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Postoperative Alterations in Taste and Smell
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Context: Alterations in taste and smell, including but not limited to anosmia, ageusia, hypogeusia, and dysgeusia, have been described 
in association with various medications, including anesthetic agents. Frequently, these symptoms occur 1-2 weeks after medication 
administration and last several months. While such a phenomenon is a rare occurrence, it nonetheless can significantly impact patients’ 
satisfaction and quality of life.
Evidence Acquisition: The methodology consisted of a thorough literature search using the MEDLINE and Cochrane databases utilizing 
keywords such as anosmia, ageusia, olfactory disorders, postoperative, and anesthesia.
Results: Our results yielded several previously published case report, and were not limited to a specific type of anesthesia. Based on 
available literature, we review the physiology of taste and smell as well as the medications associated with loss of these senses. We describe 
perioperative agents that could lead to postoperative complications associated with anosmia and and ageusia.
Conclusions: Based on available literature recommendations for anesthesiologists caring for patients at risk for this occurrence are 
presented in this review. The symptoms are usually temporary as in the majority of the patients the sensory receptor cells are able to 
regenerate themselves after injury. Anesthesia providers need to aware of this phenomenon to be able to reassure patients and possibly 
avoid anesthetic techniques associated with anosmia and ageusia.
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1. Context
Anosmia, the loss of smell, and ageusia, the loss of taste, 

are rare side effects that can occur as a result of admin-
istration of practically all classes of medications (1, 2). 
The overall incidence of this rare complication has been 
estimated to be 0.05% and is frequently associated with 
cardiovascular medications (3). However, anesthetic 
drugs have also been implicated in cases of anosmia 
and/or ageusia. In this regard, the incidence of anosmia 
or ageusia after an anesthetic has been estimated to be 
approximately 1.8% (4). Regardless of cause, these symp-
toms, albeit usually lasting only 1-2 weeks, can greatly 
impact one’s quality of life. Patients with anosmia and 
ageusia have been known to increase long-term intake of 
sugar and salt, resulting in worsening of chronic medical 
conditions such as diabetes mellitus, renal disease, and 
hypertensive disorders (5). The purpose of this review, 
based on the available peer-reviewed literature, is to sum-
marize the physiology of taste, smell, gustation and olfac-
tion, and to perform a literature review for prior reports 
of postoperative alterations in taste and smell. Finally, we 
analyze the available clinical evidence to make recom-
mendations to anesthesia practitioners.

2. Evidence Acquisition

2.1. Review of the Literature
To date, there have been several case reports describ-

ing the phenomenon of postoperative anosmia and/
or ageusia, but no comprehensive review on the topic. 
As part of the methodology of this review, the MED-
LINE/PubMed database was searched for papers using 
the terms, “anosmia,” “ageusia,” “olfactory disorders,” 
“postoperative,”and “anesthesia,” both alone and in vari-
ous combinations to maximize results. Results were lim-
ited to papers written in English regarding humans. Re-
sults yielded several case reports, and were not limited to 
a specific type of anesthesia. The Cochrane Database was 
also queried using these search terms, but did not yield 
any significant results.

2.2. Physiology of Taste and Smell
The senses of taste and smell, also known as gustation 

and olfaction, respectively, are collectively known as 
“chemical senses” because of their ability to transmit 
chemical stimuli as a neural signal (6). These senses, al-
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though they may seem trivial, are crucial to one’s percep-
tion of the environment and quality of life.

