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Abstract
Introduction  Throat packs (TP) are used in upper airway surgery to avoid accumulation and aspiration of blood, foreign bodies, 
and fluids. But side effects such as sore throat and TP retention have been reported and challenge the standardized use of TP. The 
aim of this study is to compare benefits and side effects of TP versus no TP for upper airway procedures in intubation anesthesia.
Material and methods  One hundred forty-eight patients with surgical interventions at the upper airway under intubation 
anesthesia were included. Of those, n = 74 each were treated without (A, control) and with (B) TP. Study group B was 
subdivided whether TP was placed by the surgeon (B1; n = 37) or by the anesthesiologist (B2; n = 37). TP-related side 
effects such as sore throat, foreign body sensation, hoarseness, dyspnea, difficulty of swallowing, nausea, retching, nausea, 
aspiration, and pneumonia as well as the influence of TP design and the applicant (surgeon or anesthetist) were analyzed.
Results  A significantly increased rate of difficulty of swallowing (p = 0.045), intensity of sore throat (p = 0.04), and foreign body sen-
sation (p = 0.024) was found in group B when compared to group A. There was no correlation between hoarseness, dyspnea, nausea, 
retching, and TP. No case of aspiration or pneumonia was seen but one TP was accidentally forgotten in the patient. B2 showed an 
increased frequency of difficulty swallowing, followed by A and B1. B1 led to the highest incidence of nausea followed by the A and B2.
Conclusion  The use of TP led to a high rate of side effects without showing the propagated advantages.
Clinical relevance  The use of TP must be considered critically and cannot generally be recommended without specific 
reasons, such as high aspiration risk.

Keywords  Throat pack · Oral and maxillofacial surgery · Intubation anesthesia · Upper airway · Sore throat · Foreign body 
sensation

Introduction

Throat packs (TP) are used in oral and maxillofacial surgery, 
otorhinolaryngology, pediatric- and neurosurgery, and other 
surgical specialties for upper airway interventions under 
general intubation anesthesia [1, 2]. TP are applicated before 

surgery by either the surgeon or the anesthesiologist and are in 
the pharyngeal region (naso-, oro-, or hypopharynx) causing 
temporary occlusion. After the surgical procedure, they are 
immediately removed before withdrawal of the tracheal tube 
[1, 3]. TP usually consist of surgical compresses or swabs, and 
they can be fixed using a thread to prevent dislocation into the 
larynx, trachea, and esophagus. Thread fixation also enables 
easy TP removal after completion of surgery. The thread can 
additionally be attached to a surgical clamp or anything else 
comparable as a visible reminder [4]. Alternatively, TP fixation 
to the tracheal tube was postulated [5]. Ideally, TP have a radio-
opaque structure in order to detect retained or dislocated TP 
radiologically [6].

One of the potential main advantages of TP is the 
prevention of accumulation of foreign bodies in the pharynx 
and/or larynx as well as aspiration into the stomach or the 
lungs [6, 7]. In detail, this includes liquids (such as saliva, 
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blood, disinfection and irrigation fluids), surgical instruments 
and/or materials (such as drills, osteosynthesis plates, and 
screws), or other items such as bone or tooth fragments [8, 9]. 
Even if a cuffed tube is applicated by the anesthesiologist, TP 
are said to ensure an extra level of security against swallowing 
and aspiration that might cause severe pneumonia and other 
major complications. Further, TP may fix and seal the tracheal 
tube, for example in cases of tube leakage, in pediatrics where 
uncuffed tubes are frequently used, as well as in cases when 
tubes are used in prone position [2, 10]. Next, TP have been 
reported to prevent a contamination of the upper aerodigestive 
tract [11]. This might additionally prevent postoperative nausea 
and vomiting (PONV) [12]. On contrary, TP were associated 
with an increased discomfort and relevant postoperative side 
effects for the patient. One of the most relevant complications 
is the accidental forgetting of TP in the patient, for example 
caused by miscommunication between the surgeon and the 
anesthesiologist [13]. Further, a lack of standardized protocols 
for TP application and its removal might be responsible [14]. 
According to Knepil et al., organizational failures, errors of 
omission, routine violation, and rule-based errors can be the 
cause. Recommended solutions to this serious problem are 
organizational protocols, joint agreements to applicate TP, 
persons designated to applicate and remove TP, pharyngeal 
cleanings as well as recording TP removal in swab count, 
and training personnel to consider retained TP [15]. In brief, 
forgetting TP could cause significant airway obstruction and, 
in the worst case, death [2, 7, 16–18]. Another relevant side 
effect that could cause dangerous or life-threatening situations 
is TP aspiration and ingestion [2, 7, 15, 17, 19–22]. This could 
be possible especially in situations where uncuffed tubes or TP 
without thread fixation are used. Next, mechanical irritations 
and wounds caused by TP application and removal, sore 
throat, foreign body sensation, hoarseness, dyspnea, difficulty 
swallowing, nausea, gag reflex, and vomiting were reported 
[2, 11]. Especially the severity of sore throat feelings was 
significantly increased by TP application [23]. Next, tongue 
swellings and injury of the pharyngeal plexus after TP usage 
were descripted [18, 24, 25]. Other authors associated TP 
with the development of painful oral aphthous lesions and an 
increased frequency of severe pharyngitis [26, 27].

