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Application of hydro-dissection technique in percutaneous thermal ablation of neck nodular lesions

ZHANG Jian-quan® , SHENG Jian-guo, DIAO Zong-ping, ZHAO Lu-lu, ZHANG Hang
Department of Medical Ultrasound, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China

[Abstract] Objective To introduce the hydro-dissection technique and its application in ultrasound-guided percutaneous
thermal ablation therapy of neck nodular lesions. Methods A total of 1 126 patients suffering from neck nodular diseases
received percutaneous thermal therapy using radiofrequency ablation or microwave ablation from May 2005 to April 2013, As a
part of the treatment procedure, ultrasound-guided injection of separating liquid was performed into between the target nodules
and surrounding structures to form a separating zone prior to ablation. The roles of hydro-dissection technique in improving the
safety of puncture route, reducing the thermal injury to normal tissues, and enhancing the curative effects of ablation were
analyzed. Results Hydro-dissection technique was successfully performed in as many as fourteen parts related to the thyroids,
parathyroids, submandibular glands and lymph nodes. The key points and ultrasonic characteristics of this maneuver were well
established and understood. Compared with those not receiving the technique, those receiving the technique had significantly
reduced heat damage to lesion-adjacent structures (0. 7% vs 15%, P<C0.01) and decreased incomplete ablation rate of the first
try (0.29% vs 7.4% ., P<C0.01). Conclusion Hydro-dissection technique under ultrasound-guidance is easy to perform, has
good repeatability and reliable effect; it may serve as a safe and effective supplementary measure for thermal ablation of various
neck nodular lesions.
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Fig 1 Hydro-dissection of anterior space (A) with posterior space (B) of the thyroid

Al: Atlas of muscles anterior to thyroid (1; Sternocleidomastoid; 2: Sternohyoid; 3: Digastric; 4: Omohyoid); A2: Trans-
verse section of thyroid isthmus (1 Sternocleidomastoid; 2; Sternohyoid; 3: Right common carotid artery) ; A3;: The space be-
tween thyroid and anterior muscles and the lateral common carotid artery was markedly broadened by hydro-dissection (1; Ster-
nocleidomastoid; 2: Sternohyoid; 3: Right common carotid artery; 4: Needle) ; Bl: Transverse section of a thyroid nodule (1
Esophagus; 2: Thyroid nodule; 3: Latent space between the nodule and esophagus); B2: The broadened interspace filled with
liquid (1: Esophagus; 2: Thyroid nodule) ; B3: Transverse section of another thyroid nodule (1: Latent space between the pos-
terior thyroid capsule and the area where recurrent laryngeal nerve courses passing; 2: Left common carotid artery); B4: The
broadened interspace separates the thyroid nodule and the recurrent laryngeal nerve-coursing area as well as the common carotid

artery (2). TN: Thyroid nodule; TR: Trachea; * ; Liquid-filling zone
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Fig 2 Hydro-dissection of space lateral (A) and space medial (B) to the thyroid
Al. Transverse section of thyroid isthmus (1. Right common carotid artery; 2: Space between thyroid and common carotid ar-
tery; 3: Isthmus); A2. Lateral shift occurred to common carotid artery and medial shift occurred to thyroid, causing the inter-
spaces markedly broadened (1: Right common carotid artery) ; Bl: Figure of suspending ligament of thyroid (left lateral poste-
rior view) (1 Left thyroid lobe; 2 Left common carotid artery; 3: Thyroid suspending ligament; 4: Esophagus; 5: Trachea) ;
B2: Ultrasonogram at the transverse section of thyroid suspending ligament. Liquid was injected into the medial interspace (3)
but liquid-filling zone ( * ) was formed in the lateral interspace other than the medial interspace (2: Left common carotid arter-

y). TN: Thyroid nodule; TR: Trachea
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Fig 3 Hydro-dissection of space peripheral to parathyroid

