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Abstract The management of a neck mass is dictated by its
nature, location and extent. Pathological diagnosis by fine
needle aspiration cytology (FNAC) or core biopsy is often
required before proceeding to definitive treatment. It is not
uncommon for the cytology result to come back as
inadequate for various reasons. The unique design of the
end-cutting biopsy needle in our experience makes it a
good choice for use in obtaining both transcutaneous and
intraoral biopsy under ultrasound guidance of neck lesions
and serves as a useful alternative or adjunct to FNAC.
Although there is, as yet, only a limited evidence base
about end-cutting in comparison to side-cutting needles,
they carry several potential advantages.
Key Points
• End-cutting needles are safe to use for lesions close to
vital structures.

• End-cutting needles yield sufficient tissue samples in a
single pass.

• End-cutting biopsy needles are a useful adjunct to FNAC.
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Introduction

The management of a neck mass is dictated by its nature,
location and extent. While some neck lesions have
characteristic clinical signs, ultrasound is superior to

physical examination in sensitivity, specificity and accuracy
[1]. Although in most cases a confident diagnosis of neck
lesions can be made by ultrasound, pathological confirma-
tion by fine needle aspiration cytology (FNAC) or core
biopsy is often required before proceeding to definitive
treatment. This article discusses the efficacy of end-cutting
core biopsy needle under ultrasound guidance in obtaining
core tissue samples for histopathological diagnosis.

Fine needle aspiration cytology vs. core biopsy

Fine needle aspiration cytology (FNAC) under ultrasound
guidance is widely used to supplement diagnostic ultrasound
in the assessment of head and neck lesions. It is readily
available, inexpensive, relatively non-invasive, well-tolerated
and a quick outpatient procedure with a reported diagnostic
accuracy in malignant lymphadenopathy that exceeds 90%
[2]. Drawbacks of FNAC include a high proportion of non-
diagnostic samples (because of suboptimal smear prepara-
tion, scanty aspirate or blood contamination) and incomplete
classification especially in cases of lymphoma.

In most institutes the work-up protocol for a neck mass
will start with ultrasound and FNAC, which if adequate can
proceed to management. However, it is not uncommon for
the cytology result to come back as inadequate for the
reasons listed above. The non-diagnostic rate for FNAC in
head and neck lesions varies from 10 to 30% [3–6], and is
dependent on the expertise of the cytologist. This raises the
dilemma of whether to repeat the FNAC or to pursue other
methods of obtaining tissue diagnosis. Repeating the FNAC
may not always provide the answer, while adding to the
patient’s anxiety and frustration. Although excision biopsy
invariably provides the histological diagnosis, it is an
invasive and expensive procedure that is not without risk.
Under these circumstances, core needle biopsy under
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ultrasound guidance may be considered a valuable alterna-
tive. Moreover, depending on local experience and the level
of cytopathological expertise, some institutions adopt
cutting needle biopsy rather than FNAC as the preferred
approach to tissue sampling.

Core biopsy provides larger tissue samples with pre-
served tissue architecture, which, together with various
immunohistochemical stains, provides a precise histopath-
ological analysis. Cutting needle biopsy is widely accepted
as a safe and effective technique for obtaining adequate
tissue for the histopathological assessment of head and neck
lesions [7–11], including lymph nodes [12,13], salivary
glands [14] and thyroid gland [15–18].

Kim et al. [12] reported sensitivity, specificity and
accuracy of 97.9%, 99.1% and 97.9%, respectively, for
ultrasound-guided core needle biopsy of cervical lymph-
adenopathy in patients with no known malignancy, and
with no procedure-related complications. For ultrasound-
guided core biopsies of cervicofacial lymphadenopathy,
Screaton et al. [13] reported sensitivity, specificity and
accuracy of 98.1%, 100% and 98.7%, respectively, in
differentiating benign from malignant lymphadenopathy.
Sensitivity, specificity and accuracy in differentiating
lymphoma from reactive lymphadenopathy were 98.5%,
100% and 98.7%, respectively [13]. Histological subclassi-
fication of lymphoma was sufficient in 80% to guide
treatment without the need for surgical biopsy [13].

Buckland et al. [14] reported a series of ultrasound-
guided cutting-needle biopsy of parotid lesions in 16
patients in which the biopsy provided diagnostic specimens
in all patients, and was helpful where FNAC had been
inconclusive in 13 of the patients. Diagnostic accuracy of
100% was obtained in the seven patients who underwent
subsequent surgery while the other nine patients avoided
unnecessary surgery.

