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Abstract 
Aims: Superficial parotidectomy (SP) is a commonly performed procedure 
which traditionally requires a drain and overnight hospital stay. This series 
aimed to show the safety and efficacy of drainless day case parotidectomy us-
ing ARTISS [Solution for Sealant] fibrin glue. Materials and Methods: Pa-
tients with a superficial parotid lump with benign preoperative sampling un-
derwent an SP. We initially used both ARTISS and a drain, which was re-
moved when output was <40 mls. ARTISS without drain was then introduced 
and once confident patients were sent home the same day. Objectives: We 
prospectively collected data and divided groups into ARTISS alone and ARTISS 
with a drain to compare patients’ length of stay and complication rates. Re-
sults: 88 patients were included; 52 ARTISS alone, 22 as a day case. 42.3% of 
patients where ARTISS alone was used were discharged within 24 hours, with 
the remainder between 24 - 48 hours. Comparatively, no ARTISS and drain 
patients were discharged within 24 hours and 86.1% were discharged between 
24 - 48 hours with the remainder over 48 hours. There were 3 postoperative 
haematomas and none in the drainless group; a statistically significant dif-
ference (p = 0.034). Of the 6 recorded salivary leaks, 4 were in the drain group 
and 2 in the ARTISS alone group (p > 0.05). Conclusions: Comparable com-
plication rates and reduced length of stay suggest that ARTISS in SP is safe 
and effective. These findings stand to benefit both patients and the NHS by 
improving the patient journey and reducing overall costs. 
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1. Introduction 

Salivary gland tumours account for 3% of all head and neck cancer, with 70% - 
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85% of them occurring in the parotid glands [1] [2]. The majority of lesions are 
benign and are effectively treated by surgical excision alone [2]. The mainstay of 
treatment is a superficial parotidectomy, a procedure which traditionally in-
volves the placement of a vacuum drain. This collects excess fluid, saliva and 
blood, preventing a collection forming under the skin. This is removed once the 
volumes fall below a level determined safe by the surgeon. This can take several 
days and is a major reason for prolonged inpatient stay. 

An alternative to drain placement in superficial parotidectomy is the use of 
fibrin based sealants such as ARTISS [Solution for Sealant], which have been in-
creasing in prominence in head and neck surgery [3]. ARTISS is comprised of 
two human plasma derived components. One is a sealer protein solution con-
taining human fibrinogen and a synthetic fibrinolysis inhibitor (Aprotinin), 
which helps prevent the breakdown of the clot at the wound site [4]. The other is 
a low-concentration human thrombin solution in a calcium chloride solution 
which extends polymerisation time. Using this fibrin sealant allows the skin that 
is raised over the tumour to be sealed onto the surface of the remaining parotid 
bed, reducing dead space and preventing a potential collection accumulating 
under the skin. Bajwa et al. described, in a recent systematic review, that the use 
of fibrin sealants in soft tissue head and neck surgery is promising, though there 
is still a lack of sufficient evidence to support its use [5]. There have been two 
studies published to date which have looked at the use of ARTISS in parotidec-
tomy and its value in reducing patient length of stay [6] [7]. Both were small 
studies with 34 and 31 patients recruited, which found that ARTISS reduced pa-
tient length of stay and had comparable complication rates. However, neither of 
these studies included information on the use of antiplatelets or anticoagulants 
in their patients, so it still remains unclear as to the impact of these medications 
on postoperative complication rates with ARTISS without drains. 

This study, which is the largest of its kind, aimed to add to the body of evi-
dence demonstrating the safety and efficacy of a drain free, day case procedure 
using ARTISS, including those on antiplatelets and anticoagulants, which could 
result in improvement in patient satisfaction, through reduction in length of pa-
tient stay and avoidance of unnecessary drains. By using King’s Fund data, we 
also aimed to determine the degree of financial benefit which would be con-
ferred to the NHS by reducing the length of stay. 

