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Application of ultrasound-guided wire 
placement in head and neck cancer 
biopsy: where are we now?

  SPECIAL REPORT

Background
Ultrasound-guided wire localization (USGWL), 
or ultrasound-guided needle localization, is a well-
established technique in the management of breast 
pathology [1]. Its use in the management of impal-
pable head and neck lesions has been described 
more recently with benefits of accurate operative 
localization, reduced operating time and reduced 
tissue damage being cited [2–4]. Localization of 
impalpable lesions in a region of such complex 
anatomy is attractive, especially if lesions are tiny 
metastatic deposits. USGWL can be particularly 
useful in the postinstrumentation neck where 
there has been distortion of normal anatomy.

Technique of USGWL
Usually the procedure is performed preoperatively 
in the ultrasound department, although it can 
be carried out in theater. This will be discussed 
further later. In the head and neck, the lesion of 
interest is identified sonographically using a high 
resolution linear array broadband (6–15 MHz) 
ultrasound probe. The frequency of the trans-
ducer can be varied according to the depth of 
the lesion. The access point for the wire is marked 
on the skin, which is then cleaned and draped as 
part of the aseptic technique used to perform the 
procedure. The transducer is covered with a sterile 
probe cover and sterile coupling gel is used. Local 
anesthetic is instilled with care under ultrasound 
guidance as small lesions may be obscured by the 
infiltrated fluid. Infiltrating up to the lesion rather 
than into it helps to avoid this problem as does 
real-time scanning. A small nick is made in the 
skin to aid the passage of the needle.

The bore of the beveled needle used in wire 
localizations contains the hook-wire within 
it which is anchored in place only when fully 

extruded from the needle (Figure  1). The wire 
component protrudes beyond the base of the 
needle and is used to gently push the hook out 
of the needle to deploy it when the needle tip 
position is satisfactory. The needles are available 
in different lengths and diameters. The authors 
use a 19 gauge needle for wire localizations in the 
head and neck, through which the wire inserts 
c entrally, as described. 

Using ultrasound guidance, the lesion is identi-
fied and the needle containing the hook-wire is 
advanced so that its tip is located either within the 
lesion or in proximity to it. The hook is deployed 
by fixing the needle firmly with one hand and 
gently advancing the wire with the other until 
there is an audible and palpable ‘click’. At this 
point the hook-wire is anchored within the tis-
sues and cannot usually be retracted, although 
there are needles available that have retractable 
hooks. The wire is thickened distally to allow 
for manipulation during deployment. In addi-
tion, the distal thickening allows the surgeon to 
manipulate the lesion during the dissection to 
assess for fixity and mobility. 

The needle is removed over the wire and the 
thread extending from the tip of the hook-wire 
is seen on the skin surface. This is flexible and 
soft compared with the distal portion and can 
be trimmed or folded back onto the patient’s 
skin. The thread may be fixed with a crocodile 
clip to avoid migration of the wire, although the 
hook-wire itself tends to provide adequate fixation.

After deployment, with the patient still assum-
ing the position for surgery, the hook may be 
scanned again and a skin marker placed over lying 
the lesion indicating its site and depth relative to 
surface anatomy. The depth of the wire from the 
skin surface is also recorded. Some needles possess 
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centimeter measurement markers to accurately 
gauge the distance from the skin to the lesion. 
Sonographic needle visualization can be improved 
using a granular coating over the needle tip, which 
deflects the ultrasound beam making the needle 
tip echogenic and easier to visualize within the 
soft tissues. These needle types are c urrently only 
available to use on a case-by-case basis. 

As a result of the USGWL technique the sur-
geon can follow the wire from the skin surface to 
locate the otherwise impalpable lesion.

Technical factors
USGWL for impalpable lesions is particularly 
useful in patients with disrupted anatomy, for 
example, secondary to radiotherapy or as a 

result of previous instrumentation. It may also 
be considered in benign disease where there has 
not been previous surgery if the surgeon feels 
it will be beneficial. A diagnostic ultrasound 
is performed prior to the USGWL procedure 
and ideally individual cases are then discussed 
by the surgeon and radiologist. This is useful 
for the radiologist to determine the position of 
the neck during the operation and the route of 
dissection in order to allow patient positioning 
during wire localization. It is also helpful if the 
surgeon can attend the ultrasound department 
for the wire localization procedure and can also 
mark the incision site onto the patient with a 
marker pen. The USGWL procedure can then 
be performed in the same plane of approach 
and patient position to complement subsequent 
s urgical intervention. 

