Cardiovasc Intervent Radiol (2021) 44:1651-1656
https://doi.org/10.1007/s00270-021-02838-w

C RSE ®

Check for
updates

TECHNICAL NOTE NON-VASCULAR INTERVENTIONS

Hydrodissection: A Novel Approach for Safe Core Needle Biopsy
of Small High-Risk Subcapsular Thyroid Nodules

Hojat Ebrahiminik' - Hossein Chegeni” - Javad Jalili* - Rambod Salouti” «
Hadi Rokni* - Afshin Mohammadi® - Ali Mosaddegh Khah® -

Seyed Mohammad Tavangar’ + Zahra Ebrahiminik®

Received: 26 October 2020/ Accepted: 31 March 2021 /Published online: 10 May 2021
© Springer Science+Business Media, LLC, part of Springer Nature and the Cardiovascular and Interventional Radiological Society of Europe

(CIRSE) 2021

Abstract

Purpose To evaluate the safety and effectiveness of core
needle biopsy (CNB) under the assistance of hydrodissec-
tion (HDS).

Materials and Methods Of 2325 patients requiring biopsy
of thyroid lesions, 21 high-risk patients with subcapsular
nodules smaller than 10 mm were recruited into this study.
All patients underwent HDS with 0.9% saline solution
followed by ultrasound (US)-guided CNB with an
18-gauge semi-automated biopsy needle. The separation
success rate (SSR) of the HDS, technical success rate
(TSR) of CNB, histopathologic success rate (HSR), and
complications were assessed.
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Results Both the SSR of HDS and TSR of CNB were
100% (21/21). The HSR of the thyroid nodules was 85.7%
(18/21). No major complications were recorded.
Conclusion HDS before CNB can successfully lead to safe
biopsy of small subcapsular thyroid nodules.

Level of Evidence Level 4, Case Series
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Introduction

Core needle biopsy (CNB) was developed to improve the
accuracy of thyroid nodule screening [1-3] and minimize
the need for fine-needle aspiration (FNA) repetition and
unnecessary surgeries. Most guidelines recommend biopsy
of nodules larger than 10 mm [4-7], while the American
Thyroid Association recommends FNA for nodules larger
than 5 mm in high-risk patients with suspicious ultrasound
(US) features [6]. Eun Ha reports that some operators
oppose performing CNB due to the perceived risk of
hemorrhage [8]. Several studies have shown that CNB is
safe [9, 10], However, it is still a matter of concern for
small nodules located deep and in close proximity to the
thyroid capsule and important neck tissues. Therefore, it is
essential to explore a method to safely and effectively
complete CNB with the fewest complications. Hydrodis-
section (HDS) is used for separating the target lesion from
adjacent structures during the ablation of thyroid benign
nodules and cervical recurrence of papillary thyroid cancer
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to minimize injury to these structures and assist safe
ablation of target lesions [11, 12].

The aim of this study was to evaluate the safety and
effectiveness of CNB under the assistance of HDS.

Methods and Materials
Patients

From June 2019 to September 2020, 2325 patients were
referred to the Tirad Imaging Institute for thyroid nodule
biopsy. Of these, 82% underwent FNA and 18% required
CNB.

In all, 21 cases (5%) in the CNB group were confirmed
to have nodules in critical locations and met the criteria to
be enrolled in the present study (protocol approved by the
Ethical Committee of the AJA University of Medical Sci-
ences protocol number; 9385). The inclusion criteria were
as follows: thyroid nodules under 10 mm, TIRADS IV/V
US feature [13], previous non-diagnostic FNA and/or his-
tory of neck irradiation, and/or a family history of thyroid
malignancies. Written informed consent was obtained from
all patients prior to participating in this study.

Technique of Biopsy

Before biopsy, the thyroid gland was evaluated by the US
system (SuperSonic Imagine, Ultimate) using a 7-13 MHz
linear probe (L10-2, L18-5). Patients were positioned
supine with a hyperextended neck. After skin disinfection,
local anesthesia was administered using 1-2 cc of lido-
caine 1%. 0.9% saline solution was injected using a 19-G
spinal needle (under US guidance) between the thyroid
capsule and surrounding tissues to make a minimum
physical distance of 10 mm (Figs. 1, 2, 3). Immediately
after HDS, a 13 cm 18-G semi-automated biopsy core
needle was inserted into the nodule under US guide in a
freehand fashion with a trans-isthmic approach (lateral
approach for posterior nodules; Fig. 4). Once the needle tip
passed 5 mm through the nodule, the stylet and the cutting
cannula were fired, respectively, and a tissue core was
obtained. The needle was then removed and the tissue core
sample fixed by buffered formalin at 10%. After biopsy,
patients compressed the site of the biopsy for 20 to 30 min.
Patients underwent US re-evaluation at 30 min, 1 h, and
7 days after CNB. The procedure was performed in the
outpatient surgery of the Tirad Imaging Institute in Tehran,
Iran, by an interventional radiologist with 8 years of
experience.
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Fig. 1 Schematic illustration of Hydrodissection and core needle
biopsy. A The close proximity of subcapsular nodule to carotid artery
and jugular vein. B 0.9% saline injection by 19-G spinal needle for
Hydrodissection. C Safe core needle biopsy of subcapsular nodule
while the tip of 18-G needle inserted 5 mm outside the thyroid
capsule without surrounding tissues injury

Success Assessment

The separation success rate (SSR) of the HDS, technical
success rate (TSR) of CNB, and histopathologic success
rate (HSR) were measured post procedure [14]. Separation
success of HDS was defined as sufficient separation area
created by 0.9% saline between the thyroid capsule and the
critical surrounding tissue to reach a minimum safe margin
of 10 mm. Technical success of CNB was defined as the
presence of an adequate amount of specimen (at least
10 mm) observed on gross examination. Histopathologic
success was defined as histopathologic diagnosis according
to tissue specimens after CNB. Complications were clas-
sified based on Mauri [15].

