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Abstract

Objective. To study the safety and efficacy of Artiss fibrin sealant in lateral neck dissection,
focusing on drain retention time, length of hospital stay and post-operative complications.
Methods. A retrospective review was conducted of patients who underwent neck dissection in
a UK hospital over a 12-month period.
Results. Twenty-three patients were identified; 13 patients had Artiss and a drain, 10 patients
had Artiss only. All drains were removed by post-operative day 2. No post-operative fluid col-
lections or complications were recorded. Patients who had Artiss only without a drain were
discharged on post-operative day 1.
Conclusion. The use of Artiss reduced the drain retention time and hospital stay, with no
post-operative complications. Neck dissection can be safely undertaken with no drain, and
can potentially be carried out as a day-case procedure, with the application of Artiss. These
findings benefit patients and the National Health Service by improving the patient journey
and reducing overall costs.

Introduction

Neck dissection is a commonly performed head and neck surgical procedure. It involves
dissecting out multiple levels of cervical lymph nodes, which allows further pathological
staging and treatment of head and neck cancer. According to Hospital Episode Statistics
data, 1500 neck dissections are performed within the National Health Service (NHS) in
England per year.1

Surgical complications occur in 10–20 per cent of patients undergoing neck dissec-
tion.2,3 This can increase to 40 per cent in patients who have had previous radiotherapy
to the area or in patients with multiple co-morbidities.4,5 Common complications include
haematoma or seroma formation (which may require a return to the operating theatre),
wound infection, and breakdown or dehiscence.

In order to minimise the risk of such complications, a vacuum drain is traditionally
used to facilitate adherence of the skin flap to the surgical bed and to prevent haematoma
formation. This is removed once the output falls below a level determined safe by the sur-
geon and the local practice employed. This can take several days and is a major reason for
prolonged in-patient stay.4,5 The use of a surgical drain, however, is associated with risks
such as wound infection, pain and drain blockage.6 A meta-analysis on the use of surgical
drains in thyroid surgery showed that drains increased both post-operative pain and infec-
tion rates.7

Fibrin sealant, such as Artiss (Baxter Healthcare, Newbury, UK), is available commer-
cially, and has been approved by the US Food and Drug Administration (FDA). When it
is applied to raw surgical surfaces prior to wound closure, it mirrors the final common
stages of the coagulation cascade, thereby facilitating haemostasis. It also promotes
early adherence of the skin flap over the surgical bed, reducing the potential space for
fluid collections accumulating under the skin. This could mitigate the need for a surgical
drain.

Fibrin sealants are being increasingly used across different surgical specialties, with
reports of their use in: paediatric surgical procedures,8 hepatic resections,9 urological sur-
gical procedures,10 cardiac surgical procedures11 and neurosurgical procedures.12 Fibrin
sealants are also increasingly being used in head and neck surgical procedures.

Previously published research from our unit demonstrated Artiss use in parotid sur-
gery, with the conclusion that drain-free superficial parotidectomy could be performed
safely and as a day-case procedure.13 A recent systematic review and meta-analysis by
Bajwa et al.14 showed that the use of fibrin sealants in head and neck surgery has prom-
ising results in terms of reducing drain output, length of drain retention and hospital stay.
However, they note there are a lack of data, particularly in relation to lateral neck
dissection.

This paper investigated the safety and efficacy of using Artiss in lateral neck dissec-
tion, and considered the possibility of omitting the drain. This would have important
positive implications, in terms of patients’ care and a significant economic benefit to
the NHS.
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Materials and methods

A retrospective review of all patients who underwent lateral
neck dissection over a 12-month period over 2020 was per-
formed. Length of hospital stay was crucial at that time as it
was during the peak of the coronavirus disease 2019
(Covid-19) pandemic. Surgery was performed under the care
of up to four specific surgeons in the head and neck unit of
the ENT department within a tertiary cancer referral centre.
Patients who underwent neck dissection performed by
non-ENT surgeons were excluded. Patients who underwent
neck dissection in combination with another neck surgery
(such as laryngectomy or parotidectomy) were excluded.

Following surgical resection and haemostasis, the wound
was closed with interrupted intradermal size 3/0 Vicryl®
sutures, except for a short segment where the sutures were
left untied, leaving a window into the surgical bed. Artiss fibrin
sealant (4 ml vial) was sprayed through this window over the
surgical bed using a pneumatised spray applicator. Using
Langenbeck retractors, care was taken to apply the aerosol
deep to the sternocleidomastoid, under the skin flap and to
the corners of the wound. The skin flap was then lowered
over the surgical bed and pressure was applied for 2 minutes
to allow polymerisation to occur, as per the manufacturer
guidelines.15 The remaining skin edge sutures were carefully
tied without pulling the flap off the surgical bed, and
LiquiBand® skin glue was applied to the skin. No external
sutures, clips or other dressings were applied.

