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Abstract
Introduction: Percutaneous insertion of neck drains in 
head and neck (H&N) surgery is a common practice. 
However, their benefits remain controversial.

Aims: i) To provide an evidence-based approach on the 
use of percutaneous neck drain and, ii) to review the 
latest technical advancement in facilitating a drain-less 
approach

Outcome: The usage of neck drains and the timings of 
their removals can vary, dependent on the surgeons’ 
preference and experience. With the advancement of 
energy-based devices and the ease-of-use of 
haemostatic agents, these are increasingly used in 
various H&N procedures with good outcomes and allow 
the routine omission of neck drains in selected cases. 
Furthermore, a drain-less approach has been shown to 
facilitate same-day or day case surgery, with the 
additional benefits in resource utilisation and patients’ 
satisfaction.

Conclusion: Drain-less surgery is a safe and viable 
alternative for select H&N procedures. Instead of a 
routine practice, neck drains should be judiciously used 
in H&N surgery on an individual basis.
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Introduction
Drains are commonly used in post-operative care in head 
and neck (H&N) surgery. The aim is to obliterate potential 
dead space, drain any blood or fluid collection and to 
potentially reduce the risk of local infection.

In recent years, the use of surgical drains has decreased in 
many specialties including in H&N surgery, as the 
evidence of their benefits has been questioned1-5. This 
trend has been reinforced by increasing evidence of the 
viability and safety of the drain-less approach. As the use 
of neck drains is often the determinant of the length of 
hospital stay, the drain-less technique is further lauded for 
opening up the possibility for same-day discharge. With 
the additional benefits in resource utilisation and cost-
effectiveness, it is not surprising that the drain-free 
approach is more widespread in privatised health care 
systems such as in the USA, Canada and Singapore, 
compared to the UK.

Nevertheless, the use of neck drains remains largely 
dependent on surgeons’ preferences with practice variation 
seen dependent on the type of operation performed. In this 
article, we aim to provide an evidence-based approach on 
the use of percutaneous neck drains, as well as a review of 
the latest technical advancement in H&N surgery.

Use of drains in head and neck surgery
Traditionally, neck drains are inserted in major H&N 
procedures and necessitate at least an overnight hospital 
stay. Although in some units, patients are allowed to go 
home with neck drains in-situ and the aftercare to take 
place in an outpatient setting, this is yet to become a 
widespread practice6.

The character and quantity of the drain output informs the 
healing process and facilitates early recognition of 
complications such as bleeding, anastomosis dehiscence, 
chyle leak etc. Although it aims to reduce post-operative 
morbidity, the neck drain itself can result in complications. 
These include trauma during insertion, patients’ discomfort 
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or pain, a potential route of infection/sepsis at drain site, 
mechanical blockage/disconnection, damage or erosion of 
adjacent tissues, scar formation, fistula or rarely, metastasis 
at drain site7.

When a drain is used, there is no general consensus on the 
optimal criterion to time its removal. Two main approaches 
include volume-based (25-30ml/24 hour, averaging to 
1ml/hour) or duration-based removal, with no comparative 
study to demonstrate the superiority of one to the other8,9. 
The cut-offs used in both approaches can vary and were 
derived mainly from clinical observational studies. From a 
survey among the American Head and Neck Society 
members, further variability in practice, such as the site 
and number of drains used, is also a commonality, 
dependent on the preference and experience of 
the surgeons10.

Energy-based devices in head and neck surgery
One of the main indications for neck drain insertion is to 
monitor for bleeding which risks airway embarrassment in 
the post-operative period. With advancements in energy-
based devices (EBD) technology, the introduction of new 
instruments has increased the effectiveness of haemostasis. 
In H&N surgery, EBD have been shown to reduce 
intraoperative blood loss, dissection time and postoperative 
pain11-14. This has raised the question as to whether EBD 
could further promote a drain-less approach.

Among the commonly used EBD are Harmonic Scalpel, 
LigaSure™, THUNDERBEAT etc. These devices can 
omit the extensive clamp-and-tie process and reserve the 
standard ligation techniques for major vessel control. 
Multiple studies have compared various EBD but no 
significant differences have been demonstrated in patient 
outcomes12,15-17. Studies have shown that EBD can be 
safely used ≥2mm from an important structure18-21. 
However, operators should always be vigilant of the risk of 
collateral thermal injury from the heat emission.

Although no study has directly assessed the impact of 
EBD on neck drain usage, in a meta-analysis by Yao et al, 
no significant differences in drain output, postoperative 
complications and length of stay, between standard ligation 
techniques and Ligasure was demonstrated22. As the use of 
an EBD often provides additional confidence in the 
intraoperative haemostasis control, this could, in turn, 
facilitate the omission of the routine use of a neck drain. 
Although one should always bear in mind that a drain is 
not a substitute for good surgical technique!

