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Recent advances in post-tonsillectomy analgesia
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Abstract: Although tonsillectomy is a common and relatively safe procedure, postoperative pain after
tonsillectomy is so severe that it impairs perioperative recovery disorder. Acute pain can also cause physical
discomfort, anxiety, and even behaviour problems, and high-quality acute pain management can promote
functional recovery and improve long-term functional outcomes. Despite recent efforts, it is still very
difficult to provide sufficient analgesia for most patients due to the special operation site and the limitation
of the existing analgesia program. Postoperative pain after tonsillectomy has two components: constant pain
and swallow-evoked pain. Surgical intervention in the site of the tonsils might affect local muscles directly or
indirectly through circulus tonsillaris nervous plexus. Although numerous drug comparison studies are being
performed in this field, its postoperative analgesia programs remain controversial. The GPN is a mixed nerve
that contains 3 components including the sensory, motor, and parasympathetic nerve fibres. Theoretically,
the GPN block provides us with a direct way to block pain conduction. At present, post-tonsillectomy
analgesia in most medical centers is based on analgesic agents, although there have been reports on the use
of ultrasound-guided glossopharyngeal nerve (GPN) block. Post-tonsillectomy analgesia has attracted wide
attention from multiple disciplines. This article systematically elucidates the various analgesics and methods
used in post-tonsillectomy analgesia and explores the feasibility of ultrasound-GPN block, with an attempt
to provide new insights for multimodal post-tonsillectomy analgesia.
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Introduction

Classic tonsillectomy, the surgical removal of the palatine
tonsils, is one of the most commonly performed surgical
procedures in the head and neck (1). Postoperative pain
is a major problem both in children and adult undergoing
tonsillectomy. Safe and effective postoperative analgesia not
only reduce pain and associated morbidity but also facilitates
the early oral intake and adequate hydration (2,3). In a study
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by Hultcrantz et 4/., the median recovery timeline was about
10 days for adults and about 7 days for children, and the pain
was most significant about 3-5 days after surgery. According
to a Swedish study, there are about 13,000 tonsillectomies
performed in Sweden each year, and 26% of these
patients contact the hospital due to postoperative pain (4).
In the United States, approximately 500,000 patients
under the age of 15 receive tonsillectomy each year and
postoperative pain will last 1 week in about half of these
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patients (5). Acute pain can cause physical discomfort,
anxiety, and even behavior problems, and high-quality acute
pain management can promote functional recovery and
improve long-term functional outcomes.

Although a variety of analgesic regimens have been
adopted to relieve pain, no consensus on the optimal
analgesic regimen has been reached among different
centers (6). Clinically, the commonly used drugs for post-
tonsillectomy analgesia include analgesics, non-steroidal
anti-inflammatories (NSAIDs), local anesthetics, and
hormones. However, NSAIDs may cause postoperative
bleeding, opioids can induce respiratory depression and
drug dependence, and local anesthetics are associated with
life-threatening adverse events (7,8). As a result, the post-
tonsillectomy analgesia schemes remain controversial.
While Sweden has revised its national guidelines for the
treatment of pain after tonsil surgery (6,8), no definite
guideline on post-tonsillectomy analgesia has been available
in China and many other countries.

As the concept of Enhanced Recovery After Surgery
(ERAS) has been widely recognized, perioperative pain
management is expected to be conducted throughout
patient care. Many studies have urged the adoption of
multimodal analgesia to reduce the side effects of a single
analgesic drug and improve the efficacy (3). Ultrasound-
guided glossopharyngeal nerve (GPN) block provides
a feasible approach for the perioperative analgesia in
patients undergoing tonsillectomy (9). In this article, we
will introduce the current medical treatments and the
application of GPN block for post-tonsillectomy pain
management.