Fine needle aspiration cytology of thyroid nodules offers
a rapid, low cost, and usually effective technique for use as
a first-line procedure in accordance with general recom-
mendations [15]. Despite the benefit of ultrasound guid-
ance, samples obtained from FNAC of thyroid nodules are
inadequate for diagnosis in 15–20% of patients [16].
Strauss et al. [17] proposed the use of a modified coaxial
system for simultaneous FNAC and core biopsy of thyroid
nodules when FNAC alone has failed to yield tissue
adequate for diagnosis. Kwak et al. [18] advocated the
use of ultrasound-guided core needle biopsy as a safe and
accurate method for diagnosing thyroid lymphoma and may
be a suitable replacement for diagnostic thyroid surgery.

The performance of different biopsy techniques reported
in terms of sensitivity, specificity and accuracy should be
viewed with caution as different statistical methods may
have been employed in analysing the non-diagnostic and
inadequate results. In fact, the final evaluation is a combined

assessment of both radiological (sampling technique) and
pathological (histological interpretation) expertise.

Biopsy needle characteristics: side-cutting needles
vs end-cutting needles

Core biopsy needles in general come under two main
categories: side-cutting and end-cutting needles.

Side-cutting needles may be automated or manually
operated. These needles consist of two parts, the outer
cutting shaft and an inner stylet with a specimen notch.
Under ultrasound guidance the needle tip is introduced to
the edge of the target tissue, the inner stylet is then
advanced into the target tissue with part of the tissue
prolapsing into the specimen notch. The specimen is
obtained by advancement of the outer cutting shaft to
resheath the inner stylet and cut out the specimen core.
Removal of the specimen is by simple dislodgement of the
sample from the specimen notch.

There are two major disadvantages with the side-cutting
needles. The first is that the part of the stylet (typically
about 0.5 cm) projecting beyond the specimen notch and
outer shaft may have to protrude outside the target to
accommodate the specimen notch in the optimal position
for small lesions, in which case there is an increased risk of
jeopardising adjacent structures (Fig. 1). This is a frequent
concern for biopsy of neck lesions, many of which are very
close to the major neck vessels.

Second, with each pass the amount of sample retrieved is
limited by the size of the specimen notch; as a result
multiple punctures and passes have to be performed to
obtain adequate tissue samples. This is often the case when
both histopathology and microbiology or even biochemical
tests of the specimens are anticipated.

Modifications in terms of the length of the stylet distal to
the specimen notch and the forward throw of the needle
(and thus the specimen length) are available with some

Fig. 1 The inner stylet of the side-cutting needle with the specimen
notch. Note that the part of the stylet beyond the specimen notch,
which may have to protrude outside the target for optimal positioning,
potentially increases the risk of injury to the adjacent structures
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models of side-cutting needles [19] but are not complete
remedies.

The end-cutting needles consist of an inner stylet and an
outer trochar (Fig. 2). Under ultrasound guidance the needle
is introduced such that the needle tip is positioned within
the centre of the target. The inner stylet is then removed and
the trochar is attached via a connection tube to a syringe.
The specimen is obtained by to-and-fro and rotatory
movements of the stylet under real-time ultrasound guid-
ance while suction is applied by the syringe (Fig. 3).
Removal of the specimen from the needle is by reintroduc-
tion of the trochar or saline flush into the specimen bottle.

Operation of the end-cutting needle is straightforward
and very similar to the use of fine needles for aspiration
cytology. As long as the needle tract is clear and the cutting
needle tip is kept within the target tissue it can be safely
used for lesions in close proximity to vital structures
irrespective of the size of the lesions. Unlike side-cutting
needles, no part of the stylet or the sampling area is outside
the target tissue even in small lesions. Moreover, the end-
cutting needle is usually able to obtain sufficient tissue
samples in a single pass as long cores of tissue are retrieved
into the needle lumen by the cutting and suction mechanism
without being limited by the size of the specimen notch as
in side-cutting needles (Fig. 4).

There are a number of different end-cutting biopsy needles
to choose from, which vary in the design of the tip
configuration, in addition to the calibre and length. It has been
proposed that needles with a larger bore, certain cutting tips,
especially the Franseen trephine type (Angiotech, Medical
Device Technologies, USA) and the slotted type and more
acute bevel angle tend to produce better specimens [20].

