J Anesth (2014) 28:494-498
DOI 10.1007/s00540-013-1749-7

ORIGINAL ARTICLE

Comparison of Siccoral® spray, Stomatovis® gargle, and Strefen®
lozenges on postoperative sore throat

Gozde Bumin Aydin - Jiilide Ergil -
Reyhan Polat - Murat Sayin - Fatma Kavak Akelma

Received: 18 July 2013/ Accepted: 5 November 2013 /Published online: 21 November 2013

© Japanese Society of Anesthesiologists 2013

Abstract

Purpose Postoperative sore throat (POST) is a frequent
complication caused by mucosal trauma to the pharyngeal,
laryngeal, and tracheal airway after endotracheal intuba-
tion. We compared the effectiveness of Siccoral, Strefen,
and Stomatovis treatments in alleviating POST.

Methods This prospective, randomized, single-blinded,
controlled trial compares the incidence of POST with
Strefen lozenges, Siccoral spray, or Stomatovis gargle.
Three hundred and twenty American Society of Anesthe-
siologists class I-III patients undergoing elective genito-
urinary surgery under general orotracheal anesthesia were
randomly allocated to four groups of 80 patients each. In
the postoperative awakening unit and during related ser-
vices, POST was evaluated by a blinded anesthesiologist at
0, 1, 6, and 24 h post extubation.

Results  The highest incidence of POST occured at 0 and
1 h post extubation in all groups (P = 0.002 x 107,
P = 0.004 x 107°, respectively). A significantly lower
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incidence of POST was observed in Strefen and Siccoral
groups at 0 and 1 h compared to Control group (Strefen:
P =0.004 x 107, P =0.007 x 107% Siccoral: P =
0.003 x 1078, P = 0.007 x 107, respectively). A sig-
nificantly lower incidence of POST was observed with
Siccoral treatment at 0 h post extubation (P = 0.002 vs.
Strefen treatment). Although POST incidence was not
significantly different between the Stomatovis and Control
groups, it was lower in the Stomatovis group at 0 and 1 h
(P =0.026 and 0.013, respectively). The incidence of
POST was similar in all groups at 6 and 24 h post extu-
bation (P = 0.141 and 0.426, respectively).

Conclusion Siccoral and Strefen can be effective in
relieving POST in the early hours after extubation.

Keywords Intubation tracheal - Complications -
Postoperative sore throat - Pharmacological method -
Siccarol - Strefen - Stomatovis

Introduction

Postoperative sore throat (POST) is an uncomfortable,
distressing sequela reported in 21-65 % of cases after
tracheal intubation [1-3]. The etiology of POST is multi-
factorial: the size of the tracheal tube, type of the cuff,
movement of the endotracheal tube during surgery, and
excessive pharyngeal suctioning might cause localized
trauma and inflammation of the pharyngeal mucosa [2].
One of the important causative factors of POST is general
anesthesia using dry cool anesthetic gases, which decrease
the humidity and temperature of the ciliary mucosal epi-
thelium of the lower respiratory tract. The anesthetic dry
gases also induce inflammation, which inhibits the normal
function of these cells [4].
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Several pharmacological and nonpharmacological
methods have been reported for the attenuation of POST,
such as lubricating the endotracheal tube cuff, inhaling
beclomethasone, and gargling with benzydamine hydro-
chloride [1].

There are several convenient drugs for the care of the
mouth and throat. Stomatovis mouthwash is useful for
prevention of symptoms associated with stomatitis and
gingivitis and helps with lubrication of the oral cavity.
Strefen, a sugar-based lozenge formulation containing
flurbiprofen, was developed to provide soothing topical
effects in addition to pain relief [5]. Siccoral, containing
sea salt and glycerine, moisturizes the mouth and throat
mucosa with an osmotic effect, providing saliva-like oral
viscosity. This study hypothesized that these drugs could
alleviate POST with different mechanisms of action on the
mucosal surfaces of the airway. The aim of this study is to
compare the effectiveness of Siccoral, Strefen, and Sto-
matovis treatments in alleviating POST.