2.3. Gustation
Taste occurs when a chemical substance stimulates a 

gustatory receptor cell within a taste bud. Taste buds are 
located primarily on the tongue, but are also found on 
the epithelial surface of the oropharynx and larynx. The 
taste bud contains spindle-shaped cells of three varieties: 
1) the taste receptor cell, which is responsible for interact-
ing with chemical stimuli; 2) the edge cell, which forms 
the lateral boundary of the taste bud; and 3) the basal cell, 
which forms the base of the taste bud and can prolifer-
ate to replace taste receptor cells. Typically, taste receptor 
cells are replaced approximately every 2 weeks (7). The 
taste bud is concentrically arranged around a pore that 
opens through the epithelium into the oropharynx. Api-
cal microvilli allow gustatory stimuli to interact with the 
taste receptor cells. Afferent nerve fibers from cranial 
nerves VII, IX, and X penetrate the basal surface of the 
taste bud to innervate the taste receptor cell. A single cell 
may be innervated by multiple afferent nerve fibers, and 
a single fiber may synapse with a multitude of cells. Al-
though they are modified epithelial cells and not quite 
neurons in vertebrates, taste receptor cells are similar 
to neurons (6). Taste buds on the tongue are found in 3 
different types of papillae, which together house nearly 
5000 taste buds. Collectively, taste buds are able to trans-
mit information regarding 4 principal taste qualities: 
salt, sweet, bitter, and acid. Umami, a fifth taste quality, 
has also been described, and has been found to be associ-
ated with glutamate and inosinic acid. All taste buds are 
able to respond to all taste qualities. Importantly, saliva 
is necessary for transmission of taste stimuli as it helps 
transport solubilized taste molecules to the taste buds, 
and then wash those molecules away once stimulation 
of taste cell receptors has occurred (6). Stimulation of a 
taste receptor cell by an ingested taste molecule results 
in either depolarization or hyperpolarization of the taste 
receptor cell. With depolarization, there is a rise in intra-
cellular calcium, leading to a release of a yet unknown 
neurotransmitter from the taste receptor cell to the affer-
ent nerve fiber. Transmission of sweet, bitter and Umami 
involves G-protein-coupled second messengers. After 
stimulation of multiple receptors by a variety of taste 
particles, processing of all signals occurs. This allows for 
the simultaneous appreciation of different tastes. Addi-
tionally, processing can be inhibitory in that one region 
of the tongue can inhibit stimulation from adjacent 
regions. Adaptation also occurs, such that prolonged 
stimulation of one taste quality will decrease subsequent 
stimulation of the same taste (6, 7).

2.4. Olfaction
The sense of smell is similar to that of taste in that it also 

responds to chemical stimulation. Odorant molecules 

presented to the nasopharynx bind to olfactory recep-
tors, which are G-protein coupled receptors, found in the 
cilia of olfactory receptor neurons in the neuroepithe-
lium (Figure 1). The method of presentation of odorant 
molecules is important, in that velocity, air volume, and 
airflow direction can all affect smell perception (6). Fur-
ther, retronasal olfaction, which is the passage of odorant 
molecules from the oropharyngeal cavity into the nose, 
allows for improved gustation.

Presentation of an olfactory molecule to the olfactory 
receptor results in depolarization of the cell, leading to 
propagation of an action potential to the olfactory bulb. 
There are approximately 1000 olfactory receptors; how-
ever, each can respond to multiple stimuli and a single 
odor can activate several types of receptors, resulting 
in the possibility for billions of combinations. As with 
taste, adaptation occurs such that prolonged exposure 
to a smell results in decreased stimulation. Importantly, 
unlike other neurons, the neurons of the olfactory and 
gustatory systems are able to replace themselves over the 
course of one’s life.

Figure 1. Illustration of Olfactory Nerves

3. Results

3.1. Postoperative Alteration of Smell
Postoperative anosmia has been described in several 

different case reports (Table 1). The only common offend-
ers appear to be the use of general anesthetics, topical 
application of local anesthetics, and the undergoing of 
a surgical procedure, although no single procedure has 
been repeatedly linked to this phenomenon. Anosmia oc-
curring after regional anesthesia has not been described.
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Table 1.  Findings of Case Reports and/or Studies of Postoperative Alterations in Taste or Smell

Case Report/Study Relevant Findings

Green et al. 2008 (5) Anosmia and ageusia after a stroke

Konstantinidis et al. 2009 (8) Four months of anosmia after GA in a 60-year-old man, with return of function after retraining.

Dhanani and Jiang 2012 (9) Six months of anosmia in a 57-year-old woman after GA for laparoscopic cholecystectomy.

Carr et al. 2004 (10) Nasal irritation after intranasal ketamine.