Drugs for post-tonsillectomy analgesia

Post-tonsillectomy pain is caused by the tearing of the
mucous membranes and the stimulation of the PGN and
vagus nerve. The release of pain-producing substances
due to edema and inflammatory exudation in local injured
tissue will excite the receptors on nerve endings and thus
cause local pain (10,11). Therefore, the current drug
treatments for post-tonsillectomy pain mainly include
steroids, NSAIDs, centrally acting non-opioid analgesics,
opioids, a-2 receptor agonists, and pregabalin. These drugs
have their unique characteristics and side effects (12), and
no research has identified a single drug or a combination of
multiple drugs that have definite advantages over the other
options (11).
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Steroids

Inflammatory mediators (e.g., bradykinin and serotonin)
around local tissues are released with the progression
of inflammation. These substances have been shown
to directly activate peripheral nociceptors, whereas
inflammatory mediators such as prostaglandins can increase
the sensitivity of peripheral nociceptors. Steroids are used
to prevent postoperative nausea and vomiting (PONV) and
pain. A meta-study has shown that steroids can reduce the
frequency of postoperative nausea by 50% (13). According
to Mohamed ez a/l., dexamethasone 0.5 mg/kg before
surgery could significantly reduce postoperative pain (14).

NSAIDs

NSAIDs are widely used in clinical practice and can be
divided into 2 categories: non-selective NSAIDs and
COX-2-selective inhibitors (15). Non-selective NSAIDs
are traditional NSAIDs that include ibuprofen, diclofenac
sodium, and meloxicam, which have inhibitory effects on
both COX-1 and COX-2 in a non-selective manner; in
contrast, the COX-2-selective inhibitors (e.g. celecoxib and
parecoxib) are highly selective, which dramatically decreases
gastrointestinal toxicities when alleviating inflammation and
pain (8,16). The Swedish national guidelines recommend
that administration of celecoxib 2—4 mg/kg daily in children
can significantly alleviate pain without increasing the risk of
postoperative bleeding (8).

Centrally acting non-opioid analgesics

Tramadol is a typical centrally acting non-opioid analgesic
with a variety of mechanisms of action including weak
to negligible opioid effects. Its effect is equivalent when
orally or intramuscularly administered. Its analgesic effect
is weaker than that of morphine and roughly half of that
of codeine. It has no adverse effects such as respiratory
depression or constipation. Long-term use of tramadol can
also lead to drug dependence (17). Schnabel ez /. found that
the use of tramadol immediately after surgery for pediatric
patients had good analgesic effect, could alleviate agitation
due to pain and discomfort, and did not cause delayed
recovery of consciousness (18). In contrast, Sadhasivam
et al. argued that pediatric patients might develop adverse
reactions such as constipation and confusion probably due
to the effects of serotonin, and therefore centrally acting
non-opioid analgesics should not be recommended for
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children and teenagers (12).

Opioids

Opioid analgesics include analgesics that stimulate opioid
receptors and partial agonists of opioid receptors that have
analgesic effects. They mainly act on opioid receptors in the
central nervous system and selectively eliminate or alleviate
pain. In addition, they can effectively cope with emotional
stress due to pain. At present, opioids remain the most
widely used drugs for post-operative analgesia in clinical
settings (19).

As the first choice for rescue analgesia, opioids are often
required when pain relief is not sufficient. The opioids
commonly used for analgesia after tonsillectomy are mainly
morphine, oxycodone, sufentanil, and fentanyl, although
pentazocine, butorphanol, and dizocine are also often used.

However, there are large individual differences in the
responses and a risk of respiratory depression after the use
of opioids. Both the U.S. Food and Drug Administration
and European medical authorities have issued warnings
that deaths have occurred postoperatively in children with
obstructive sleep apnea (OSA) who received opioids for
pain relief following tonsillectomy (20). Children with OSA
symptoms or a nocturnal blood oxygen saturation of less
than 85% are more sensitive to morphine and other opioids
and have a higher risk of developing severe opioid-related
respiratory depression (12).

a2 agonists

a2-adrenoreceptor agonists possess multifaceted
attributes of sedation, anxiolysis, hypnosis, analgesia, and
sympatholysis (5). As analgesics, they have been used for
more than 40 years. They can simulate normal sleep without
inducing respiratory depression. Also, they can lower the
doses of other analgesics (21). The typical o2 agonists are
dexmedetomidine and clonidine, of which clonidine is
usually studied as an adjuvant for local anesthetics (22).

