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Image-fusion-based surgical navigation in sclerotherapy for low-flow vascular malformations in the
risky regions of head and neck
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[Abstract] Objective:To evaluate the feasibility and safety of image-guided surgical navigation, a real-time stereotactic guidance technique, in
sclerotherapy of low-flow vascular malformations in the risky regions of head and neck. Methods-The patients with low-flow vascular malformations in
the heads or necks who underwent surgical navigation-assisted sclerotherapy in the Department of Plastic and Reconstructive Surgery, Shanghai Ninth
People’s Hospital, Shanghai Jiao Tong University School of Medicine were retrospectively included. The preoperative CT images and magnetic resonance
images were fused to design the puncture trajectory. During the operation, the navigation system was used to puncture according to the designed path, and
the results were verified by digital subtraction angiography. The technical success rate of intralesional needle placement and postoperative complications
were analyzed. Results* A total of 19 procedures for 30 lesions performed on 10 patients with low-flow vascular malformations (6 cases with intraorbital
lesions, and 4 cases with pharyngeal lesions) were included. The average age of initial procedure was 20.9 years. The technical success rate was 80.0%
(24/30). No other complications were observed except a case of pneumonia caused by sclerosing agent-induced glottic ulcer after one procedure.
Conclusion * Image-guided surgical navigation is a feasible and safe auxiliary technique for the lesions in the risky regions of head and neck.
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Note: Before the first procedure of patient No.7, the venous malformation that diffused from the left pharynx to the superficial sternocleidomastoid muscle, the left internal

jugular vein and the common carotid artery and its main branches could be segmented on the navigation system software. A. Alignment and reconstruction based on CT. B.

Images fusion of CT and MR. C. Segmentation of the lesions and adjacent structures. D. Trajectory planning.
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Fig 1 Preoperative planning with the software of surgical navigation system

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

Vol.41 No.5 May 2021



JR

o

TG RA T, Rkl RILAR T 454 (Can i 28/HR
BRI K ) ARG 0 bk 20 RS, B R AR
WERRE N FERIEE (&K, ZKO8E0E) . XL
Bl 2 % A2 0] 5 Fir S DICOM 45 54450800 — i S A S
REVMEAR S,

1.3 ARpEci S5 SR T 5

FRAIRIT YTE 85 A B RRIE T AT, WA A2 1Y AR
e A TS AG AT B 0 A ) 407 5 g e i R
Mk TR . BB E T — AN A 3N ATHE BR FOGER IC
CEPSTER) BB AR Sk fi o 3 238 ok &l 2k 1) — AN /T 1
AR R R b SUER B S 064 AT LG i S
RGN FRAR AR AR, e 2638 3 2 Do 30 5 R B S A Y
B WS BRT B R (T

TEFAR TR G A 2 R B A H 1 L [F] 2 5% Ak A
RN, SR R 25 R R 2 TR 28 A A T S B R R
M@, g (17.8G/7 em 57 18G/15 cm, 3 [H
COOK Medical) Fl122G 3% 38 3k J £ . AR & A wF Al W0
BRGSO 2 R B AR, g R
PR R N E I T e N = R D U 222 | R N e A
i (El2).

1.4 DSA &5 00\ HETEREAE 77

TEBE 28 BB R B A WM B, LM R kR 2 5, Bt e
P (321 GE Healthcare) 7F DSA%HBI FiEASRAL, &
715t O O ) Sy RS, BB R A S HETE
AR . AR G TR OB HERER . B2
FEE IR X e i A . RE R B K R
4mL 1 1% B L REEEF® (78 Kreussler A /] ) 545
AR AR L BNR A, FE 24 S mL SRS A =0 2 A
REMEF AR, M TFAEHEHRLZ RESRTTKS
W e kb, AT A B ER K W R T K & R R R
(15000 TU, #NEHIZ5AFRAF ) FCERHEE N 1.5 mg/mL
IV
F1 HEWRG—RAR
Tab 1 General information of the subjects

Patient Age/
Sex

F SEF PR A 1R AR S Sk B IR I W B Ly s | 697

4]

~
n
%
@

Tracked needle

Mini tripod skull
reference base

Note: Patient No.8 has undergone multiple sclerotherapies, laser, orthodontic and
orthognathic treatments. In the intraoperative scene of the first navigation-assisted
sclerotherapy, the tip of access needle was guided by navigation system and
successfully reached the posterior wall of right oropharynx without direct vision.
A. The real-time screenshot of the surgical navigation system. B. The operator held
a tracked needle attached to a mini tripod with 3 fiducial spheres to accomplish
intralesional placement of the needle.
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Fig 2 Navigation-guided needle puncture during sclerotherapy
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Site Diagnosis Previous treatment Local symptom
No. year

