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Abstract

Objectives: Previous studies have shown that hot saline solution (HSS) nasal irriga-

tion is effective against nasal bleeding and is used to treat nasal hemorrhage. In a

pilot study, we evaluated hot saline nasal irrigation in comparison to a routinely used

nasal packing in terms of self-reported complications and mucosal healing after func-

tional endoscopic sinus surgery.

Methods: Patients undergoing surgery for bilateral chronic rhinosinusitis received

polyvinyl acetate (PVA) nasal packing in the left nostril, and the right nostril was

rinsed with 47�C sterile saline immediately after surgery. Patients' experiences of

pain, bleeding, and other types of uncomfortable experiences were measured using a

visual analog scale for each nostril before, during, and immediately after nasal packing

removal. Two weeks post-surgery, the assessments were repeated including an endo-

scopic evaluation of the mucosa by the surgeon.

Results: Twenty-seven patients completed the study. Prior to removal of the packing,

the patients experienced significantly more pain and other uncomfortable experi-

ences in the nostril treated with nasal packing, as compared to the nostril solely

rinsed with hot saline. After removal, patients reported significantly more uncomfort-

able experiences from the packing treated nostril. Two weeks post-surgery, no differ-

ence in mucosal healing was observed between the two nostrils.

Conclusions: The results from this study indicate that irrigation with HSS could be an

alternative postoperative treatment to conventional PVA nasal packing. Hot saline

irrigation may contribute to patients experiencing improved control of postoperative

bleeding, pain, and less suffering of other causes as well as health-economic benefits,

without affecting the mucosal healing up to 2 weeks post-surgery.

Level of Evidence: 1b
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1 | INTRODUCTION

Chronic rhinosinusitis (CRS) is a common inflammatory condition that

affects 3%-10.9% in Europe1,2 which heavily impacts the quality of life

(QoL).3,4 The disease is characterized by prolonged and recurring

inflammation of the paranasal sinuses, and functional endoscopic

sinus surgery (FESS) is routinely employed in cases of ineffective med-

ical therapy. CRS with nasal polyps (CRSwNP) commonly requires sev-

eral surgical interventions that may further impose anxiety and stress

on the patient. After sinus surgery, nasal packing is routinely inserted

into the nasal cavity to reduce postoperative complications such as

bleeding and synechiae formation.5 The occurrence of such complica-

tions has previously been associated with lowered QoL among CRS

patients. However, nasal packing has been frequently reported as

painful and uncomfortable as it causes nasal obstruction, sinus pres-

sure, and nasal discharge.6-8 Bleeding and anxiety are associated with

the removal of the packing9 which is commonly described as the

worst step in the surgical procedure.10

To minimize the unpleasantness of nasal packing removal, new

innovative nasal packing materials have been introduced with absorb-

able or biodegradable capabilities designed to dissolve by themselves.

Studies evaluating absorbable packings have shown beneficial effects

in terms of mucosal healing,11 reduced synechiae formation, nasal dis-

charge, and improved ostiomeatal complex patency when compared

to no packing.12 A meta-analysis reported that absorbable packing

was favorable in terms of comfortability and reduced synechiae for-

mation when compared to nonabsorbable and no packing methods,

and postoperative bleeding was lower than nonabsorbable packing

usage.13

However, the benefits of absorbable packings are currently under

debate. Hence, several studies are unable to provide conclusive evi-

dence regarding postoperative outcome differences between absorb-

able, nonabsorbable, and no-packing methods.14-17 No packing was

advantageous in terms of expected QoL related to the extent of expe-

rienced postoperative complications, and that packing was not prefer-

able to prevent synechiae formation.18 In addition, the study also

indicated that no-packing methods were more cost-effective and ben-

eficial effects of absorbable packing could only be observed when

compared to other nasal packing materials. Nasal packing as a routine

for postsurgical treatment has been previously criticized,19,20 and

some studies may even suggest that absorbable packing has negative

impact on wound healing.16,21 Furthermore, absorbable packing mate-

rials do not always fully dissolve; thus, the pain-related step of packing

removal may still be required in some cases.