Overall, the data for or against the use of TP are controversial. 
Consequently, the application of TP is critically discussed [1, 
27–32]. To summarize, with respect to different TP advantages 
and side effects, a conclusive evidence-based assessment 
concerning the use of TP for upper airway surgery under 
intubation anesthesia is not yet possible. Therefore, the aim 
of this randomized prospective clinical study was to analyze 
advantages and side effects of TP in upper airway surgery under 
intubation anesthesia. The null hypothesis was that there are no 
differences by means of complications and side effects when 
using TP in comparison to no TP.

Material and methods

Study population and design

This study was designed as a prospective randomized 
controlled clinical trial. In total, 148 patients were initially 
included during the period from November 2018 to May 
2019 at the Department of Oral and Maxillofacial Surgery 
at the University Medical Center Mainz, Germany. Inclusion 
criteria were age > 18 years and an upper airway surgical 
intervention in case of a pathology of the oral cavity and/or 
the hypopharynx. Patients unable to give informed consent and 
patients in which a surgical tracheotomy was to be expected 
were excluded from study participation. The protocol of 
the study was approved by the local ethics committee (No. 
2018–13556) of the Federal State Rhineland-Palate (Germany) 
and all individuals provided written informed consent for 
study participation. Clinical trial registration was performed 
(DRKS00027415). Two groups (n = 74 each) were randomly 
designed without (A, control) and with TP application (B, 
test). Group B was further randomly subdivided whether TP 
was placed by the surgeon (B1; n = 37; TP size 10 × 40 cm) 
or by the anesthesiologist (B2; n = 37; TP size 6 × 200 cm). 
Randomization was achieved using a free online random 
number generator (https://​rechn​eronl​ine.​de/​zufal​lszah​len/). 
Figure 1 is a flow chart of the randomized study population 
illustrating different groups and subgroups.

For preoperative data evaluation, a non-dynamic 
questionnaire was created. Here, possible parameters were 
recorded which, after reviewing the literature [16], could 
influence the side effects of TP. A multi-step internal evaluation 
process was performed to test the suitability and practicability 
of the questionnaire that was filled out by the surgeon for each 
patient the day before surgery analyzing potential preoperative 
risk factors influencing the postoperative development and 
manifestation of TP side effects. In detail, data were collected 
about patients’ age, gender, smoking behavior, information 
about postoperative nausea and vomiting (PONV), ASA 
(American Society of Anesthesiologists) classification (I–IV), 
the planned kind of intubation (oral or nasal), whether a TP was 
placed or not, and the TP applicant (surgeon or anesthetist). 
From the surgical and anesthesiologic records, data on the exact 
TP position (nasopharynx, visible over or under the tongue 
base), the TP material (gauze bandage or surgical compress), 
TP materials’ state of application (dry or wet, e.g., hydrated in 
0.9% saline solution), perioperative complications (e.g., TP left 
in the patient), difficult airway, aspiration, dislocation of TP to 
the esophagus or the stomach, PONV within 24 h, pneumonia 
within 48 h after surgery, and death were obtained.