Haemostatic agents in head and neck surgery
In addition to EBD in haemostasis control, the use of 
novel topical haemostatic agents has also gained 
momentum over the past few years. A number of studies 
have demonstrated that tissue sealants are not only safe to 
use in H&N surgery23-25 but decrease the length of 
hospitalization and frequency of complications, 
consequently leading to sizeable cost savings26,27.

A variety of the haemostatic agents have been developed, 
including fibrin sealants such as TISSEEL and ARTISS 
or, gelatine-thrombin matrix sealants such as FLOSEAL 
and SURGIFLO® 28-30. These haemostatic agents can be 
directly applied, either therapeutically to an ‘oozing’ site 
or, prophylactically to a wound bed. They act through 
activation of the clotting cascade resulting in local 
haemostasis, an essential component in post-operative 
wound healing23,31.

Encouraging evidence for the use of fibrin sealants in soft 
tissue H&N surgery was reported in a systematic review 
and meta-analysis by Bajwa et al32. This showed that fibrin 
sealants reduced the mean total volume of wound drainage. 
However, due to the poor methodology of the included 
studies and statistical heterogeneity, a statistically 
significant earlier drain removal or hospital discharge, as 
a consequence from the application of fibrin sealants, 
could not be demonstrated27,32. Although more evidence is 
needed to establish the direct effect of haemostatic agents 
with drain usage, it is possible to assume that these novel 
agents, in synergy with EBD, have the potential to replace 
the routine need for drain insertion in H&N surgery.

Thyroid surgery
Among all H&N procedures, evidence of drain usage is 
most concentrated in thyroid surgery, with a rationale to 
primarily minimise the risk of potentially life-threatening 
airway complication from bleeding, as well as to prevent 
seroma formation33-35. The incidence of haematoma in 
thyroid surgery and the need for re-operation is reported 
up to 1.5%36. While drains are often used for prevention of 
haematoma or airway compromise, it is worth noting that 
in a large bleed, the drain can be blocked off and does not 
necessarily alleviate the situation. Notably, in a meta-
analysis by Tian et al, in comparing drain placement and 
no drain in patients undergoing total or partial 
thyroidectomy, no significant difference was found in 
haematoma formation between the two study groups37. 
Portinari et al also reported in their study that no decrease 
in re-operation rates was found when drains were used in 
thyroid surgery38.
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Furthermore, multiple studies including a meta-analysis 
by Woods et al indicate that drain use after routine thyroid 
surgery does not confer a benefit to patients39. Instead, 
drains may result in injury during insertion and increased 
scarring as well as cosmetic deficit34. Moreover, post-
operative infection rate was found to be higher and 
hospital stay longer in those patients who had 
drain placement37.

Based on the literary evidence, the routine placement of 
drains after thyroid surgery does not seem to be justified. 
Exceptions may be made however where the risk of 
haemorrhage is greater, particularly following resection of 
large goitres or when combined with central or lateral 
compartment dissections36. A decision on drain usage in 
thyroid surgery should be tailored to individual patients 
instead of being a routine practice.

Salivary gland surgery
Building on the promising results from drain-less 
thyroidectomy, parotid surgery too, has undergone changes 
over the recent years. Traditionally, postoperative 
management of parotidectomy included a drain due to the 
well vascularised wound bed and the risk of salivary 
leakage from an incised parotid. To address these concerns, 
the replacement of surgical drains with haemostatic agents 
in parotidectomy has shown favourable results. This has 
allowed parotidectomy patients to enjoy same-day 
discharge and eliminated the drain-related morbidity40.

A randomized controlled study by Chua & Goh compared 
the safety and efficacy of partial superficial parotidectomies 
with fibrin sealants and pressure bandage to conventional 
surgery and drains41. The use of fibrin sealants for partial 
superficial parotidectomies resulted in lower hospitalisation 
costs, shorter duration of stay and no significant difference 
in morbidity compared to conventional surgical approaches 
with drains. In addition, Conboy et al and Coniglio et al 

both showed that parotidectomy without a drain can be 
undertaken safely and cost-efficiently in carefully selected 
patients42,43. Similarly, Hey et al reported drain-less 
parotidectomy techniques that allow same day discharge 
involving the prophylactic use of haemostats and 
postoperative application of a pressure bandage44. 
[Figure 1] [Figure 2]

Likewise, submandibular gland surgery has also been 
shown to have the potential for a drain-less approach. 
Bannister et al & Ujam et al both showed in their series the 
feasibility to replace drain with different types of 
haemostatic agents24,45. In agreement with these, Park et al 
showed that similar to thyroidectomy and parotidectomy, 
submandibular gland excision can be safely done with 
prophylactic use of fibrin glue without insertion of 
a drain46.