Historically, excessive nasal bleeding has been treated with hot

water, and a study by Stangerup et al. demonstrated that hot water

irrigation had a higher success rate than nasal packing, treating poste-

rior epistaxis.22 Similarly, hot saline solution (HSS) irrigation is effec-

tive in controlling intraoperative nasal bleeding,23 causing less pain,

reducing trauma to the mucosa, and shortening the hospital stay.24

Irrigation with HSS may therefore be an advantageous alternative to

nasal packing as a postoperative treatment, with the possibility to

reduce pain and unpleasantness for the patients and to minimize the

cost. The nonabsorbable packing, polyvinyl acetate (PVA), is currently

part of the standard care after surgery in Sweden. Thus, the aim of

the current pilot study was to evaluate the HSS irrigation method

compared to the routinely used PVA nasal packing, in terms of

patient-reported complications as well as endoscopic evaluation after

FESS in patients with CRS.

2 | MATERIALS AND METHODS

2.1 | Study design and objectives

A prospective study with intraindividual comparison was conducted

applying PVA nasal packing in one nostril and irrigation with HSS in

the other nostril as postoperative treatment after bilateral FESS. The

primary objective was to compare subjective experiences of postoper-

ative events as bleeding, pain, and other inconveniences between the

two treatments, before and after removal of the PVA as well as

2 weeks post-surgery. Secondary objectives were to evaluate the par-

ticipants' subjective experience of the removal of the PVA and to

compare the surgeon's visual evaluation of the nasal cavities 2 weeks

after FESS.

2.2 | Participants

Patients undergoing FESS for bilateral CRS, CRSwNP, or without

nasal polyps (CRSsNP) were consequently recruited at the Ear,

Nose, and Throat Clinic at Sophiahemmet Hospital located in

Stockholm, Sweden. CRS diagnosis was based on clinical symptoms,

nasal endoscopic assessment, and computed tomographic (CT) scan-

ning according to European Position Paper on Rhinosinusitis and

Nasal Polyps.25 The inclusion criteria were bilateral disease, age over

18, and ability to understand Swedish. Bilateral disease was ensured

with endoscopic assessment and CT scans. Exclusion criteria were

history of abnormal blood coagulation, previous excessive periopera-

tive epistaxis, and treatment with anticoagulants. Patients with only

frontal sinus or sphenoid sinus pathology were not included in

this study. In total, 38 patients were consecutively recruited and

enrolled after giving informed written consent. The study is

approved by the Swedish Regional Ethical Review Board Dnr:

2016/945-31/1. Participation was voluntary, and all participants

gave written informed consent.

2.3 | Surgical procedure and postoperative
treatment

All surgeries were performed by the same two surgeons, at the clinic,

with similar surgical methods under general anesthesia. As PVA nasal

packing is the standard care and treatment procedure in Sweden, our

study focused to have such packing as comparator to the HSS irriga-

tion. FESS in our study included middle meatal antrostomy and total
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ethmoidectomy (both anterior and posterior) as well as Draf I proce-

dure and a bilateral sphenotomy. Preoperatively, we used lidocaine–

naphazoline spray and cocaine hydrochlorine gauze strips placed in the

medial meatal area. Messerklinger technique with a micro-brider was

employed, and intraoperative bleeding was controlled with a

monopolar suction coagulation electrode or electrocauterization with a

bipolar forceps. None of the participants were treated with oral corti-

costeroids preoperatively.

Immediately after surgery, all patients were equally treated;

PVA nasal packing (8 cm, Merocel) was inserted in the left nostril

and the right nostril was rinsed with 200 ml 47�C sterile saline

solution. The irrigation method employed in our study was based

F IGURE 1 Postoperative complications assessed with VAS. Pain (A), bleeding (B), and other uncomfortable experiences (C) were measured
before (N = 27) and after nasal packing removal (N = 25-26), and 2 weeks post-surgery (N = 27), comparing PVA nasal packing and HSS

irrigation in separate nostrils. Uncomfortable experiences assessed with VAS were measured during (N = 27) nasal packing removal (D). Data are
presented as median with IQR. HSS, Hot saline solution; PVA, polyvinyl acetate; VAS, visual analog scale. Significance levels are considered at
*P < .05; **P < .01

TABLE 1 Proportion of patients
experiencing the HSS or PVA as the least
unpleasant postoperative treatment, as
assessed before nasal packing removal
and 2 weeks post-surgery

Total N HSS PVA No difference

Before nasal packing removal, N (%) 27 21 (78) 4 (15) 2 (7)

Two weeks post-surgery, N (%) 22 13 (59) 9 (41) 0 (0)

Abbreviations: HSS, Hot saline solution; PVA, polyvinyl acetate.
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on studies by Stangerup et al., showing that a temperature of 47�C

saline solution dampens hemorrhage without causing damage and

necrosis to the mucosa.22,26 The patients returned home the same

day of the surgery and were instructed to remove the PVA the fol-

lowing day by pulling a string attached to the PVA. Postoperatively,

all patients were instructed to irrigate the nasal cavities with

100 ml room tempered saline in each nostril two times daily until

the follow-up 2 weeks after surgery. They were also instructed to

use nasal corticosteroid spray two times daily starting from the day

after surgery.