On the first day after the operation, a second non-dynamic 
questionnaire was used to document postoperative TP-related 
side effects. The following information was recorded: sore 
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throat, foreign body sensation, hoarseness, shortness of 
breath, difficulty swallowing, PONV, and gag reflex. The 
parameters sore throat, difficulty swallowing, and nausea were 
further evaluated by a visual analogue scale (VAS) ranging 
from 1 to 10. Further, it was documented if pneumonia and/
or aspiration were detected and whether patients got a feeding 
tube.

Statistics

In a review concerning benefits of throat packs in upper airway 
surgery, Anderson et al. listed a total of 13 studies that were 
included in the review. Here, the number of analyzed patients 
ranged from 45 to 201 with a mean of 91.2 [8]. In accordance, 
a case numer of n > 100 was aimed at. Data was collected in 
Microsoft Excel (Microsoft Office, version 16.3; Microsoft Co., 
Redmond, WA, USA). SPPS software (IBA SPSS statistics 
version 25; IBM, Armonk, NY, USA) was used for statistical 
analysis using the chi-square test, Fisher’s exact test, Student’s 
T-test, and univariate ANOVA. Frequency values (normal 
scaled values for side effects) were presented by cross tables 
and analyzed by the chi-square test. Results were presented 
in tables and in bar charts including the mean (M) and the 
standard deviation (SD). Primary endpoints were the analysis 
on qualitative differences concerning sore throat, difficulty 
swallowing, and nausea with respect to a possible influence of 
the TP design and the TP applicator on them.

Results

Descriptive data

In total, 148 patients who planned for upper airway surgical 
procedures were initially included to the study. Eight patients 
were excluded due to missing answers in the preoperative 
questionnaire. One patient was excluded since the surgical 
procedure was switched from the originally planned general 
intubation anesthesia to a local anesthesia and 3 patients were 
excluded because of an intraoperative decision for a surgical 
tracheotomy. Therefore, 136 patients were included to the 
follow-up after surgery. In 8 of 13 patients with feeding tubes, 
postoperative side effects were based on feeding tubes that 
disappeared after the postoperative removal of the tubes. These 
patients were excluded from further data analysis. In total, 128 
patients were included to the final data analysis (Fig. 1). Table 1 
summarizes the descriptive data from the preoperative data 
evaluation (n = 136) at the follow-up including 8 patients with 
feeding tube side effects.

Incidence of side effects

Concerning difficulty of swallowing, significant differences 
were analyzed in 29 patients with and in 20 patients without 
TP (p = 0.045). The intensity of difficulty of swallowing, 
analyzed by VAS, was around 0.43 VAS-units (95% 
confidence interval (CI) [− 0.67, 1.51]) higher in the TP 
group (mean (M) = 3.9, standard deviation (SD) = 1.9) 
compared to the group without TP (M = 3.5, SD = 1.8) 
without any significance (p = 0.439) (Fig. 2). Sore throat 
was found in 14 patients with and in 14 patients without TP. 
The intensity of sore throat was further analyzed by VAS 
(Fig. 3) and was around 0.89 VAS-units (95% CI [− 0.81, 
2.6]) significantly higher in the group with TP (M = 4.3, 
SD = 2.4) compared to the group without TP (M = 3.4, 
SD = 2.0; p = 0.04). Nausea was detectable in 9 of the 
patients with and in 5 of the patients without TP (p > 0.05). 
The intensity of nausea was decreased in the group without 
TP (M = 6.6, SD = 3.5) by around 0.16 VAS-units (95% CI 
[− 3.89, 3.58]) compared to the group with TP (M = 6.4, 
SD = 2.8; p > 0.05) (Fig. 4). Next, foreign body sensation 
was found in 13 of the patients with and in 5 of the patients 
without TP (p = 0.024). Concerning hoarseness, 14 patients 
with and 11 patients without TP developed this side effect 
postoperatively (p > 0.05). Shortness of breath was analyzed 
in 4 of the patients with and in 2 of the patients without TP 
(p > 0.05). Retching related to 4 patients with and 3 patients 
without TP and vomiting to 5 patients with and 2 patients 
without TP (each p > 0.05). No case of pneumonia and/or 
aspiration was detected in all patients but in one case, a TP 
was accidentally forgotten and removed afterwards.