For patients with OSA or other respiratory obstruction
conditions who cannot use opioids, 02 agonists can be
a good alternative. Tesoro et al. found that preoperative
or intraoperative use of clonidine or dexmedetomidine
decreased the incidence of agitation after surgery (23); Zhang
et al. demonstrated that intravenous dexmedetomidine
infusion at EDs, (0.13 pg/kg) or EDys (0.30 pg/kg) during
induction for 10 min could prevent half or almost all EA
after sevoflurane and remifentanil anesthesia during pediatric
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tonsillectomy and adenoidectomy (24).

Pregabalin

Pregabalin is an antiepileptic drug. Meiniche et /. have
demonstrated that pregabalin may prevent or weaken the
excitement of the central nervous system that leads to
intensified postoperative pain (25). Jokela ez al. reported
that perioperative use of pregabalin 600 mg was superior
to diazepam 10 mg in reducing the dose of oxycodone (26).
Park et 4l. found that administration of pregabalin 300 mg
prior to tonsillectomy decreases fentanyl consumption
compared with that after diazepam 4 mg, without an
increased incidence of adverse effects (27).

Techniques of GPN block

The GPN originates from the posterolateral groove located
between the olives of the medulla oblongata and the pontine
angle. It initially has 3 or 4 roots, which then merge into the
neural stem. The stem passes through the jugular foramen
and is surrounded by a separate nerve sheath before it
leaves the skull. The GPN then runs in front of the internal
jugular vein and internal carotid artery and is distributed
in the mucosa of the pharynx, palatine tonsil, and posterior
173 of the tongue (28,29). The GPN is a mixed nerve that
contains 3 components including the sensory, motor, and
parasympathetic nerve fibers. The sensory fibers innervate
the entire sensation of the pharynx, soft palate, dorsal side
of the tongue, palatine tonsil, auditory tube, and tympanic
cavity. The motor fibers target the pharyngeal muscle.
The parasympathetic fibers are distributed in the carotid
sinus and carotid body (30). Theoretically, GPN block can
effectively stop the pain conduction caused by tonsillectomy
but may also lead to breathing and/or circulation problems.

There are 2 approaches to the GPN block: the intraoral
approach, mainly performed by the operator (31-33),
and the extraoral approach, mainly performed by an
anesthesiologist (34).

Intraoral approach

The intraoral technique is typically performed for analgesia
by the operator upon the completion of tonsillectomy.
Generally, it can be further divided into 2 approaches:
the palatoglossal fold approach and the palatopharyngeal
fold approach (35). The palatoglossal fold approach
uses the palatoglossal arch as a positioning mark, during
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which a blade is introduced into the lateral wall of the
oropharynx. The palatopharyngeal fold approach uses
the palatopharyngeal arch as the positioning mark, and
the agent is delivered into the base of the palatoglossal
arch. In the study performed by Funasaka er a/., the
palatopharyngeal fold was closer to the root of the GPN,
and the palatopharyngeal fold approach was more effective
in blocking the sensory fibers of the GPN (36).

Mohamed et al. found that the preoperative injection of
3 mL of local anesthetic agent into bilateral tonsils, along
with intravenous injection of dexamethasone 0.5 mg/kg, could
effectively reduce pain after tonsillectomy (14). In the study
conducted by Hong ez 4., topical ropivacaine with ketamine
lowered the pain score within 1 hour after surgery, but the
pain score showed no significant difference 1 hour later (31).
Junaid ez 4. found that the use of bupivacaine infiltration or
packing immediately following the tonsillectomy achieved
adequate postoperative analgesia (37).

Extraoral approach

The extraoral approach initially used the styloid process
as the positioning mark, with low accuracy and severe
side effects. Nowadays, a variety of imaging techniques
including X-ray, ultrasound, and computed tomography
(CT) are used for positioning. In particular, ultrasound is
a simple and highly efficient positioning technique during
perioperative analgesia (9).