The patients were divided into two groups: one group com-
prised patients in whom a surgical drain was placed and Artiss
applied, and the other group consisted of patients who
received Artiss only (without a drain).

All patientswere consented regarding thepossibilityof having a
drain. The drain was inserted at the surgeon’s discretion. Reasons
for drain insertion included: taking anticoagulant or anti-platelet
medications, significant co-morbidities, or excessive oozing dur-
ing the procedure. The drain was removed when output was less

than 30 ml at the ward round at 08:00 the next morning. The
patients with a drain stayed in hospital until drain removal.
Patients without drains were admitted overnight for observation.

Patients were discharged with instructions to contact the
ENT department if they developed any wound swelling or
signs of wound infection. Patients were instructed to keep the
wound dry for one week and then to peel the glue off the
wound themselves. Patients were usually followed up in the out-
patient clinic two to three weeks after surgery with discussion of
histology results, at which time enquiry was also made regarding
the occurrence of any wound complications.

The operative records, in-patient notes, discharge summaries
and clinic letters were reviewed to record information regarding
the time of drain in situ, length of hospital stay and post-
operative wound complications.

Results

Twenty-three patients were included in the study: 13 (3 females
and 10 males) had Artiss fibrin sealant and a drain, and 10
(3 females and 7 males) had Artiss only (Table 1). The median
age of the Artiss plus drain group was 63 years (range, 48–72
years) and the median age of the Artiss only group was
67 years (range, 50–75 years).

In the Artiss plus drain group, seven patients underwent
bilateral selective neck dissection (levels II–IV on the thera-
peutic cancer side and levels II–III on the elective non-cancer
side). Six patients underwent unilateral neck dissection only
(levels II–IV) and these were salvage neck dissections after
radical non-surgical treatment. In the Artiss only group, four
patients underwent bilateral neck dissection (levels II–IV on
the therapeutic cancer side and levels II–III on the elective
non-cancer side) and six patients underwent unilateral neck
dissection (salvage unilateral neck dissection of levels II–IV).

In the Artiss plus drain group, the drain output was min-
imal. The drain was removed on day 1 post-surgery in eight

Table 1. Study results

Parameter Artiss with drain* Artiss only†

Patient age (years)

– Median 63 67

– Range 48–72 50–75

Gender (n)

– Male 10 7

– Female 3 3

Unilateral vs bilateral (n)

– Unilateral 6 6

– Bilateral 7 4

Primary vs salvage (n)

– Primary 4 4

– Salvage 9 6

Drain retention time, post-op fluid
collection & complications

– 8 patients had drain removed on post-op day 1
– 5 patients had drain removed on post-op day 2

No post-op fluid collection was
recorded in any patient

Length of hospital stay – Most patients were fit for discharge once drain removed
– One patient stayed 5 days for pain control (related to transoral robotic
oropharyngectomy, rather than neck dissection)
– One patient developed Clostridium difficile infection & stayed in
hospital for 7 days

All patients but 1 were fit for
discharge on post-op day 1

*n = 13; †n = 10. Post-op = post-operative
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patients. All patients had drains removed by day 2 post-
surgery. In the Artiss only group, no post-operative fluid
collection was recorded in any patient. Regarding length of
hospital stay, in the Artiss plus drain group, most patients
were medically fit for discharge once the drain had been
removed. One patient, however, stayed 5 nights in hospital
because of post-operative pain; this was related to the transoral
robotic oropharyngectomy operation rather than the neck dis-
section itself. Another patient developed a Clostridium difficile
infection and stayed in hospital for 7 days. In the Artiss only
group, all patients were medically fit for discharge on day 1
post-surgery.

Discussion

Neck dissection has remained essential surgical management
for cervical lymph node metastasis in head and neck cancers.
Known complications associated with neck dissection include
haematoma or seroma formation, wound infections, and
dehiscence.2–5 In order to minimise the incidence of wound
complications and fluid collections after neck dissection, sur-
gical drains have been commonly used. Drains, however, do
come with risks. They can occasionally become infected,
cause pain, reduce post-operative mobility, and are associated
with a longer hospital stay. They can get blocked or dislodged,
with neck fluid collection, and can cause fistulas. A previous
study utilising self-assessment scores, showed that surgical
drains significantly increased patients’ anxiety and pain, with
a reduction in comfort post-operatively.16

The fibrin sealant Artiss is available commercially, having
been first approved by the FDA for use in facelift procedures,
in 2011. Artiss consists of human thrombin, synthetic fibrin-
olysis inhibitor solution (aprotinin), human sealer protein
concentrate and calcium chloride solution. It acts as an adhe-
sive and haemostat.17