2.4 | Outcome measures

Questionnaires with visual analog scale (VASs) were used to assess

the patients' experiences of pain, bleeding, and other types of

uncomfortable experiences from each nostril. VAS data were

processed as a number between 0 and 10027 and was retrieved

before, during, and after removal of the PVA as well as at the time for

the revisit to the clinic after 2 weeks.

The included patients were asked to report which treatment was

regarded as least unpleasant, in a questionnaire. Patients were given

the opportunity to give short free-text comments about uncomfort-

able experiences before, during, and 2 weeks after the removal of the

PVA. The comments were compiled and shortened to common

denominators, and then quantified, similar to qualitative content anal-

ysis28 with a descriptive approach. The purpose to gather such free-

text comments was to explore patients' experiences of the packing

and HSS rinsed nostril, respectively. At the 2-week revisit, the sur-

geons endoscopically evaluated the outcomes of the postoperative

treatments in each nasal cavity, in terms of bleeding and mucosal

healing.

TABLE 2 Patients' described experiences of discomfort before nasal packing removal and 2 weeks post-FESS

Before nasal packing removal (no. of comments) Two weeks post-surgery (no. of comments)

Described discomforts PVA HSS NS PVA HSS NS

Bleeding

Bleeding 2 2 6 1 2

Secretions

Rhinorrhea 2 2 2

Crusts 1 1 1

General discomforts

Uncomfortable 1

Severe discomfort 1

Sensory discomforts

Pain 2 2 3 2

Tingling 1 1

Tickling 2

Sting 2 2

Sinus pressure 2 3 1 1

Dryness 3

Congestion

Nasal congestion 2 1 3 2 1 2

Breathing difficulties 2 3

General symptoms

Headache 2 1

Fever 1

Sneezing 3

Vertigo 1

Problematic nasal rinsing 1 1

No olfaction improvement 1

Signs of infection 2

No problems 1 1 1

Total 18 3 29 11 3 19

Note: Comments of discomfort were shortened into common denominators and then quantified.

Abbreviations: HSS, Hot saline solution; NS, not specified; PVA, polyvinyl acetate.
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2.5 | Statistical analysis

VAS scores from each nostril were analyzed with Wilcoxon signed

rank test as normality of data could not be assumed. To conduct sta-

tistical analysis and create graphical presentation, GraphPad Prism

(V8.4.2) was utilized. VAS data were presented as percentage and

median with interquartile range (IQRs). Significant difference was con-

sidered at P < .05.

3 | RESULTS

In the current study, postoperative complications were assessed in

27 out of 38 treated patients with HSS irrigation and PVA nasal pack-

ing in separate nostrils. Eleven patients did not fully complete the

study; eight did not return the questionnaire, and three canceled their

2-week revisit. The study population consisted of 17 CRSwNP cases

and 10 CRSsNP cases, with a distribution of 21 males and 6 females.

Patients' age ranged between 23 and 73 (mean age 43.4 ± 14.8 years).

3.1 | Postoperative complications experienced by
the patients

Before removal of the nasal packing the day after surgery, the patients

experienced the HSS as significantly less painful (HSS median 17, IQR:

4-30 vs PVA median 30, IQR: 16-51) and less uncomfortable (HSS

median 26, IQR: 7-45 vs PVA median 32, IQR: 18-67) when compared

to the PVA nasal packing (Figure 1A,C). At the same time, the per-

ceived postoperative bleeding on the HSS side was slightly elevated

(HSS median 38, IQR: 18-62 vs PVA median 30, IQR: 16-62), although

the difference in VAS score was not significant (Figure 1B). Most of

the patients (78%) reported the HSS irrigation as the least unpleasant

postoperative treatment (Table 1).