2. Materials and Methods 

This case series was conducted at a tertiary head and neck unit in the United 
Kingdom between November 2015 and December 2018, where all patients re-
ferred to ENT have their management and surgery performed by one of the two 
head and neck surgeons. The study included all consecutive patients over our 
data collection period with a superficial parotid lump who had a benign preop-
erative sampling (FNA/core biopsy) and underwent a superficial parotidectomy. 
Patients who were found to have extension to the deep lobe and required either a 
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subtotal or total parotidectomy were not selected for a drainless approach. 
Standard practice at our institution is to tailor resection to the extent of the 

lump in the form of a partial superficial parotidectomy and all lumps were ex-
cised with a cuff of normal tissue where possible to ensure adequate clearance. 
None of the patients underwent an extracapsular dissection. 

Understanding that there may be a learning curve for the application of 
ARTISS, it was decided that it would be applied in addition to the normal tech-
nique where a drain is inserted. Following excision of the benign lump, a 14 Ch 
Redivac vacuum drain was inserted. The wound was closed with interrupted in-
tradermal 3 - 0 vicryl sutures, except for a short segment where the sutures were 
left untied, leaving a window into the surgical bed. A film of ARTISS fibrin 
sealant (2 mls) was sprayed through this window over the surgical bed using a 
pneumatised spray applicator. The skin flap was then lowered over the surgical 
bed and pressure applied for 2 minutes to allow polymerisation to occur as per 
the manufacturer guidelines. The remaining skin edge sutures were carefully tied 
without pulling the flap off the parotid bed and liquiband skin glue applied to 
the skin. No external sutures, clips or other dressings were applied. The patients 
were instructed to keep the wound dry for a week then to peel the glue off at 
home. Prior to conducting this study, a case series looking at specific drain out-
puts was done which showed that 86% (23/29) of outputs were below 40 ml by 7 
am the next morning (unpublished data). Therefore, it was decided that if the 
drain output was less than 40 mls, the drain could be removed and the patient 
discharged home as per previous normal practice. 

Following 25 cases in total with no significant complications the senior au-
thor, felt that the learning curve was past and moved on to using ARTISS alone, 
employing the same technique but without the use of a Redivac drain. Initially, 
patients were kept in overnight and discharged the next day as long as there 
were no complications. However, if the case was done at the start of an all-day 
list and the patient was well after 6 hours with adequate social support, they were 
then given the option of being discharged home the same day. This 6-hour rule 
was later removed and patients are now sent home the same day as long as their 
operations were uncomplicated and no problems were identified in the immedi-
ate postoperative period. This is now offered to all patients routinely in the ab-
sence of unavoidable circumstances, such as a lack of social support. 

Each case was recorded prospectively, including patient demographics and use 
of antiplatelet or anticoagulant therapy. The length of stay was also noted. We 
retrieved notes for each patient and recorded complications retrospectively after 
their follow up appointment at 4 to 6 weeks. The definitive histology report was 
also reviewed and recorded. The sample size was determined by the number of 
procedures it was possible to perform within the three-year period. 

Descriptive statistics were used for patient demographics and chi-squared was 
applied to the complication rates to determine statistical significance. A p-value 
of <0.05 was defined as statistically significant. For the purposes of statistical 
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analysis, patients were divided into ARTISS and drain and ARTISS alone groups, 
with patients being assigned to the group postoperatively depending on whether 
a drain was used. 

All patients included in the study were done so anonymously. As this study 
reflected an update in usual practice, no ethical permissions were sought. 

3. Results 

A total of 88 patients were included in the study, with 52 having ARTISS alone. 
The mean age in the ARTISS and drain group was 61.7 years (range 40 - 77) and 
59 years (range 18 - 81) in ARTISS alone. The ARTISS and drain group were 
38.9% male and the ARTISS alone were 50.9% male. Table 1 illustrates the per-
centage of patients on antiplatelet or anticoagulant therapy. Within the ARTISS 
alone group, 22 patients were done as day case procedures. 42.3% of the ARTISS 
alone group were discharged within 24 hours with the remainder between 24 - 
48 hours. Comparatively, none of the drain group were discharged within 24 
hours and 13.9% stayed longer than 48 hours. 