In line with experiences from drain-less thyroid surgery, 
salivary gland surgery without drain insertion appears as a 
feasible and effective alternative to reduce patient 
morbidity and length of hospital stay.

Neck Dissection and Mucosal Head and 
Neck surgery
Neck dissection is a field in H&N surgery where practice 
can vary. Nevertheless, drains are ubiquitously used in 
neck dissection to apply a negative pressure to the 
potential space resulting from dissection, to allow fluid 
drainage and to inform and facilitate the healing process47. 
The average duration of drainage in uncomplicated neck 
dissection tends to be around two to four days10. However, 
there is a lack of consensus on the criteria used for drain 
removal, as mentioned previously. A randomized trial by 
Tamplen et al looked at patients undergoing unilateral or 
bilateral selective lateral neck dissection and concluded 
that a volume threshold for drain removal of 100ml over 
24h after surgery appears to be safe48. Similarly, Flam and 

Figure 1: (Original) The prophylactic intra-operative use of haemostats (applied as micro-dots) on parotid bed.
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Smith suggested drain removal when the drainage rate is 
≤50ml over 24h49. Kasbekar et al further showed that 
earlier drain removal can be achieved at the maximum 
drainage rate of 20ml in 6h (or 3.3ml per hour)50. Other 
studies have shown that the highest rate of drainage 
happens in the first 8 hours after surgery, thus advocating 
a drainage-rate criterion of ≤1ml/h over an 8-hourly 
period, to decide on the timing of drain removal8. Not only 
are there discrepancies in drain removal timing, but the 
use of drains in neck dissection tend to be reported in 
smaller numbers among heterogeneous studies, thus 
precluding any substantial conclusion to be drawn.

In contrast to the H&N procedures discussed above, there 
is no evidence to date reporting a drain-less approach in 
mucosal H&N resections involving the oral cavity, 
oropharynx, hypopharynx and larynx. Although 
haemostatic agents were shown to be safe for use in a 
small number of mucosal H&N cases24, this has yet to 
replace the standard approach of drain insertion for 

postoperative care. In view of a paucity of literature in this 
field, this could represent the next phase of interest in 
drain-less surgery and further studies are required to 
ascertain its feasibility and safety profile.

Additional Potential Benefits
Same-day (also called day case or outpatient) surgery has 
been shown across specialties to be overwhelmingly 
endorsed by patients for smaller waiting time, less risk of 
cancellation, lower rates of infection and the comfort to 
convalesce in a familiar environment51. In comparison to 
other ENT sub-specialties, H&N surgery has a smaller 
range of procedures that are considered suitable for same-
day discharge, with the neck drain often being a key 
determining factor. With an increasing appetite for day 
case surgery, the omission of neck drain can be deemed a 
safe and simple improvisation to facilitate day case 
surgery in select cases as outlined above.

The drain-less technique not only has the potential to 
enhance patients’ experience but to facilitate cost saving 
by shortening the length of stay. This was shown by a 
phased feasibility study in the UK by Heyes et al, using 
the ARTISS agent to replace routine use of neck drains30. 
Likewise, in a case series by Conboy et al from Canada, 
drain-less technique used in parotidectomy resulted in a 
saving of $1775 per patient42. A similar comparative study 
from Singapore by Chua et al also reported that a drain-
less technique could save $260 per patient, due to the 
significantly shorter hospital stay and the elimination of 
drain-related morbidity41. The cost-effectiveness could be 
further incentivised via the minimisation of re-admission 
and re-intervention rate, by facilitating the management of 
post-operative complications in an outpatient setting, as 
reported by Coniglio et al in their drain-less 
parotidectomy series43.

Conclusions
Although percutaneous neck drains have been used with 
best intentions in H&N surgery for many years in the past, 
emerging evidence has demonstrated that drain-less 
surgery is a safe and viable alternative. With advancing 
technology in haemostatic agents and EBD, promising 
results have suggested that the routine omission of neck 
drain provides comparable outcomes. Furthermore, the 
drain-less approach confers additional advantages in 
patients’ satisfaction and cost-effectiveness, with the latter 
being at the centre of focus in our current economic 
climate. As such, the judicious use of neck drains in H&N 
surgery is essential, both to rationalise resource utilisation 
and patients’ experience.

Figure 2: Post-operative application of a ‘Balaclava’ or 
pressure bandage for 48 hours. (Reproduced with owner’s 
permission. This will be updated with further details in 
due course.)
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