The unpleasantness upon the removal of the nasal packing was

widely scattered along the VAS scoring (median 47, IQR = 12-76),

from not unpleasant to very uncomfortable. Approximately one-third

of the patients reported a VAS score ≥ 75, that is, very uncomfortable

(Figure 1D).27

After removal of the nasal packing, the uncomfortable experi-

ences were significantly worse in the nostril treated with PVA nasal

packing as compared to HSS irrigation (HSS median 18.00, IQR:

11.00-38.25 vs PVA median 29.00, IQR: 16.75-56.25; Figure 1C). The

sensation of bleeding tended to be less in the HSS-treated side

(Figure 1B), although the difference in VAS was not significant (HSS

median 19.00, IQR: 8.75-45.50 vs PVA median 35.50, IQR:

18.25-61.25). VAS pain score was slightly decreased in the HSS nostril

after the removal of the nasal packing, although not significant (HSS

median 15.00, IQR: 4.50-33.00 vs PVA median 22, IQR: 9.00-39.50).

During the follow-up visit 2 weeks after the surgery, all VAS scores

were considerably lower, and no difference in any of the VAS scores

was observed between HSS and PVA. A slight majority of the patients

(59%) reported the HSS irrigation as least uncomfortable at this time

(Table 1). Endoscopic evaluation, 2 weeks post-surgery, showed that

wound healing of the sinonasal mucosa was neither compromised in

any nostril nor were any cases of postoperative bleeding discovered

in the patients.

3.2 | Openly described inconveniences

Post-surgery, participants were asked to comment and describe their

perceived inconveniences before, during, and 2 weeks after nasal pack-

ing removal, in free text. The patients described a vast number of

unpleasant experiences (Table 2). Bleeding, pain, congestion, and sinus

pressure were the most frequent postoperative unpleasant experiences.

Several patients pointed out uncomfortable experiences toward a

specific nostril, and most of these side-specific experiences were

related to the PVA-packed nostril. On the HSS side, a few participants

described bleeding, congestion before removal, and more crusting and

congestion 2 weeks post-surgery (Table 2). Patients experiencing

inconveniences in the PVA-packed nostril described them similarly to

the complications in the HSS-treated nostril but also perceived

breathing difficulties, pain, sinus pressure, and increased rhinorrhea as

well as a general sense of discomfort (Table 2).

The removal of the PVA packing was perceived as painful, uncom-

fortable, and inducing bleeding. The bleeding or other types of

unpleasantness were considered severe for some patients (Table 3).

The nasal packing was perceived as surprisingly large, and a relief after

removal was described. The packing removal was perceived as gener-

ally unproblematic for about one-fifth (19.2%) of the patients.

TABLE 3 Patients' described experiences of discomfort during
nasal packing removal

Described
discomforts

During nasal packing removal (no. of
comments)

Bleeding

Bleeding 5

Severe bleeding 3

General discomforts

Uncomfortable 4

Severe discomfort 4

Sensory discomforts

Pain 5

Stinging 1

Tickling 1

General comments

No problems 5

Relief after

removal

4

Surprised by the

size

3

Note: Comments of discomfort were shortened into common denominator

and then quantified.
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4 | DISCUSSION

To date, the standard treatment strategy in the management of

refractory CRS is FESS. To achieve a beneficial therapeutic outcome,

proper postoperative care is essential.25 Currently, most surgeons

decide to use nasal packing in the sinonasal cavity post-surgery due to

the concern of postoperative hemorrhage and intranasal adhesions.29

However, nasal packing is a painful procedure that causes rebleeding

upon removal and may affect the mucosal healing.21 The effectiveness

of nasal packing is currently an issue of controversy, as studies have

been unable to show significant benefits.16,18 HSS rinsing is an

established procedure that has hemostatic effect on the mucosa.23 In

the current pilot study, self-rated postoperative complications of con-

ventional nonabsorbable PVA packing and the alternative no-packing

method, HSS, were compared in the same patient.

The results of the current study show a significant better out-

come with HSS in terms of pain before as well as for pain and other

uncomfortable experiences both before and after removal of the PVA.

Moreover, a tendency of less bleeding was documented from the

HSS-treated nostril after removal of the PVA. No significant differ-

ences in any of the assessed variables were detected 2 weeks

post-surgery. In addition, approximately one-third of the patients

experienced extreme pain (VAS ≥ 75) during the packing removal, and

overall, a slight majority of the patients preferred HSS over the PVA.