At present, there are 3 main methods for ultrasound-
guided GPN block: (I) blocking the parapharyngeal space
at the distal branch of the GPN; (II) blocking the jugular
arteriovenous space along the longitudinal axis (34); and
(III) blocking the nerve transversely under the guidance
of transstyloid ultrasound. AZman er 4/. demonstrated that
the parapharyngeal space at the distal branch of the GPN
is far away from the jugular artery and vein, and thus the
puncture is safer, but the effectiveness of the block was
slightly worse than the other 2 methods in their study (34).

In his book, Narouze explained in detail the ultrasound-
guided transstyloid approach: (I) linear probes are placed
between the ipsilateral mastoid and mandibular angle,
and below the ear lobule; (IT) after an increase of echoes,
which represent the styloid, is found between the internal
jugular vein and internal carotid artery, the puncture needle
is inserted by using the out-of-plane approach; (III) when
the tip of the needle meets the styloid, 2-3 mL of local
anesthetic is injected near the styloid, which can offer good
analgesia at the tonsils (38).
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Complications of GPN block

The complications of GPN block are strongly related to the
block approach selected. The intraoral approach and the
ultrasound-guided jugular arteriovenous space longitudinal
axis approach may be more likely to cause hematoma or
require intravascular local anesthetic injection (39). Due to its
relatively high block site, the ultrasound-guided transstyloid
approach is more prone to swallowing difficulties; even
worse, vagus nerve block may lead to bradycardia, reflex
tachycardia, syncope, and vocal cord paralysis (38). In
addition, the carotid sinus nerve is another important branch
of the GPN, and accidental blockage of this nerve will cause
drastic hemodynamic fluctuations (33,40).

Post-tonsillectomy analgesia has attracted wide attention
from multiple disciplines. Although there have been many
studies on a variety of combinations of different drugs for
analgesia, the overall analgesic effects remain poor due
to limitations in side effects such as bleeding, respiratory
depression, nausea, and vomiting, and no relevant consensus
has been reached as to which combination is superior.
Studies on the ultrasound-guided GPN block will shed new
light on multimodal analgesia. Although this technology has
its limitations, it is still worthy of further investigation.

Acknowledgments

Funding: None.

Footnote

Peer Review File: Available at http://dx.doi.org/10.21037/
dmr-20-38

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/dmr-20-38). The authors have no conflicts of
interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International

License (CC BY-NC-ND 4.0), which permits the non-

Dig Med Res 2020;3:28 | http://dx.doi.org/10.21037/dmr-20-38


http://dx.doi.org/10.21037/dmr-20-38
http://dx.doi.org/10.21037/dmr-20-38
http://dx.doi.org/10.21037/dmr-20-38
http://dx.doi.org/10.21037/dmr-20-38

Digestive Medicine Research, 2020

commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Lauder G, Emmott A. Confronting the challenges
of effective pain management in children following
tonsillectomy. Int ] Pediatr Otorhinolaryngol
2014;78:1813-27.

2. Dal D, Celebi N, Elvan EG, et al. The efficacy of
intravenous or peritonsillar infiltration of ketamine
for postoperative pain relief in children following
adenotonsillectomy. Paediatr Anaesth 2007;17:263-9.

3. Inanoglu K, Akkurt BCO, Turhanoglu S, et al.
Intravenous ketamine and local bupivacaine infiltration
are effective as part of a multimodal regime for reducing
post-tonsillectomy pain. Medical Science Monitor
2009;15:CR539-43.

4. Hultcrantz E, Ericsson E, Hemlin C, et al. Paradigm shift
in Sweden from tonsillectomy to tonsillotomy for children
with upper airway obstructive symptoms due to tonsillar
hypertrophy. Eur Arch Otorhinolaryngol 2013;270:2531-6.

5. Stewart DW, Ragg PG, Sheppard S, et al. The severity and
duration of postoperative pain and analgesia requirements
in children after tonsillectomy, orchidopexy, or inguinal
hernia repair. Paediatr Anaesth 2012;22:136-43.