Table 2 shows a breakdown of the complications encountered in both groups 
of patients for comparison. There were 3 recorded haematomas in the group 
with ARTISS and a drain with 2 requiring a return to theatre, compared to 0 in 
the ARTISS alone group, which was statistically significant (p = 0.034). All 
haematomas were identified in the immediate postoperative period. Salivary 
leaks were also less common in the ARTISS alone group with only 2 observed, 
versus 4 in the ARTISS and drain group. There was a slightly higher number of 
temporary, partial facial nerve weaknesses in the ARTISS alone group, however, 
all patients had a full recovery at their follow-up appointment. 

Figure 1 and Figure 2 show a breakdown of the histology reports with pleo-
morphic adenomas and Warthin’s making up the majority of the cases. Table 3 
shows the raw figures for these data sets. 

 
Table 1. Patient demographics and length of stay. 

 
Age (years) Gender (%) Anticoagulation/antiplatelet (%) Length of stay (%) 

Mean Male Female Aspirin Clopidogrel LMWH <24 hrs 24 - 48 hrs >48 hrs 

ARTISS + drain 61.9 38.9 61.1 22.2 2.8 2.8 0 86.1 13.9 

ARTISS 59 50.9 49.1 15.4 4.8 2.4 42.3 57.7 0 

 
Table 2. Comparison of raw complication figures. 

 

Complications 

Haematoma 
Salivary 

leak 
Wound 

infection 
Facial nerve 

palsy 
First bite 
syndrome 

Total 

Artiss + drain 3 4 4 4 1 16 

Artiss 0 2 1 7 0 10 

χ2 0.034 >0.05 >0.05 >0.05 >0.05  
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Figure 1. Histology for ARTISS group. 

 

 
Figure 2. Histology for ARTISS and drain group. 

 
Table 3. Raw numbers for histology of both groups. 

 Artiss + drain Artiss 

Pleomorphic 13 27 

Warthins 14 23 

Oncocytoma 1 1 

Salivary duct carcinoma 1 1 

Benign myoepithelioma 1 0 

Basal cell adenoma 1 0 

Intra-parotid lymph node 1 0 

Spindle cell lipoma 1 0 

Merkel cell carcinoma metastatic deposit 1 0 

Lymphoma 1 0 

Mucoepidermoid carcinoma 1 0 

Total 36 52 

 
Surgeons found that ARTISS was easy to set up and use, with the pneumatised 

spray applicator allowing a suitably uniform spread of the sealant and effective 
closure of the wound. No immediate surgical complications were encountered 
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with its use. 

4. Discussion 

In looking to streamline the patient experience and safeguard patient care with 
evolving technology, fibrin based sealants have emerged as a popular surgical 
adjunct. Their application has been noted in various specialties, particularly 
neurosurgery, cardiac and vascular surgery, in an attempt to reduce blood loss 
and provide a watertight closure of soft tissue [8] [9]. The most substantial re-
view of fibrin sealants in head and neck surgery is the aforementioned review by 
Bajwa et al. which looked at the research base for its use in thyroidectomy, neck 
dissection, rhytidectomy and parotidectomy. The heterogeneity of studies in-
cluded made the meta-analyses difficult to interpret, but the studies identified on 
parotidectomy showed the most promising results. A study by Maharaj et al. 
found that the use of Tisseel© (a similar fibrin based sealant) resulted in a statis-
tically significant reduction in drainage output (p < 0.02) and a shorter average 
stay of 1.4 days compared to 1.6 days [3]. These findings were supported by 
Conboy and Brown, who in their study of 21 patients had no major complica-
tions and were performed as day cases [10]. The review identified the selectivity 
of patients in the studies used as being a key detractor from the strength of the 
results, as only the lowest risk patients were chosen. In our study we included all 
patients, with varying comorbid profiles, including the use of antiplatelet and 
anticoagulant therapy, putting them in the high risk category for postoperative 
bleeding. Both groups had comparable numbers on these therapies and have 
shown that even with the inclusion of these cases, the complication rates remain 
low. In addition, we demonstrated that the raw complication numbers seen with 
the use of ARTISS alone were better than with both ARTISS and a drain, with the 
difference of haematomas being statistically significant. It is appreciated that we 
did not have the numbers to reach statistical significance with other complication 
rates. Two recent studies have also looked at the use of ARTISS in performing day 
case parotidectomy. In Cunniffe et al., a study of 34 patients where 17 used 
ARTISS and 17 used drain alone, there were no haematomas, comparable num-
bers of salivary leaks, with 2 in the ARTISS group and 1 in the drain group and 3 
versus 2 seromas in ARTISS versus drain respectively [6]. Poolovadoo et al., con-
ducted a study of 31 patients using ARTISS with only 1 haematoma and 2 sero-
mas [7]. These complication rates are also comparable to our own and those re-
ported in the literature and thus day case superficial parotidectomy is a feasibly 
safe procedure in patients who are multi-comorbid [11]. 