Fig. 1   Flow chart of the randomized study population including the 
different groups and subgroups (TP, throat pack). One hundred forty-
six patients were originally included to the study. Twelve patients 
were excluded by several reasons in the follow-up (8 patients due to 
missing answers in the preoperative questionnaire, 1 patient since sur-
gery was switched to a local anesthesia, and 3 patients because of a 
surgical tracheotomy). One hundred thirty-six patients were included 
to the follow-up and 128 to the final data analysis, since 8 patients 
were excluded with postoperative side effects based on feeding tubes
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Side effects dependent from the applicant

Difficulty of swallowing was largest in group B2 with an 
increased intensity (M = 4.6, SD = 2) compared to groups A 
(M = 3.5, SD = 1.8) and B1 (M = 3.2, SD = 1.7). Between B2 
and B1, this difference was significant (p = 0.032; Fig. 5). 
The intensity of sore throat demonstrated the highest values 
in group B2 (M = 4.9, SD = 2.2), followed by B1 (M = 3.4, 
SD = 2.7) and A (M = 3.4, SD = 2). Once again, the differ-
ence between B2 and B1 but also between B2 and A was 
significant (p = 0.021 and p = 0.034; Fig. 6). Nausea was 
highest in group B1 with an increased intensity (M = 7.3, 
SD = 3.1) compared to groups A (M = 6.6, SD = 3.5) and 
B2 (M = 5.8, SD = 2.8) but without significant differences 
(Fig. 7).

TP side effects depending on different variables

Gender-dependent differences were seen concerning the frequency 
of sore throat, shortness of breath, difficulty of swallowing, and 
nausea, in woman more than in men, respectively. There was a 
higher incidence of hoarseness when TP was applicated visible 
over the tongue ground. No correlation was found concerning 
TP side effects for smokers and patients with PONV in patients’ 
history as well as in dependence of the TP status (dry or wet).

Discussion

The use of TP including its benefits and potential side effects 
and risks is discussed critically in all surgical specialties 
dealing with upper airway surgery. While some authors 

Table 1   Descriptive data from 
preoperative data collection 
(n = 136) at the follow-up 
including 8 patients with 
feeding tube side effects (n, 
number; PONV, postoperative 
nausea and vomiting; 
ASA, American Society of 
Anesthesiologists)

Throat pack

Yes
n = 68

No
n = 68

Total
n = 136

Age Mean values 44 53 48
Standard deviation (SD) 21 22 22

Gender Male n 39 34 73
(%) 53.4% 46.6% 100%

Female n 29 34 63
(%) 46% 54% 100%

Smoking Yes n 25 19 44
(%) 56.8% 43.2% 100%

No n 43 49 92
(%) 46.7% 53.3% 100%

PONV Yes n 7 5 12
(%) 58.3% 41.7% 100%

No n 61 63 124
(%) 49.2% 50.8% 100%

ASA classification I n 12 6 18
(%) 66.7% 33.3% 100%

II n 35 42 77
(%) 45.5% 54.5% 100%

III n 21 20 41
(%) 51.2% 48.8% 100%

IV n 0 0 0
(%) 0% 0% 0%

Intubation Oral n 8 18 26
(%) 30.8% 69.2% 100%

Nasal n 60 50 110
(%) 54.5% 45.5% 100%

Throat pack administered by Anesthesiologist n 33 0 33
(%) 100% 0% 100%

Surgeon n 35 0 35
(%) 100% 0% 100%

No throat pack n 0 68 68
(%) 100% 0% 100%
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prefer TP use due to the already listed advantages such 
as aspiration protection, others refuse TP application [16, 
33]. In this context, Anderson et al. performed a system-
atic review concerning TP use and found no evidence for 
supporting TP use. The authors concluded that there is no 
indication for a routinely TP application in dental- and oral 
and maxillofacial surgery as well as otorhinolaryngology 
[8]. Contrary, further systematic reviews and clinical trials 
demonstrated that postoperative sore throat is seen after intu-
bation anesthesia in nearly 60% of the cases [34, 35]. The 
influence of TP on postoperative sore throat was confirmed 
in numerous other studies [1, 11, 16, 36–39]. Even the influ-
ence of TP on postoperative nausea was part of some reviews 
[1, 3, 11, 12, 16, 23, 31, 37, 39–41]. The theory that TP 
can reduce the frequency of PONV could not be confirmed 