Methods

Institutional Ethics Committee approval and written
informed consent (Ref. no. 11, 16/11/2012) were obtained,
and the study was registered in ANZCTR (ACT-
RN12613000477729). Three hundred and twenty Ameri-
can Society of Anesthesiologists (ASA) class I-III patients,
18-80 years of age, undergoing elective genitourinary
surgery under general orotracheal anesthesia were ran-
domly allocated to four groups of 80 patients each. The
exclusion criteria included patients having sore throat and
asthma, allergies to study drugs, recent use of nonsteroidal
antiinflammatory drugs (NSAID) medication, upper respi-
ratory tract infections, Mallampati grade >2, a known
surgical duration of >240 min, use of nasogastric tube, one
or more unsuccessful attempts at intubation, and a history
of steroid therapy. The study was conducted between
January and April 2013 at Diskapt Yildirim Beyazit
Research and Training Hospital.

Patients were randomized into the following four groups
by a computer-generated random number table: Strefen
(STF), Siccoral (SCO), Stomatovis (STM), and Control
(C) groups. Patients allocated to these groups received STF
oral lozenges 45 min before induction of anesthesia; or
received four puffs of SCO spray into the oropharyngeal
cavity 30 s before induction of anesthesia; or gargled
15-20 ml STM for at least 60 s before induction of anes-
thesia; or received no additional treatment (C) (Table 1).
Becuse of drug taste and drug administration techniques,
patients could not be blinded.

All patients were premedicated with 0.01-0.03 mg/kg
im. midazolam, 30 min preoperatively. Single-use

Table 1 Content of the three drugs

Strefen Flurbiprofen 8.75 mg, sucrose, glucose syrup, honey,
lozanges Macrogol 300, lemon flavor, potassium hydroxide,
Levomenthol (Drossapharm, Basel, Switzerland)
Siccoral 10 mg sea salt 1 %, glyserol, patent blue, methyl
spray paraben, prophyl paraben, purified water
(Drossapharm, Basel, Switzerland)
Stomatovis Purified water, xylitol, marshmallow mucilage,
gargle vegetable glycerol, dipotassium glycyrrhizinate,

phosphoglucan, carboximethyl beta-glucan, sodium
bicarbonate, chlorobutanol, PVM/MA, sodium
hydroxymethyl glycinate, PEG-40 hydrogenated
castor oil, acesulfame K, flavoring, green color
(E102, E131, E514) (Pomezia, Roma, Italy)

polyvinly chloride endotracheal tubes (Bigakgilar®, Istan-
bul, Turkey), having low-pressure, high-volume, soft-seal
cuffs of size 8.0-9.0 and 7.0-7.5 mm internal diameter,
were used for male and female patients, respectively. After
connecting to standard monitors, anesthesia was induced
with fentanyl (2 pg/kg), propofol (2 mg/kg), and atracuri-
um (0.5 mg/kg). After achieving maximum neuromuscular
blockade by train-of-four stimulation (TOF) (TOF Watch
SX; Organon, Dublin, Ireland), an experienced anesthesi-
ologist who was blinded to group allocation performed
tracheal intubations without applying cricoid pressure. For
sufficient neuromuscular blocade, a TOF ratio <10 % was
used. The cuff was inflated until no air leak could be heard
with peak airway pressure at 20 cm H,O. Cuff pressure
was maintained between 18 and 22 cm H,O using a
handheld pressure gauge (Endotest; Riisch, Kernen,
Germany).

Anesthesia was maintained with sevoflurane in 33 %
oxygen, and an i.v. bolus of atracurium was repeated
intermittently to maintain one or two twitches on TOF
stimulation of the ulnar nerve. Remifentanil i.v. infusion
was initiated in all the patients at a dose of 0.1-0.2 pg/kg/
min. All patients received i.v. acetaminofen (1,000 mg)
before extubation for postoperative surgical pain.

At the end of surgery, residual neuromuscular block was
antagonized with atropine (0.02 mg/kg) and neostigmine
(0.05 mg/kg). Nasogastric tubes were not inserted in any
patients. To avoid tissue trauma and to confirm complete
clearance of secretions, oral suctioning was performed just
before extubation and under direct vision. When the TOF
ratio was >70 % and the patient was fully awake, patients
were extubated.

Outcome measures
POST was evaluated by an anesthesiologist who was

blinded to the group allocations at 0 h (within 20 min) in
the postoperative awakening unit, and at 1, 6, and 24 h
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during related postoperative services. At the time of the
first evaluation, patients with a Ramsey Sedation Score [6]
of 2 (cooperative, oriented, and tranquil) or 3 (responding
to commands only) were included.