Statistical Analysis
Results were analyzed using SPSS version 22.0. Values for

quantitative variables are presented as mean =+ standard
deviation.
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Fig. 2 CNB procedure of a lateral nodule. A A 5.5 mm subcapsular nodule. B hydrodissection. C Core needle biopsy with 18 G needle Note that

the echogenicity of Hydrodissection area increases with time
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Fig. 3 CNB procedure of an anterolateral nodule. A A 7.8 mm
nodule. B The 19 G spinal needle inserted for HDS. C The 18 G
biopsy needle advanced into the nodule for biopsy. D US re-
evaluation 30 min after the procedure, note that the HDS area

Results

The patient population consisted of 8§ men and 13 women.
The mean age was 42.5 years and the age range was
21-63 years (Table 1).

All target thyroid nodules were successfully hydrodis-
sected from adjacent neck tissues. The SSR was 100% (21/
21). The mean volume of injected 0.9% saline solution was

disappeared and the normal saline was absorbed. Also no complica-
tion is illustrated (CNB: core needle biopsy, HDS: Hydrodissection,
T5: TIRADS V, TR: Trachea, RTCA: Right Common Carotid Artery)

25.9 £ 6.0 mL. An additional amount of normal saline (up
to 50 mm) was injected in four patients (19%) because of
the posterior location of the nodules.

CNBs were performed at the safe margin of 10 to
21 mm and TSR of 100% (21/21) was achieved. Sampling
tissue length ranged from 8 to 20 mm. The pathologic
diagnosis results are shown in Table 1.
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Fig. 4 CNB procedure of a posterior nodule. A A 5.4 mm thyroid
nodule located in proximity to the esophagus (dotted circle).
B Hydrodissection (arrow pointing to the 19 G needle). C Core
needle biopsy (arrow pointing to the 18 G needle). D 30 min after the

No major complications (grades C or D) [15] were
recorded. A minor complication (grade B) was observed in
one patient as a mild hematoma peripheral to the thyroid
capsule after biopsy, which was managed by topical
compression and completely disappeared after 7 days. The
US re-evaluation at day 7 after biopsy was normal in all 21
cases.

Discussion

Although most studies of CNB in thyroid nodules are
focused on nodules larger than 10 mm [5, 6, 16], the
importance and cruciality of small subcapsular nodules
must not be neglected due to the following reasons. First, a
significant number of these small nodules are malignant.
As reported by Negro, in assessment of 859 thyroid nod-
ules, one-third of nodules diagnosed as high-risk were
smaller than 10 mm [17]. Surveillance, Epidemiology, and
End Results (SEER) also released information that 39% of
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procedure which represents normal features with no complications
(T5: TIRADS V, TR: Trachea, LT CCA: Left Common Carotid
Artery, ESO: esophagus)

papillary thyroid cancers diagnosed in the United States in
2008-2009 were under 10 mm [18].

Second, the biopsy procedure of small subcapsular
nodules inherently carries a risk for potentially serious
complications. There are several critical structures within
the neck: the Common carotid arteries, the internal jugular
veins, and the vagus nerve are located lateral to the thyroid
lobes, and the trachea is behind the thyroid isthmus. Fur-
thermore, the esophagus is adjacent to the posterior medial
part of the left lobe [19]. During the biopsy, the slightest
technical mistakes can lead to serious complications such
as massive bleeding, nerve injuries and occasionally even
esophageal perforation.

The complication rate of thyroid nodule biopsy has been
reported to be from 1.9% to 4.1% in different studies
[20, 21]. Eun Ha reported that among 6169 CNBs, 53
complications were observed, including 0.06% major and
0.79% minor complications [8], which was higher than the
complication rate of the present study (0% major compli-
cations). The average size of thyroid nodules in those
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Table 1 Descriptive data of the study samples

Variables Data
No. of Patients 21
Age (mean + SD) 42.5 + 8.9
Gender (male/female) 8/13
US features

TIRADS IV 6
TIRADS V 15
Nodule Size (mm) 8.1 £23
Location

Lateral 12
Medial 5
Posterior

Pathology results

PTC 12
Chronic lymphocitic thyroiditis 2
(Hashimoto)

Benign Follicular nodule

Atypia of undetermined significance 3
(AUS)

Complications

Major 0
Minor 1

studies was 17 mm, almost twice larger than the average
size of the nodules in the current study (8.2 mm).

We have proposed HDS before the CNB of nodules
smaller than 10 mm in critical locations to make a safe
physical distance between the thyroid capsule and adjacent
structures. Zhigang Cheng proposed a similar suggestion
for the biopsy of small lymph node metastases adjacent to
large cervical vessels in 2019 [14].

Conclusion

To prevent damage to the perithyroidal critical structures,
HDS can be used effectively and safely when CNB is
needed for small subcapsular nodules.
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