1 Female 47  Left orbit VM Percutaneous sclerotherapy

2 Female 3 Left orbit LM Percutaneous sclerotherapy Argamblyopia caused
3 Female 19 Left orbit VM Percutaneous sclerotherapy and laser by blepharoptosis and
4 Male 6  Right orbit LM Percutaneous sclerotherapy swelling

5 Female 8  Left orbit LM Percutaneous sclerotherapy

6 Male 16 Bilateral orbit VM Percutaneous sclerotherapy Swelling
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Patient
No.
7 Male
8 Male
9 Male
10 Male
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Age/ . . .
Site Diagnosis
year
27  Left face and neck VM
29  Right face and neck VM
33 Bilateral face and neck VM
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Bilateral face and neck VM
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Previous treatment

Percutaneous sclerotherapy and laser

Percutaneous sclerotherapy, laser, and orthodontic orthognathic treatment

Laryngoscope-guided sclerotherapy, resection of phlebolith, and percutaneous

sclerotherapy

Percutaneous sclerotherapy
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Continued Tab

Local symptom

Dyspnoea (before
tracheotomy )
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Tab 2 Puncture outcomes and details of navigation-assisted procedures

Patient No.

1st procedure

2nd procedure

3rd procedure

4th procedure

1st procedure

2nd procedure

3rd procedure

1st procedure

Region

Left retrobulbar

Left retrobulbar

Left nasal intraorbital

Left inferior intraorbital

Right superior nasal intraorbital
Right inferior temporal intraorbital
Left superior nasal intraorbital
Right nasal intraorbital

Left retrobulbar

Left nasopharynx

Lingual radix

Left lingual radix

Left nasopharynx

Left nasopharynx

Posterior wall of left oropharynx
Left nasopharynx

Posterior wall of left oropharynx

Approach

Percutaneously
Percutaneously
Percutaneously
Percutaneously
Percutaneously
Percutaneously
Percutaneously
Percutaneously

Percutancously

Transorally
Transorally
Transorally
Transorally

Transorally

Percutaneously through mouth floor

Transorally

Percutaneously through mouth floor

Posterior wall of right nasopharynx and oropharynx Transorally

Right lingual radix

Transorally

Posterior wall of right nasopharynx and oropharynx Transorally

Right lingual radix

Left supraglottic

Right nasopharynx

Percutaneously through mouth floor

Transorally

Transorally
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Result of
puncture

Success
Success
Success
Success
Success
Success
Failure
Success

Success

Success
Success
Success
Failure
Failure
Success
Success

Failure

Success
Success
Success

Success

Success

Failure

Sclerosant

BPF

BPF

B

B

No delivery
BPF

BPF

No delivery®”

BPF
BPF
No delivery
No delivery
BPF
BPF

No delivery

BPF
BPF
A & BPF
BPF

BPF

No delivery

BRIV ) R 27 ) A ) e 2 AR A S A HfE A A
A (E3).

Complication Follow-up/
month

None 16
None 9
None 3
None

None 4
None

None 6
None 4
None

None 2.5
None

None 7.5
None

None 3
None

None 5
None

None 3.5
None 8.5
None

None 8
None 4
None
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Continued Tab
X . Result of L Follow-up/
Patient No. Region Approach Sclerosant Complication
puncture month
. Pneumonia caused
Glottis Percutaneously Success A .
by glottic ulcer
2nd procedure Left laryngopharynx Percutaneously through mouth floor Success BPF None 1.5
Right nasopharynx Transorally Failure No delivery None
3rd procedure Left supraglottic Percutaneously through mouth floor Success BPF None 11
10
1st procedure Right nasopharynx Transorally Success BPF None 6
2nd procedure Right oropharynx Transorally Success A & BPF None 5
3rd procedure Pre-epiglottic space Percutaneously through mouth floor Success BPF None 3

Note: “Intralesional needle placement was confirmed to be technically successful by DSA while the drainage vein was considered unsuitable for sclerotherapy.

BPF—bleomycin polidocanol foam; A—absolute ethanol; B—bleomycin.

Note: A. The intraorbital lesion of patient No.1. B. A thick and fast drainage vein
was detected, which resulted in no effect of sclerotherapy on patient No.3. C. The
intralesional needle placement within the left nasopharyngeal lesion in the first
procedure of patient No.7 was confirmed but considered unsuitable for treatment
due to its thick drainage veins. D. The lesions of posterior wall of right
nasopharynx and oropharynx were found connected to those of right lingual radix
in the second procedure of patient No.8 when the needle was punctured through the
whole tongue.
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Fig 3 Intraoperative DSA images
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