The severity of POST was graded on a 4-point scale as
follows: 0, no throat pain; 1, mild throat pain (complaint of
sore throat only on questioning); 2, moderate throat pain
(complaint of sore throat without direct questioning); or 3,
severe throat pain (change of voice associated with throat
pain) [1-3].

Sample size estimation was performed using NCSS and
PASS 2000 (NCSS LLC; NCSS, Kaysville, Utah, USA)
software. A total sample size of at least 300 (75 per
group) cases was required to detect at least a 23.8 %
difference between any of two groups with a power of
90 % at the 5 % significance level. The difference of
23.8 % was taken from published literature [7]. We
decided to enroll 80 cases in each group to ensure a
sufficient sample size in the case of subject withdrawal or
incomplete/missing data.

Statistical analysis

Data analysis was performed using SPSS for Windows,
version 11.5 (SPSS, Chicago, IL, USA). The Shapiro—Wilk
test was used to determine whether the discrete data were
normally distributed. The Levene test was used for the
evaluation of homogeneity of variances. Metric discrete
variables are shown as mean = standard deviation (SD)
and number of cases and percentages used for nominal
data. Mean age differences among groups were analyzed
using one-way analysis of variance (ANOVA); the Krus-
kal-Wallis test was applied for comparisons of surgery
duration. The Mann—Whitney U test was used to determine
whether associations between duration of operation and
sore throat were statistically significant. Nominal data were
analyzed by Pearson’s chi square test. A P value less than
0.05 was considered statistically significant. All possible
multiple comparisons (the Bonferroni correction) were
applied to minimize type I error. A P value less than 0.0125
was considered statistically significant for the Bonferroni
correction.

Results

No patients were excluded from analysis. Patient charac-
teristics, duration of surgery, and remifentanyl consump-
tion were comparable between the groups (P = 0.114,
0.991, 0.258, and 0.183, respectively) (Table 2).

The highest incidence of POST occured at 0 and 1 h
after extubation in all groups (P = 0.002 x 10_7,
0.004 x 107, respectively). There was a significantly
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Table 2 Patient characteristics and total remifentanyl consumption
of groups

Groups Age (years)  Gender Duration Total
(n = 80) (M/F) of surgery  remifentanyl
(h) consumption
(ng)
Control 61.3 + 123 72/8 1.6 £ 0.6 801.4 £ 267.8
Strefen 56.5 £ 13.8 72/8 1.7+ 1.0 797.6 £ 429.5
Siccoral 60.0 + 12.1  73/7 1.5+ 08 7223 £ 3604
Stomatovis  60.2 £ 13.0  72/8 1.54+06 7583 + 2694
P 0.114 0.991 0.258 0.183
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Fig. 1 Incidence of postoperative sore throat (POST) among groups

Table 3 Duration of surgery and total remifentanyl consumption in
relationship to postoperative sore throat (POST) incidence at 0, 1, and
6h

Duration of
surgery (h)

Total remifentanyl
consumption (|g)

0 h (20 min)

POST (—) (n = 229) 1.5+ 0.8 741.4 £ 347.7
POST(+) (n =91) 1.7 £0.7 841.6 £+ 304.5
P 0.005 0.005
1h
POST (—) (n = 249) 1.6 +£0.8 759.5 + 358.4
POST (+) (n =171) 1.6 £ 0.6 806.4 + 255.8
P 0.109 0.061
6 h
POST (—) (n =277) 1.6 £0.8 776.7 £+ 347.6
POST (+) (n = 43) 1.5+£06 725.8 £+ 272.5
P 0.573 0.514

lower incidence of POST in STF and SCO groups at 0
and 1 h compared to C group (C vs. STF: at O h,
P =0.004 x 107>, and at 1 h, P = 0.007 x 10™% C vs
SCO: at Oh, P =0.003x 1078, and at 1 h,
P =0.007 x 107%). A significantly lower incidence of
POST was observed in the SCO group at 0 h compared
to the STF group (P = 0.002). Although POST inci-
dence was not significantly different between the STM
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and C groups, it seems to be lower in the STM group at
0 and 1h (P =0.026 and 0.013, respectively). The
incidence of POST was similar in all groups at 6 and
24 h post extubation (P = 0.141 and 0.426, respectively)
(Fig. 1).

Operation duration seems to affect the incidence of
POST. Independent of treatment, POST incidence is higher
at 0 h postoperatively in longer-duration operations with
higher remifentanyl consumption (P = 0.005; Table 3). As
there is no POST score greater than 1, we analyzed the
absence or presence of POST.