Day case surgery in ENT is very common, with studies showing that it de-
creases the disruption to a patient’s life and reduces the anxiety suffered by fam-
ily members when their relatives are hospitalised [12]. Getting It Right First 
Time (GIRFT) for ENT recommended an increase in the use of day case surgery 
across ENT [13]. With the use of ARTISS, the introduction of day case surgery 
allowed 42.3% of our drainless patients to be discharged within 24 hours and as 

https://doi.org/10.4236/ijohns.2020.96023


J. Duffin et al. 
 

 

DOI: 10.4236/ijohns.2020.96023 200 Int. J. Otolaryngology and Head & Neck Surgery 
 

the learning curve continues, there is potential for this figure to increase. This 
supports the findings of Cunniffe et al., who found that 47% of their patients 
were able to go home the same day and that there was an improved mean length 
of stay of 0.52 days versus 1.64 days in the drain group. 

There are a limited number of studies which look at the potential cost benefit 
associated with moving towards day case parotid surgery and none in the United 
Kingdom. Furthermore, Tisseel© is the fibrin sealant used in all of these studies, 
which at a price of $167.25 (£122.85) per 2 mls, is more expensive than ARTISS 
$105.34 (£77.38), the fibrin sealant of choice in our study. The study done in 
Canada by Conboy and Brown found that the use of Tisseel© in parotid surgery 
resulted in a saving of $1775 CAD (£1013.17) per case [10]. A similar study in 
Spain found a saving of €755.44 (£664.26), though this was in thyroid surgery 
[5]. Due to a lack of itemised billing in the NHS, calculating the exact costs in-
curred during a patient’s stay is difficult. However, with the use of National Ref-
erence costs, the King’s Fund estimates that the average day case cost stands at 
£698 and £3375 for elective inpatient stays, with an estimated £2 billion in sav-
ings between 2013 and 2015 with the move towards more day case procedures 
[14]. According to the Hospital Episode Statistics data report 2017-18, 2490 
completed treatment episodes were classified as “benign neoplasm: parotid 
gland’ and though cases should always be judged on an individual basis, it is 
clear that an increase in the number of day case procedures with ARTISS would 
result in significant financial savings to the order of £6.5 million per year in the 
NHS [15]. It is also worth noting that the cost of ARTISS is also reclaimable by 
the trust through the purchase of blood products, extending further savings to 
the trust themselves. 

5. Limitations 

Although this is the largest study of its kind to date, we appreciate the limita-
tions of what is still a small data set performed by only two surgeons and there-
fore we do not have the numbers to reach statistical significance on all complica-
tion rates. A well designed multi-centre randomised controlled trial would be 
beneficial in further determining the efficacy of ARTISS in parotidectomy. There 
was some heterogeneity in the types of tumours removed in the ARTISS and 
drain group which may have had an impact on the tendency for the surgical bed 
to bleed postoperatively. There was also no control of the antiplatelet and anti-
coagulation status of patients who underwent surgery, other than the standard 
preoperative considerations. Therefore, a controlled study looking at anticoagu-
lated versus non-anticoagulated patients and patients with and without anti-
platelets would provide a more substantial basis for assessment of their effects on 
use of fibrin based sealants in parotidectomy. 

6. Conclusion 

This case series demonstrates encouraging results for day case parotid surgery 
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and provides a basis for further trials looking at performing day case parotidec-
tomies in comorbid patients. Comparable complication rates and shorter hospi-
tal stays will improve the patient experience and overall satisfaction of the 
service, while making considerable savings for the NHS. 
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