6. Alm F Jaensson M, Lundeberg S, et al. Adherence to
Swedish guidelines for pain treatment in relation to
pediatric tonsil surgery: A survey of the multidisciplinary
team. Int J Pediatr Otorhinolaryngol 2017;101:123-31.

7. Elinder K, Soderman AC, Stalfors J, et al. Factors
influencing morbidity after paediatric tonsillectomy: a
study of 18,712 patients in the National Tonsil Surgery
Register in Sweden. Eur Arch Otorhinolaryngol
2016;273:2249-56.

8. Ericsson E, Brattwall M, Lundeberg S. Swedish guidelines
for the treatment of pain in tonsil surgery in pediatric
patients up to 18 years. Int J Pediatr Otorhinolaryngol
2015;79:443-50.

9. Liu Q, Zhong Q, Tang G, et al. Ultrasound-guided
glossopharyngeal nerve block via the styloid process for
glossopharyngeal neuralgia: a retrospective study. ] Pain
Res 2019;12:2503-10.

10. Coulthard P, Haywood D, Tai MA, et al. Treatment of
postoperative pain in oral and maxillofacial surgery. Br J

© Digestive Medicine Research. All rights reserved.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Page 5 of 6

Oral Maxillofac Surg 2000;38:588-92.

Kim DH, Jang K, Lee S, et al. Update review of pain
control methods of tonsil surgery. Auris Nasus Larynx
2020;47:42-7.

Sadhasivam S, Myer CM, 3rd. Preventing opioid-

related deaths in children undergoing surgery. Pain Med
2012;13:982-3; author reply 984.

Naja Z, Kanawati S, Al Khatib R, et al. The effect of

IV dexamethasone versus local anesthetic infiltration
technique in postoperative nausea and vomiting after
tonsillectomy in children: A randomized double-blind
clinical trial. Int ] Pediatr Otorhinolaryngol 2017;92:21-6.
Mohamed SK, Ibraheem AS, Abdelraheem MG.
Preoperative intravenous dexamethasone combined

with glossopharyngeal nerve block: role in pediatric
postoperative analgesia following tonsillectomy. Eur Arch
Otorhinolaryngol 2009;266:1815-9.

Kuritzky L, Samraj GP. Nonsteroidal anti-inflammatory
drugs in the treatment of low back pain. J Pain Res
2012;5:579-90.

Eccleston C, Cooper TE, Fisher E, et al. Non-steroidal
anti-inflammatory drugs (NSAIDs) for chronic non-cancer
pain in children and adolescents. Cochrane Database Syst
Rev 2017;8:CD012537.

Bravo L, Mico JA, Berrocoso E. Discovery and
development of tramadol for the treatment of pain. Expert
Opin Drug Discov 2017;12:1281-91.

Schnabel A, Reichl SU, Meyer-Friessem C, et al. Tramadol
for postoperative pain treatment in children. Cochrane
Database Syst Rev 2015:CD009574.

Kelly LE, Sommer DD, Ramakrishna J, et al. Morphine or
Ibuprofen for post-tonsillectomy analgesia: a randomized
trial. Pediatrics 2015;135:307-13.

Subramanyam R, Varughese A, Willging JP, et al. Future
of pediatric tonsillectomy and perioperative outcomes. Int
J Pediatr Otorhinolaryngol 2013;77:194-9.

Schmidt AP, Valinetti EA, Bandeira D, et al. Effects of
preanesthetic administration of midazolam, clonidine, or
dexmedetomidine on postoperative pain and anxiety in
children. Paediatr Anaesth 2007;17:667-74.

Moss JR, Cofer S, Hersey S, et al. Comparison of
clonidine, local anesthetics, and placebo for pain reduction
in pediatric tonsillectomy. Arch Otolaryngol Head Neck
Surg 2011;137:591-7.

Tesoro S, Mezzetti D, Marchesini L, et al. Clonidine
treatment for agitation in children after sevoflurane
anesthesia. Anesth Analg 2005;101:1619-22.