Discussion

We found that the incidence and severity of POST in
patients undergoing genitourinal surgery during general
orotracheal anesthesia with endotracheal intubation was
significantly less at early postoperative periods by preop-
erative spraying of SCO into the oral cavity or adminis-
tration of STF lozenges.

POST has been rated by patients as the eighth most
undesirable outcome in the postoperative period [1-3].
There are numerous studies of various approaches for
reducing POST, including the use of i.v. dexamethasone,
inhaled fluticasone, applying lidocaine or betamethasone
gel over the tracheal tube, and spraying the tube cuff
with benzydamine or lidocaine [2, 7-9]. Topical steroids
can cause local mucosal infection, and 10 % or 2 %
lidocaine solution containing ethanol polyethylene glycol
400 could cause tracheal mucosa damage [2, 7]. Ben-
zocaine also increased the risk of pulmonary aspiration
by releasing the gag reflex and allowing regurgitation
[10]. In this study, we used different medications, often
used by ear, nose, and throat (ENT) surgeons, that are
cheap, easily administered, and associated with rare side
effects.

In our study, we used SCO with an effective time of
about 4 h. SCO contains sea salt and glycerol, and with
osmotic activity, humidifies and cleanses the mucous
membranes of the throat and mouth and exerts a positive
effect on the healing process in damaged epithelial
mucosa [11]. The incidence of POST has been reported
to be as high as 3.3 %, even in patients using a face
mask [12]. Jung et al. showed that active humidification
of inspired gases reduces the incidence and severity of
sore throat after surgery [4]. We also suggest that pre-
venting dehydration of mucosal epithelium and regener-
ating the barrier function are the most important factors
in alleviating POST. Schaller [11] demonstrated that
SCO can be an effective treatment in xerostomia and
pharyngitis sicca, as they observed an 80 % therapeutic
success in the mouth and throat and with regard to

irritation of the mucosa [11]. Also, Fluhr et al. [13]
showed an increase in epidermal hydration by glycerol in
xerosis and atopic dermatitis diseases. In our study,
administration of SCO, because of its mechanism of
action, was found to be more effective than the other
drugs.

The finding that SCO is most effective at reducing
POST suggests that the most important factor for sore
throat may be the maintenance of the osmotic, hygroscopic,
and barrier functions of the mucosal epithelium. SCO is
also relatively inexpensive, is available without a pre-
scription, and is a well-established medication that has
been used for years.

Our study has shown that STF, which includes flurbi-
profen, a propionic acid derivative of NSAID, which has
potent antiinflammatory effects in addition to antipyretic
and analgesic activity, had similarly low pain scores to
SCO in the early postoperative (1-h) period than the other
groups. Strepsils lozenges and lozenges containing dex-
panthenol have similar effects in reducing sore throat [14,
15]. Throat lozenges with active medicines have a stron-
ger effect in the throat because of the longer presence of
this medicine in the mouth; the extended interaction with
the mucosal lining allows the medicine to bind to the
target tissues [16]. In our study, STF from lozenges
reached a peak concentration at 30-40 min, with an
elimination half life of 3-6 h and reduced POST at 1 h
after extubation.

STM exerts lubricating, moisturizing and reepithelial-
izing, and antiinflammatory effects on the oral cavity. It is
administered on mucosal surfaces three times a day. Our
patients gargled it directly before intubation so that the
operation time would be within the duration of action.
Gargling STM did not significantly reduce POST relative
to the control treatment, which may be explained by the
fact that gargles are only able to deliver active ingredients
to the anterior oral cavity, not to the palatine tonsils or the
pharynx. Also, gargles are expelled from the mouth after
30 s, leaving little behind when compared to lozenge
medicinal forms [17].

Independent of treatment modality, patients with a
longer surgical duration demonstrated a higher incidence of
POST at 0 h postoperatively, with higher total remifentanyl
consumption, which is most likely the result of increased
duration of inflammation and irritation of the respiratory
mucosa caused by cool, dry gases.

The lack of records of coughing and bucking at the time
of extubation is a limitation of this study and prevents
testing the correlation between the incidence of POST and
the frequency of coughing and bucking.

In conclusion, SCO and STF were found to be
effective in relieving POST during the early postextu-
bation period.
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