The wire can be deployed either within, or 
in proximity to, the lesion depending on local 
anatomy and pathology and the surgeon must 
be aware of how the wire has been deployed to 
ensure adequate resection in theater. 

Review of imaging, clinical examination and 
available histology will assess the possibility of 
lesion malignancy. In some cases, it is desir-
able to avoid puncturing the lesion and leaking 
contents into the surrounding area and needle 
tract due to the potential risk of tumor seed-
ing. Tumor seeding along the tract created by 
fine needle aspirations and radiofrequency abla-
tions has been documented [5–7]. Tract seeding 
remains a hypothetical risk in any intervention, 
particularly if multiple passes are required, and 
tends to relate to needle size. In the case of large 
thyroglossal cysts under pressure, needle local-
ization may risk bursting the cyst and seeding the 
contents ectopically. Lesion localization using a 
wire has the benefit of the surgeon visualizing 
the wire position at the time of the operation and 

Figure 1. Ultrasound localization wire. The distal hook-wire is seen deployed from the beveled 
needle tip. The distal wire is thickened (arrow) to allow the deployment of the hook wire into the 
lesion at the time of the localization procedure and allow the surgeon to assess the fixity of the lesion 
intra-operatively. 

Figure 2. Longitudinal sonogram of the right neck at the level of the 
surgical bed post thyroidectomy. The callipers measure the lesion in the thyroid 
bed as 2.5 mm, diagnosed pre-operatively on fine needle aspiration as a metastasis. 
The lesion is in close proximity to the esophagus (arrows) and the right carotid 
artery (C). 
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being able to excise the wire tract in addition to 
the lesion to reduce the risk of seeding. 

 Other potential complications of the local-
ization procedure are related to damage to vital 
structures that are in close proximity in the head 
and neck. These complications include vascu-
lar, neurological and upper aerodigestive tract 
injury, although the major vessels and esophagus 
are clearly identified sonographically. In cases 
where the needle tract is not excised, the tis-
sues through which the wire passes will have 
resultant edema, which may be similar to that 
expected from a needle biopsy in another ana-
tomical region. This, however, is offset by the 
benefit of accurate intra-operative localization 
that USGWL offers, and subsequent reduc-
tion in operating time and intra-operative 
tissue damage.

Both pre- and intra-operative USGWL have 
been documented. Placing the wire pre-oper-
atively in the ultrasound department ensures 
that equipment is readily available, there are 
sufficient staff skilled in this procedure, and the 
environment is familiar for the radiologist and 
optimal lighting conditions can be achieved. In 
addition, the surgeon may be present at the time 
of the scan, which is useful for surgical plan-
ning. However, intraoperative ultrasound has 
its advantages, including minimizing patient 
anxiety as the wire placement and lesion excision 
can be performed together, and helping to yield 
immediate results as in the case of histological 
examination of testicular lesions [8]. In addition, 
with no delay between wire localization and the-
ater, the patient will not be moving and the risk 
of wire migration is therefore avoided.

Applications in the head & neck
USGWL has been described for both malig-
nant and benign lesions within the head and 
neck [9–11].

It has been used in the context of recur-
rent thyroid cancer determined by a rising 
thyroglobulin level, follow-up staging scans 
and positive cytology from a fine needle aspi-
rate of a thyroid nodule in the thyroid bed 
[Howlett  DC,  Unpublished  Data]. A hook-wire 
was placed adjacent to the 2.5 mm metastatic 
nodule bounded by the carotid artery laterally, 
esophagus posteriorly and trachea medially 
(Figures 2 & 3). This was a technically difficult 
USGWL due to the location and proximity of 
vital structures. Histology confirmed excised 
metastatic papillary thyroid carcinoma.

USGWL for recurrent lymph node meta-
stases in papillary thyroid carcinoma can be 

more effective than neck dissection [9]. USGWL 
has been used for selected lymph node diagno-
sis [10] and Zimmerman et al. described intra-
operative ultrasound-guided needle localiza-
tion in neck re-exploration where fibrous tissue 
can obscure the lesion during the operation [11].