In line with our findings, a previous study showed that the bleed-

ing, pain, and other uncomfortable experiences were significantly

reduced in the nasal cavity without packing as compared to the one

packed with PVA.30 Also, the same study showed no difference in

mucosal adhesions between packed and non-packed nostrils. More-

over, results from meta-analyses have concluded that nasal packing

did not reduce bleeding post-surgery,13 and no significant differences

in synechiae formation could be observed between no packing and

various packing materials.31 In addition, packing was not advanta-

geous in terms of postoperative adhesion, and no-packing methods

were suggested to be a cost-efficient alternative.18

However, there are conflicting results in the literature. Less adhe-

sions and other complications were observed with absorbable and non-

absorbable packing.13 Also contradictory to our findings, a similar study

showed an increased risk of postoperative bleeding in nostrils without

packing.32 Likewise, no significant difference in nasal congestion, pain, or

postoperative bleeding was reported with nonabsorbable packing com-

pared to absent packing.33 The authors also reported higher incidence of

middle meatus adhesion when left unpacked. Thus, those results are in

conflict with the present findings, as we observed that the nasal packing

significantly increased the pain before packing removal, and the HSS-

irrigation-treated nostril significantly reduced the bleeding and other

uncomfortable experiences as opposed to the packed side. In addition, no

form of synechiae could be observed in any of the patients included in

our study, assessed 2 weeks after surgery. Hence, the HSS irrigation tech-

nique may be equally effective in terms of avoiding mucosal adhesions.

Although consensus has not been reached, leaving the nasal cav-

ity without packing after FESS appears to neither affect the healing

process nor worsen postoperative bleeding in most patients.19

Following attentive preoperative and intraoperative hemostatic mea-

sures as well as employing a cautious operative technique minimizes

bleeding and thereby the necessity to pack.20,34 However, the need

to pack may be warranted in cases of severe nasal hemorrhage which

should be carefully investigated before and during surgery by the sur-

geon to assess the risk for each patient.19 Thus, we believe nasal

packing is needed for patients with imminent risk of postoperative

bleeding but not for everyone undergoing sinus surgery.

The qualitative data presented in our study, consisting of openly

described discomforts by the included patients, confirm previously

established sinonasal symptoms typically experienced by patients with

CRS.25 The stress, pain, and unpleasantness evoked by the nasal packing

removal were apparent from the open free-text comments. A wide array

of symptoms and experiences were described, and numerous patients

expressed excessive discomforts related to one of the nostrils. Thus, the

results outline that discomforts experienced post-FESS during recovery

are partly related to the utilized postoperative treatment method. The

variation and number of perceived discomforts in the PVA-treated nostril

exceeded greatly the discomforts experienced in the HSS-treated nostril.

However, as some individuals preferred the PVA packing and explicitly

expressed troubles with the HSS-treated nostril, it is of importance to

acknowledge the problems associated with both methods. Our study

highlights the possibility to reduce unpleasantness and pain experienced

post-surgery, by giving the patients the opportunity to avoid PVA and

have their nostrils rinsed with HSS instead. Individuals with CRS are com-

monly depicted as a patient group with reduced QoL,3 assessed by the

extent of sinonasal symptoms which were clearly reported here. Thus,

minimizing the postsurgical suffering may ultimately improve the QoL

during the recovery time after surgery for patients with CRS. We believe

that HSS is preferred in most cases of FESS, given that the surgeon con-

siders it appropriate in terms of managed risk of nasal hemorrhage.

To the best of our knowledge, this is the first time HSS has been eval-

uated postsurgically in an intraindividual study setting; each patient func-

tioned as their own control. The equal bilateral CRS involvement of all

included patients ensured the comparability between the HSS and nasal

packing treated sides of the nasal cavity, respectively. The surgical proce-

dures were consistently performed by the same two surgeons which fur-

ther strengthened the validity of our study. Nonetheless, there are some

limitations to our study that need to be acknowledged. The dropout rate

was relatively high which may be a source of bias. Though the surgical

procedure was equally performed in both sinuses, the lack of randomized

allocation may have biased the results. An inherent disadvantage with the

current study design is the difficulty to maintain treatment blinding. Lastly,

the current study lacked assessment of the long-term mucosal healing

process, past the 2-week follow-up. Thus, to further confirm the benefits

of replacing conventional packing with the HSS rinse method, assess-

ments of QoL and long-term mucosal adhesion complications are needed.

5 | CONCLUSION

Our findings indicate that there are no significant benefits to be

gained from nonabsorbable packing compared to HSS after FESS, in
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terms of patients' comfort or bleeding. From the results of the present

study, we conclude that irrigation with 47�C sterile saline could be an

alternative postoperative treatment. Hot saline irrigation may contrib-

ute to patients experiencing improved control of postoperative bleed-

ing, pain, and less suffering of other causes for the patients as well as

health-economic benefits, without affecting the mucosal healing up to

2 weeks post-surgery. In light of our findings, postsurgical nasal pack-

ing is still the treatment of choice for patients with risk of excessive

hemorrhage.
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