up to date. Contrary, a clear trend that TP increases these 
side effects was found [1, 3, 11, 12, 16, 23, 31, 37, 39–41]. 
There were different results between the nasopharyngeal and 
hypopharyngeal TP positioning [3, 41]. In this context, there 
is some evidence that TP is not a sufficient barrier against 
blood aspiration [42]. Contrary, some authors strongly rec-
ommended the use of TP since it can reduce the risk of 
blood aspiration [43, 44]. A study by Curran et al. analyzed 
TP use in cleft surgery in the UK and Ireland and found that 
about 75% of the participating surgeons currently used TP 
[45]. This high number might give evidence that TP benefits, 
such as aspiration protection, might predominate possible TP 
side effects and risks, such as TP retention. Overall, there 
is more literature that is not recommending a general TP 
use compared to literature recommending this procedure. 

Fig. 2   Difficulty swallowing 
intensity illustrated by VAS 
(visual analogue scale, y-axis) 
with and without TP (x-axis)

Fig. 3   Sore throat intensity 
illustrated by VAS (visual 
analogue scale, y-axis) with and 
without TP (x-axis)
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An evidence-based decision concerning TP use might be 
difficult since the current data situation is inhomogeneous.

The findings of this study demonstrated that sore throat, 
difficulty of swallowing, and foreign body sensations were 
the most frequent TP side effects. Especially in oral and 
maxillofacial surgery (OMFS), these side effects might 
cause further relevant complications that are uncommon 
in other surgical specialties. In OMFS traumatology and 
orthognathic surgery, intermaxillary fixation (IMF) with 
wires or elastics is frequently used [46]. Even if these 
patients are treated with a PONV drug treatment, there is 
still an increased risk for IMF-caused PONV that might 
be additionally supported by postoperative TP side effects 
such as sore throat, foreign body sensation, and difficulty 
swallowing. PONV in IMF patients is very critical since 

these patients are prone to vomit and even suffocate in 
cases where IMF cannot be opened quickly enough [47]. 
Especially in these cases, supportive treatment options, 
e.g., for postoperative sore throat, are discussed. The 
automatization of bFGF (beta fibroblast growth factor) and 
dexamethasone and ketamine gargle were recommended as 
potential sore throat preventions [48–50]. Another study 
investigated lidocaine lubrication of tubes to prevent sore 
throat but there was no significant benefit [51]. Using 
locally applied non-steroidal antiphlogistics, sore throat 
could be significantly reduced [40, 52]. A reduction 
of TP-associated sore throat demonstrated significant 
differences after the use of 0.2% tenoxicam and CHX 
(chlorhexidine) and benzydamine solution [40, 52]. Next, 
the use of dezocine was reported [53].

Fig. 4   Nausea intensity illus-
trated by VAS (visual analogue 
scale, y-axis) with and without 
TP (x-axis)

Fig. 5   Difficulty swallowing 
intensity illustrated by VAS 
(visual analogue scale, y-axis) 
depending on the applicant 
(surgeon, anesthetist, without 
TP; x-axis)
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Concerning the causes of sore throat after TP usage, 
exclusively the used TP material was investigated [38, 54]. 
In this context, the findings of the current study demon-
strated that different TP materials and designs have an influ-
ence on TP-related side effects. A possible reason for the 
increased frequency of TP side effects in the present study 
might be the longer dimension of the TP used by the anes-
thesiologists. This structure might enable a deeper inser-
tion into the pharyngeal region that might cause more side 
effects. Therefore, if TP is necessary, shorter and broader 
compresses should be favored like used by the surgeons in 
this study. Next, applicators (surgeons or anesthesiologists) 
showed an influence on TP-related side effects that were 
more frequently seen for anesthesiologists. The reasons are 
unclear, but it might be possible that TP is deeper and more 

strongly applicated by anesthesiologists into the pharyngeal 
region when compared to surgeons. According to a meta-
analysis, no benefits were found for the patient using a TP 
applicated by the anesthesiologists [16].