Zhang YZ, Wang X, Wu JM, et al. Optimal

Dig Med Res 2020;3:28 | http://dx.doi.org/10.21037/dmr-20-38


https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 6 of 6

25.

26.

27.

28.

29.

30.

31.

32.

Dexmedetomidine Dose to Prevent Emergence Agitation
Under Sevoflurane and Remifentanil Anesthesia During
Pediatric Tonsillectomy and Adenoidectomy. Front
Pharmacol 2019;10:1091.

Moiniche S, Romsing J, Dahl JB, et al. Nonsteroidal
antiinflammatory drugs and the risk of operative site
bleeding after tonsillectomy: a quantitative systematic
review. Anesth Analg 2003;96:68-77, table of contents.
Jokela R, Ahonen J, Tallgren M, et al. A randomized
controlled trial of perioperative administration of
pregabalin for pain after laparoscopic hysterectomy. Pain
2008;134:106-12.

Park SS, Kim DH, Nam IC, et al. The effectiveness

of pregabalin for post-tonsillectomy pain control: a
randomized controlled trial. PLoS One 2015;10:e0117161.
Tekdemir I, Aslan A, Tuccar E, et al. An anatomical study
of the tympanic branch of the glossopharyngeal nerve
(nerve of Jacobson). Ann Anat 1998;180:349-52.

Bui T, Das JM. Anatomy, Head and Neck, Pharyngeal
Muscles. StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2020.

Shereen R, Gardner B, Altafulla J, et al. Pediatric
glossopharyngeal neuralgia: a comprehensive review.
Childs Nerv Syst 2019;35:395-402.

Hong B, Lim CS, Kim YH, et al. Comparison of topical
ropivacaine with and without ketamine on post-surgical
pain in children undergoing tonsillectomy: a randomized
controlled double-blind study. J Anesth 2017;31:559-64.
Ahmed SA, Omara AF. The Effect of Glossopharyngeal
Nerve Block on Post-Tonsillectomy Pain of Children;

doi: 10.21037/dmr-20-38

Cite this article as: Qian L, Li X, Chen H, Chi X. Recent
advances in post-tonsillectomy analgesia. Dig Med Res
2020;3:28.

© Digestive Medicine Research. All rights reserved.

33.

34.

35.

36.

37.

38.

39.

40.

Digestive Medicine Research, 2020

Randomized Controlled Trial. Anesth Pain Med
2019;9:€90854.

Rao S, Rao S. Glossopharyngeal Nerve Block: The
Premolar Approach. Craniomaxillofac Trauma Reconstr
2018;11:331-2.

AZman J, Stopar Pintaric T, Cvetko E, et al. Ultrasound-
Guided Glossopharyngeal Nerve Block: A Cadaver and

a Volunteer Sonoanatomy Study. Reg Anesth Pain Med
2017;42:252-8.

Rosenberg M, Phero JC. Regional anesthesia and invasive
techniques to manage head and neck pain. Otolaryngol
Clin North Am 2003;36:1201-19.

Funasaka S, Kodera K. Intraoral nerve block for
glossopharyngeal neuralgia. Arch Otorhinolaryngol
1977;215:311-5.

Junaid M, Halim MS, Onali MAS, et al. Intraoperative
Use of Analgesics in Tonsillar Fossa and Postoperative
Evaluation with Visual analogue Scale Scores-A
Prospective, Randomized, Placebo-Controlled, Double-
Blind Clinical Trial. Int Arch Otorhinolaryngol
2020;24:¢62-7.

Narouze SN. editor. Interventional Management of Head
and Face Pain. Springer, 2014: 41-6.

Sampson JH, Grossi PM, Asaoka K, et al. Microvascular
decompression for glossopharyngeal neuralgia: long-term
effectiveness and complication avoidance. Neurosurgery
2004;54:884-9; discussion 889-90.

Dach F, Eckeli AL, Ferreira Kdos S, et al. Nerve block
for the treatment of headaches and cranial neuralgias - a
practical approach. Headache 2015;55 Suppl 1:59-71.

Dig Med Res 2020;3:28 | http://dx.doi.org/10.21037/dmr-20-38