Thomas et al. described a patient with a his-
tory of appendiceal carcinoid who presented 
with symptoms of recurrence and had a nega-
tive staging CT [3]. Further imaging with an 
octreotide isotope scan and ultrasound con-
firmed recurrence in an impalpable lymph 
node in the neck. Preoperatively, a wire was 
deployed in proximity to the level IV left neck 
lymph node adjacent to the common carotid 
and subclavian arteries and resected at surgery.

In the context of benign lesions, Thomas 
et  al. also describe a patient with persistent 
thyrotoxicosis post-thyroidectomy for Grave’s 

Figure 3. The lesion in the thyroid bed (large arrow) is less well defined, in 
part due to the infiltrated local anesthetic. The hook-wire has been deployed 
in close proximity anterior to the lesion but not puncturing it (smaller arrows).
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disease [3]. An ultrasound of the neck demon-
strated a solid nodule in the infra-hyoid region. 
As the histology from the initial thyroidectomy 
had demonstrated micropapillary carcinoma as 
an incidental finding, a biopsy was performed 
to confirm benignancy. A thyroid uptake scan 
demonstrated ectopic thyroid tissue in the infra-
hyoid region. The ectopic thyroid tissue was 
impalpable clinically but visible on ultrasound, 
and therefore USGWL was used, r esulting in 
successful excision of the benign lesion.

Breeze et al. described a symptomatic neck 
swelling, which was identified clinically on 
initial examination, found to be cystic on 
ultrasound and aspirated under ultrasound 
guidance [12]. Cytology confirmed a benign 
branchial cyst; however, following the aspira-
tion, the cyst became clinically impalpable. 
It remained visible sonograpically and pre-
operative USGWL was performed to assist the 
surgeon. Intraoperatively the cyst was only pal-
pable late into the operation as it was encased in 
dense fibrous tissue. Woodhouse et al. described 
the necessity of USGWL to target a parotid 
lesion for excisional biopsy for a definitive his-
tological diagnosis to avoid parotidectomy as 
per the patient’s request [4]. The patient was an 
elderly male who presented with a right parotid 

swelling for 6 months that was painless and 
nonprogressive. Multiple, bilateral, circum-
scribed hypoechoic lesions were identified in 
both glands on ultrasound, identical in texture 
(Figure 4). MRI demonstrated multiple encap-
sulated lesions of similar morphology and the 
lesions were thought to be of the same etiol-
ogy. Core biopsies were taken from a dominant 
lesion on the right, and histology of the lesion 
suggested that it was likely to be a benign onco-
cytoma, but malignancy could not be entirely 
excluded due to the nature of oncocytic carci-
noma diagnosis. As the patient did not want a 
parotidectomy, the decision was made to remove 
the superficial lesion for histology, and assume 
that the other lesions were similar due to their 
imaging appearances. The lesions within the 
parotid gland were in close proximity and the 
authors were keen to avoid breaching the cap-
sule of the larger lesion due to the possible risk 
of malignancy, or seeding from a benign lesion. 
Preoperative USGWL was therefore favored 
over skin marking, targeting a small superficial 
lesion (Figure 5). The wire was introduced via a 
pre-auricular approach aligned to the surgical 
operative plane to ensure complete excision of 
the lesion and the needle tract to remove any 
risks of seeding. A diagnosis of parotid oncocy-
toma was confirmed on histology. The remain-
ing parotid lesions have remained static over 
2 years based on clinical follow-up and MRI 
surveillance. These cases demonstrate the utility 
of USGWL for malignant and benign lesions, 
and the efficacy of the technique in guiding 
surgeons to ensure e xcision of impalpable  
lesions.

Ultrasound
Ultrasound is an appealing imaging modality as 
it is readily available, inexpensive and safe. Not 
only can scans be performed quickly but imag-
ing is in real time, can be used for most areas of 
the body and is particularly amenable to assess 
complex head and neck anatomy. In addition, 
ultrasound equipment is portable and can be 
performed pre- or intra-operatively as required. 
Hence, ultrasound has significant advantages 
over CT, MR and fluoroscopy. However, the 
operator needs to be trained in ultrasound, know 
the normal anatomy of the region of interest, and 
be skilled in needle placement. This is usually 
a radiologist who will often have other imag-
ing available as part of the work-up to diagnose 
an impalpable lesion and will use this in their 
decision to site the wire during the l ocalization 
procedure. 