With a special respect to TP use in OMFS, the influence of 
TP in orthognathic surgery was investigated concerning the 
prevention of postoperative sore throat, PONV, and dysphagia. 
While significant differences without TP were found for sore 
throat and dysphagia, no discrepancies were found regard-
ing PONV [55]. Another systematic review even concluded 
that there is no evidence for TP benefits and its routine use 
in OMFS and otorhinolaryngology [8]. A prospective rand-
omized controlled trial analyzed the influence of pharyngeal 
TP on sore throat and postoperative PONV after oral surgery. 
Here, TP were placed in one group via video guidance system, 

Fig. 6   Sore throat intensity 
illustrated by VAS (visual 
analogue scale, y-axis) depend-
ing on the applicant (surgeon, 
anesthetist, without TP; x-axis)

Fig. 7   Nausea intensity illus-
trated by VAS (visual analogue 
scale, y-axis) depending on the 
applicant (surgeon, anesthetist, 
without TP; x-axis)
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unguided in another group, and no TP was used in a control 
group. Concerning the control and the two experimental 
groups, significant differences were seen, especially in terms 
of higher postoperative throat pain in the TP groups [39]. In 
palatine cleft surgery, in the UK, 75% of the hospitals are using 
TP and the risk of remaining TP was overall estimated low. 
The authors concluded that the inclusion of TP into the surgi-
cal swab count is a safe procedure to prevent TP remaining 
[56]. Another study analyzed TP use and early postoperative 
complications in palatine cleft surgery in children. The results 
of this study showed that TP in cleft surgery is not associated 
with an increased postoperative complication rate. Neverthe-
less, there was a longer hospitalization time in the group with 
TP [36]. Finally, there is still not sufficient evidence of TP use 
in OMFS. In contrary, even if the present study was undertaken 
in a controlled setting, one TP was accidentally forgotten and 
might have resulted in severe complications.

Even cuffed tubes, as frequently used in OMFS, might be 
associated with side effects such as postoperative stridor that has 
not been finally clarified [57, 58]. It might be of interest whether 
side effects such as sore throat are increased by using uncuffed 
tubes and a TP or even by exclusively using cuffed tubes without 
TP since these side effects were exclusively analyzed in cuffed 
tubes up to date [59]. Though, as there is a high risk of aspiration 
in OMFS, cuffed tubes might prevent this complication 
without a need for TP. Postoperatively, the hypopharynx can be 
sufficiently viewed to remove remaining liquids and/or solids. In 
this context, Fields and Schow recommended the development 
of patient identification algorithms to detect predisposing factors 
and situations, an individualized patient positioning, pharyngeal 
screening, and the correct choice of surgical instruments to 
prevent remaining liquids and solids [60].

As a possible limitation, no power analysis has been per-
formed in this study to detect even rare but dangerous and 
potentially lethal side effects, such as a missed or forgotten 
TP in the patient. Within the present study, in one out of 74 
patients, a TP was missed, which indicated this to be a rare 
but potentially lethal complication.

Furthermore, since no routine chest X-ray was performed 
in this study—due to the lack of ethical justifiability of this 
procedure—it is possible that we overlooked potential side 
effects of missing TP application in terms of pneumonia, and 
thus the value of TP is underestimated. On the other hand, the 
postoperative clinical examinations (despite the fact that these 
routine assessments in our hospital were not included in the 
study) did not show any suspicion of an increased pneumonia 
rate in any of the groups.

With respect to the study design, it might have been pos-
sible to exclusively perform and analyze one single standard-
ized intervention, such as wisdom teeth extraction. This might 
be suitable to reduce possible confounding factors, such as 
variation in operation time, different position of the tube, or 
a need for feeding tubes. Contrary, focusing on one single 

standardized intervention might even cause an observation 
error. Furthermore, the confounding influence of feeding 
tubes must be critically discussed. In this study, patients (with 
feeding tubes) were excluded from data analysis where side 
effects were directly associated to the feeding tubes.

In conclusion, the scientific literature contains numerous 
propagated advantages and disadvantages of TP, which is why 
this clinical study critically addressed this issue. The aim was 
to investigate the side effects of TP application compared to 
the propagated advantages and to weigh them up against each 
other in relation to the scientific literature. Considering the lack 
of side effects of surgery without TP and considering the high 
frequency of side effects when using it, it can be concluded from 
this study that the number of patients in whom TP would have 
to be applied to avoid an event (aspiration, pneumonia, etc.) is 
so high that the occurring side effects cannot be justified. The 
current study identified sore throat, difficulty of swallowing, 
and foreign body feeling to be the most frequent TP-related side 
effects. The use of TP must be considered critically and cannot 
be recommended generally in OMFS. The use of TP therefore 
should be restricted to certain indications, such as a high risk 
of aspiration.
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