Several publications have demonstrated the efficacy of
fibrin-based sealants in different surgical procedures based
on the length of hospital stay.8–12 A recent systematic review
and meta-analysis by Bajwa et al.14 showed that the use of
fibrin sealants in head and neck surgery has promising results
in terms of reducing drain output, length of drain retention
and length of hospital stay. The use of fibrin sealant has
been effective in facilitating drain-free parotidectomy in mul-
tiple studies. In a randomised, controlled trial by Maharaj
et al.,18 adding Tisseel fibrin sealant (Baxter Healthcare), an
alternative to Artiss, to parotidectomy significantly reduced
mean drainage volume from 65.3 ml to 41.3 ml, and signifi-
cantly reduced post-operative seroma rates from 22.7 per
cent to 3.6 per cent. Cuniffe et al. reported a significant reduc-
tion in average length of hospitalisation for parotidectomy
patients with the introduction of Artiss, from 1.6 days to
0.5 days, with no difference in complication rates compared
to drains.19 Another prospective, randomised trial of 70 paro-
tidectomy patients showed a significant difference in the
length of hospital stay, which was 2.3 days in the Artiss plus
drain group compared to 1.1 days in the Tisseel group.
There was no significant difference in complication rates
between the groups.20 Similar reports have been published
for other parotidectomy studies, which show the benefits of
adding fibrin sealant in terms of drain output volume and
length of hospital stay.21–24

We have recently reported similar positive results with the
use of Artiss in parotid surgery, which allowed 42.3 per cent of
parotidectomy patients without drains to be discharged within

24 hours.13 This prompted us to change our practice regarding
parotid surgery: we currently use Artiss as standard after
parotidectomy, without a drain, and surgery is planned as a
day-case procedure.

Few published papers, however, have focused on the use of
fibrin sealant in neck dissection. This study found a significant
reduction in drain retention time (all drains were removed by
post-operative day 2) and a reduction in hospital stay following
the use of Artiss. Patients who received Artiss without a drain
stayed in hospital for 1 night only for observation, and there
were no reports of post-operative fluid collection or complica-
tions. Artiss can be used safely and effectively in salvage neck
dissection procedures, with no increased risks of complica-
tions. These results are similar to the findings of Mushi
et al., who reported a significantly reduced drainage output
and drain in situ time, and a shorter hospitalisation duration
(mean of 2.4 days; range, 1–4 days) in selective neck dissection
patients using Tisseel.25

We also showed that neck dissection can be safely per-
formed without a drain and potentially as a day-case proced-
ure. There is now a bigger push for day-case surgical
procedures, focusing on a patient-centred service and mini-
mising costs associated with hospitalisation. Getting it Right
First Time, a national programme designed to improve the
treatment and care of patients, has advocated for a shift
towards day-case procedures as the default modus operandi
for routine ENT surgical procedures in the UK. Currently,
there are only seven procedures where best practice tariffs
for ENT day-case procedures are available. As such, there
have been several studies exploring the safety and potential
cost benefits associated with day-case surgical procedures for
more complex procedures.

• Drains have been used to lower risks following neck dissection; this is
associated with longer hospital stay, with significant cost implications

• Use of fibrin glue, with haemostatic and adhesive properties, decreases
fluid collection and may negate the need for a drain

• This study investigated the safety and efficacy of Artiss fibrin sealant in
lateral neck dissection surgery

• Artiss use resulted in reduced drain retention time and length of hospital
stay, with no post-operative fluid collection or complications

• With Artiss application, neck dissection can be performed without a drain
and potentially as a day-case procedure

• These findings will benefit patients and the National Health Service by
improving the patient journey and reducing overall costs

The shortened hospital stay also provides additional bene-
fits in the present climate of the Covid-19 pandemic by redu-
cing in-hospital infections. In addition to the clear benefits for
the patient, the shortened hospital stay should intuitively lead
to cost savings for the NHS. The Department of Health
estimates that the average cost of an in-patient bed for 1 day
is in excess of £400.26 Other benefits include reduced
in-patient waiting lists and the increased availability of
in-patient beds. This will have significant cost implications
for the NHS in the post-Covid-19 era.

Limitations

The investigation described herein is a single-centre retro-
spective study. We are currently conducting a prospective
study, with attempts to match patients’ demographics,
co-morbidity scores and performance status between the two
groups. Another limitation of the study is the low number of
patients; this is because the study was conducted during the
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year of 2020, when some surgical procedures were cancelled or
delayed because of the Covid-19 pandemic. We also excluded
those neck dissections performed by non-ENT surgeons, and
patients who underwent neck dissection in combination with
another neck procedure.

Conclusion

The use of Artiss fibrin sealant represents an effective alterna-
tive to a surgical drain following neck dissection. It can be used
safely and effectively in salvage surgery, resulting in a signifi-
cant reduction in drain retention time and in the length of
hospital stay. With the application of Artiss, neck dissection
can be performed without a drain and potentially as a day-case
procedure. These findings will benefit patients and the NHS by
improving the patient journey and reducing overall costs.
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