A Transverse section of PN (1. Interspace posterior to PN); B: Liquid was injected into the interspace posterior to PN and
liquid-filling zone was formed ( ¥ ); C; Fine needle was adjusted to inject liquid into the interspace anterior to the PN (1; Nar-

rowed postierior liquid-filling zone; 2. Formation of anterior liquid-filling zone). T Left thyroid lobe; PN. Parathyroid nodule
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Fig 4 Hydro-dissection of space peripheral to sub-mandibular gland

A: Longitudinal section of right sub-mandibular gland (1: Nodule in the mandibular; 2. Latent interspace of the nodule and
subcutaneous layers) ; B: Liquid-filling zone ( % ) separated the nodule (1) and the subcutaneous layers; C: Liquid-filling zone

keep the heat power (hyperechogenic area) within the nodule (1) away from the sub-cutaneous layers
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Fig 5 Hydro-dissection of thyroid cancer metastatic lymph node from common carotid artery (A) and internal jugular vein(B)

Al (before dissection), A2 (after dissection): Transverse section of left common carotid artery (1: Thyroid cancer metastatic
lymph node; 2: Left common carotid artery; 3: Latent interspace between common carotid artery and lymph node) ; Bl: Trans-
verse section of right internal jugular vein under contrast-enhancement (1: Metastatic lymph node from papillary thyroid cancer;
2: Natural internal jugular vein; 3; Common carotid artery; * : Latent interspace between the jugular vein and lymph node) ;
B2: In the procedure of hydro-dissection (1; Lymph node; 2: Compressed jugular vein; 3: Common carotid artery; * : Liquid-
filling zone) ; B3: RF electrode was introduced into the metastatic lymph node (1: Thyroid cancer metastatic lymph node; 2.
Compressed jugular vein; 3: Latent interspace between common carotid artery and lymph node); B4: RF ablation was started

and the liquid-filling zone kept heat power (1, hyper-echogenic area) away from the jugular vein (2) and carotid artery (3)
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Fig 6 Hydro-dissection of breast cancer metastatic lymph node from subclavian vein (A) and axillary vein(B)

Al: Natural status of subclavian vein (1. Metastatic lymph node {rom breast cancer; 2: Longitudinal section of subclavian

vein) ; A2: Hydro-dissection completed (1. Metastatic lymph node; 2: Severely compressed subclavian vein; * . Liquid-filling

zone); A3: Microwave ablation needle was introduced into the lymph node (1: Metastatic lymph node; 3: Needle tip); A4.

Microwave ablation was started and the lymph node was heated entirely as the hyper-echoes indicated (1) ; Bl: Natural status of

axillary vein (1; Axillary vein; 2: Metastatic lymph node from breast cancer; 3: Interspace between the vein and lymph node) ;

B2. Hydro-dissection completed (1: Axillary vein; 2. Metastatic lymph node; * . Liquid-filling zone) ; B3: Microwave ablation

was started and the lymph node was heated entirely as the hyper-echoes indicated (2)
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Tab 1 Hydro-dissection in reducing complications associated with neck thermal ablation procedures

Ablation site Conduction of hydro-dissection

Patients number n

Voice change n (%)  Tracheal fistula n (%)  Ptosis n (%)

Thyroid Before 20
After 996
Parathyroid Before 0
After 118
VI regional LN Before 0
After 10
Submandibular Before 0
After 2

2(10.0) 0€0.0) 1¢5.0)
3(0.3)* 1¢0. P 0¢0.0)¢
2(1?6) 0 ((;O) 0 ((;.O)
2(2;).0) 0 ((;O) 0 ((;.O)
0 ((;. 0) 0 ((;‘ 0) 0 ((;. 0

*: Reduction of voice change, y*=20.46, P=0.001; " Appearance of tracheal fistula, 3> =0.2, P=0.887; °: Reduction of

ptosis, y*=11.26, P=0.02. LN: Lymph node
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