ventric-
ular hemorrhage. B: Preoperative MRI sagittal image shows worm—eat-
en-like vascular flow void shadows in the cervical 2-3 segment of the
spinal canal. C: Preoperative DSA shows an abnormal vagus vessel
arising from the descending aorta. D: Schematic diagram of the posi-
tional relationship between the vagus vessel and the aortic arch (T in-
dicates the vagus artery). E=F: Postoperative CTA images. G: Preoper-

ative DSA dynamic image. H: Postoperative DSA dynamic image.
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Figure 5 Intravascular tourniquet—assisted open surgery (hybrid surgery) for a large pseudoaneurysm of the left vertebral

artery with fistula

A-B: Preoperative axial and lateral images of the right vertebral artery angiography, the red T indicates the right vertebral artery and the distal end of
the fistula of the left vertebral artery, the green T indicates the pseudoaneurysm, and the blue T indicates the drainage vein. C—D: Preoperative axial
and lateral images of the left vertebral artery angiography, showing a very thin left vertebral artery. E=F: Physical examination reveals a bulging pseudo-
aneurysm at the left occipital posterior, the black T indicates the bulging pseudoaneurysm at the left occipital posterior. G—H: Physical examination re-
veals the rupture of the pseudoaneurysm, the black T indicates the bulging pseudoaneurysm at the left occipital posterior and the rupture. I-J: Postop-
erative axial and lateral images of X—ray examination, the yellow T indicates the spring coil and Grubra glue. K: Intraoperative observation of the resid-
ual cavity of the pseudoaneurysm, the black T indicates the cavity of the pseudoaneurysm and the cleared pseudoaneurysm wall and hematoma. L: The
hematoma and pseudoaneurysm wall cleared during the operation. M=N: Postoperative axial and lateral images of the right vertebral artery angiography

show the disappearance of the fistula and pseudoaneurysm, and the occlusion of the left vertebral artery.
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Figure 6 Intravascular tourniquet—assisted open surgery
(hybrid surgery) for the rupture of the pseudoaneurysm
caused by a bullet fragment injury in the left common ca-
rotid artery resulting in the formation of a second pseudo-
aneurysm

A: Physical examination reveals anterior cervical protuberance. B: Pre-
operative DSA, the red T indicates the first pseudoaneurysm, and the
yellow T indicates the second pseudoaneurysm. C: Intraoperative fluo-
roscopy, the yellow 1 indicates the insertion of the intravascular tour-
niquet (balloon catheter) in the common carotid artery to block the
blood flow. D: After using the extravascular tourniquet to control the
blood flow at the proximal and distal ends of the pseudoaneurysm, the
pseudoaneurysm was resected. E: Intraoperative reconstruction of
blood flow using an artificial nylon vessel, the green 1 indicates the

artificial nylon vessel.
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Figure 7 Intravascular tourniquet— assisted open surgery
(hybrid surgery) for a patient with left axillary artery arte-
riovenous fistula
A: Physical examination finds a bulging and pulsatile mass in the left ax-
illa. B: Preoperative DSA, the red T indicates arteriovenous fistula. C:
Preoperative DSA dynamic image. D: Intraoperative fluoroscopy, the yel-
low T indicates the placement of the intravascular tourniquet in the ar-
teriovenous fistula of the axillary artery. E: After surgical resection of
the arteriovenous fistula, artificial nylon vessels are used for blood flow

reconstruction, and the green 1 indicates the artificial nylon vessel.
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