Figure 4. Longitudinal sonogram through the right parotid gland (P) 
demonstrates a hypoechoic lesion (large arrow) in the superficial lobe, 
likely to be an oncocytoma based on pre-operative biopsy of a larger and 
deeper lesion. Note the tip of the beveled needle seen within the superficial lobe 
lesion (small arrows). 
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Alternatives to USGWL
Current alternatives to USGWL are tech-
niques recently described in breast practice, 
for example radioguided occult lesion localiza-
tion, which uses ultrasound guidance to inject 
a radioactive tracer into the lesion. A g probe, 
which detects the radioactivity, is used intra-
operatively to identify the lesion for excision 
and postoperatively to check the specimen and 
wound site to ensure complete resection [13]. 
Radioactive seed localization has also been pro-
posed [14]. A significant limitation to both of 
these techniques is the exposure of the patient 
and the staff to radioactivity and neither are 
currently applicable in the head and neck. In 
addition, depending on the tracer used, there 
may be physiological uptake in the thymus or 
salivary glands, which may pose difficulties 
for the surgeon if in close proximity to the 
p athological neck lesion requiring resection.

Alternative imaging modalities have been 
used for wire localizations outside of the breast. 
CT-guided wire localization has been described 
for a symptomatic muscular axillary arch [15], 
lung lesions [16] and also for impalpable cervi-
cal lymph nodes identified on PET-CT [17]. As 
with MR, static, single plane images are pro-
duced, however, the most significant limitation 
to this is the use of ionizing radiation, which 
is undesirable for radiosensitive organs in the 
head and neck. Hoang et  al. [17] did not use 
intravenous contrast during CT-guided hook-
wire placement; however, it is feasible that intra-
venous contrast would be required in certain 
cases, which poses the risk of contrast-induced 
nephropathy, contrast allergy, and would 

require more time and expense to work-up the 
patient for the scan.

Conclusion
USGWL has a wide and increasing range of 
applications. Performed by practitioners skilled 
in ultrasound and ultrasound-guided tech-
niques, it is a safe and successful method to pre-
cisely locate a variety of lesions. The technique 
helps to minimize tissue damage as surgery is 
targeted, reducing operative time and improved 
confidence regarding lesion resection. 

Figure 5. The hook-wire has been deployed (arrows) within the lesion and 
the needle withdrawn by gently pushing the wire out of the distal tip of 
the needle then withdrawing the needle over the wire.

Executive summary

Background
 � Ultrasound-guided wire localization is a well-recognized technique in breast pathology and has recently been described in the 

management of impalpable head and neck pathology. Benefits include accurate operative localization, reduced operating time and 
reduced tissue damage.

Technique
 � A high resolution linear array broadband transducer is used to locate the lesion sonographically. An aseptic technique is used for the 

procedure. The hook-wire is anchored in place when extruded from the needle tip and on hearing an audible ‘click’.

Technical factors
 � Communication between the radiologist and surgeon is essential to optimize surgical planning and increase the chance of excision.

Ultrasound
 � Ultrasound-guided wire localization can be used for malignant and benign lesions of variable sizes and there is a theoretical risk of tumor 

seeding of which all clinicians involved in the patient’s management should be aware.
 � The benefits of ultrasound include its availability, safety, real-time imaging, and its lack of ionizing radiation. The technique tends to 

be performed preoperatively in the ultrasound department but can be performed intra-operatively due to portability of the ultrasound 
machines.

Future perspective
 � Ultrasound-guided wire localization is likely to be adopted more widely for head and neck pathology in the future. Intraoperative 

ultrasound may be increasingly adopted if local expertise is available.
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Future perspective
Pre-operative wire localization is currently per-
formed more than intra-operative wire local-
ization. In the future there may be increased 
use of ultrasound in theater for a variety of 
specialties, depending on local availability of 
expertise. This may involve ultrasound imag-
ing without wire localization depending on 
the region of interest, for example Woydt et al. 
used intra-operative ultrasound alone to locate 
and resect deep-seated intracerebral cavernous 
hemangiomas [18]. Head and neck oncology is 
a challenging subspecialty and USGWL pres-
ents an accurate and safe technique facilitating 

successful surgical outcomes, and is likely to 
be adopted more widely in this specialty in the 
future. 
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