While there are published results on the excellent
performance of side-cutting needles for head and neck
lesions as stated above, to our knowledge no such data is
available for end-cutting needles in this respect. As such
direct comparison between the two needles types is not
feasible. The use of end-cutting needles for lesions in other
body parts is also not evaluated, except for prostatic lesions
in which end-cutting needles with increased stroke length
tend to increase the mean core length with less fragmen-
tation but are associated with higher capture failure rate and

Fig. 2 a The tip of the Franseen type of end-cutting needle with the
inner stylet in situ inside the outer trochar. b The serrated tip of the
outer trochar after removal of the inner stylet, which is specially
designed for cutting to obtain better specimens

Fig. 3 The tip of the end-cutting needle is inserted under ultrasound
guidance into the centre of the target lesion. After removal of the inner
stylet and connection of the trochar to a syringe, the specimen is
obtained by to-and-fro and rotatory movements of the stylet under
real-time ultrasound guidance and syringe suction

Fig. 4 Using the end-cutting needle, sufficient tissue samples are
usually obtained in a single pass as long cores of tissues are retrieved
into the needle lumen by the cutting and suction mechanisms
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slightly greater morbidity (pain and possibly fever) and no
advantage in capsular coverage [21]. However, the different
clinical context makes inference for the use in head and
neck lesions difficult.

Our own experience in using the Franseen trephine type
needle with the serrated stylet tip showed that it is safe and
provides a very high yield in terms of adequacy and
accuracy. This approach is simply an extension of the
technique of ultrasound-guided FNAC by using an appro-
priately sized end-cutting needle for obtaining biopsy
samples rather than cytology. The cutting action at the
needle tip only occurs while it is within the lesion and
under real-time ultrasound guidance. The risk of the needle
hitting normal structures that are occult on ultrasound, such
as the facial nerve within the parotid gland, during
advancement of the needle with the trochar in situ is
minimal and no greater than that of FNAC. No complica-
tion of tumour seeding along the biopsy tract, induction of
scarring or significant haemorrhage had been encountered,
presumably because of the small calibre of the needles used
and the small number (often only one) of needle passes
required. Biopsies using these end-cutting needles in our
experience provide definitive diagnosis, despite preceding
inconclusive FNAC results. Feedback from colleagues
specialising in head and neck pathology in our institute was
positive in that specimens obtained by these end-cutting
needles tend to be copious. Although such specimens may be
more fragmented than those obtained by side-cutting needles,
this does not degrade the diagnostic quality. However, one
should cautiously refrain from using excessive suction during
biopsy so as to avoid heavily blood-stained tissue samples.

In addition to the usual application in biopsy of
lymphadenopathy, salivary gland lesions and thyroid
lesions, we have further extended the use of the Franseen
needle to biopsy of deep-seated head and neck lesions
under intraoral ultrasound guidance [22]. The reduced risk
of injury to adjacent vessels and the high yield in a single
pass by using the Franseen needle compared with the use of
the side-cutting needles as described above make it ideal for
this purpose.

In general 18 G or 20 G Franseen needles are adequate
for biopsy of lymph nodes and salivary gland lesions while
22 G Franseen needles are reserved for biopsy of smaller
lesions and in the biopsy of deep-seated lesions via the
intraoral approach. The needle length of 9 cm is easier to
manipulate and optimal for transcutaneous biopsy of neck
lesions as these are mostly superficial in location. 15-cm or
20-cm long needles are also available and are more suitable
for the intraoral approach because of the limited space
within the oral cavity with the transducer in situ. Local
anaesthetic is used to reduce pain and the use of local
anaesthetic spray in the intraoral route also reduces the gag
reflex. A coagulation screen is not routinely performed

unless there is clinical concern regarding coagulopathy, and
the procedure can be safely performed on an outpatient
basis.

Conclusion

The unique design of the Franseen trephine needle in our
experience makes it a good choice for use in obtaining both
transcutaneous and intraoral biopsy under ultrasound guid-
ance of neck lesions and serves as a useful alternative or
adjunct to fine needle aspiration cytology. Although there is,
as yet, only a limited evidence base about end-cutting in
comparison to side-cutting needles, they carry several
potential advantages. In particular they should be considered
when FNAC fails to provide definitive diagnosis for thyroid
lesions and thyroid lymphoma is suspected, or when
suspicious parapharyngeal lesions cannot be safely accessed
by other means.
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