Mayell and Natusch 2009 (11) Permanent anosmia after intranasal ketamine for pain management in a chronic pain patient.

Salvinelli et al. 2005 (12) Permanent anosmia after intranasal administration of 4% lidocaine, presumed due to contact of 
the local anesthetic to the olfactory cleft.

Welge-Lüssen et al. 2004 (13) Intranasal tetracaine decreased subjective assessment of smell, but olfactory event-related 
potentials and chemosensory event-related potentials were unchanged.

Cooper 1998 (14) Resolution of 20-year-long anosmia after GA.

Cassidy and McCoy 2000 (15) Resolution of 15-year-long anosmia after ESI.

Cardoso et al. 2007 (16) Ageusia lasting 3 weeks after LMA use

Koyama et al. 2006 (17) Ageusia lasting 6 months after LMA use

Hotta et al. 2002 (18) Ipsilateral loss of taste and atrophy of fungiform papillae after local anesthetic injection near 
inferior alveolar nerve.

In a patient in which 4-month long anosmia occurred 
in a 60 year-old man who underwent a general anesthetic 
with propofol, fentanyl, and sevoflurane, postoperative 
brain imaging demonstrated no evidence of lesion or 
decreased function. The patient’s sense of smell returned 
after retraining (8). In a similar case, a 57-year-old wom-
an developed anosmia for 6 months following a routine 
laparoscopic cholecystectomy under general anesthesia 
(9). Intranasal administration of medications, specifi-
cally ketamine, has resulted in both transient and perma-
nent complications. Carr et al. reported the occurrence of 
transient nasal irritation after intranasal ketamine use, 
(10) while Mayell et al. described a patient who developed 
permanent anosmia after the initiation of intranasal ket-
amine for analgesia in a chronic pain patient (11). Patients 
have also developed anosmia after the topical use of local 
anesthetics. Salvinelli et al. reported on a 62 year-old man 
who developed permanent anosmia after use of intrana-
sal 4% lidocaine. It was hypothesized that anosmia may 
have been related to contact of local anesthetic with the 
olfactory cleft (Figure 1). This interaction may have result-
ed from positioning (12). Interestingly, Welge-Lüssen et al. 
showed that while intranasal tetracaine decreased sub-
jective assessment of smell, analysis of olfactory event-
related potentials and chematosensory event-related 
potentials revealed that it was largely unchanged (13). Al-
though each of these cases is slightly different, the com-
mon thread seems to be destruction of olfactory-recep-
tor cells, leading to alteration or complete loss of smell. 
Given that these cells have the ability to regenerate, it is 
not surprising that in most cases the sense returns over a 
period of time. The rare cases of permanent anosmia may 
be related to degree of initial injury to olfactory receptor 
cells or the individual patient’s inability to regenerate 
those cells. Perhaps what is most interesting, however, 
is that reversal of previously longstanding anosmia after 

anesthesia has been reported. Cooper reported a patient 
with a 20-year history of anosmia whose sense of smell 
spontaneously returned after general anesthesia with 
propofol, morphine, isoflurane, vecuronium, and ni-
trous oxide (14). Similarly, Cassidy and McCoy reported 
a woman with a 15 year history of anosmia whose symp-
toms resolved after epidural steroid injection (15). Both 
were at a loss for explanation of the mechanism.

3.2. Postoperative Alterations of Taste
Postoperative ageusia or dysgeusia has also been de-

scribed (Table 1), albeit with less frequency than anosmia 
and seemingly a different mechanism. Cardoso et al. re-
ported the case of ageusia lasting 3 weeks after use of a 
laryngeal mask airway (LMA) inflated to 30 cc for breast 
surgery (16). The authors hypothesized that the etiology 
was compression of the lingual nerve. Similarly, Koyama 
and colleagues described a patient who suffered ageusia 
for 6 months after LMA use (17). Local anesthetic injected 
near the inferior alveolar nerve for dental procedures has 
resulted in ipsilateral loss of taste and atrophy of fungi-
form papillae (18). In both cases, symptoms were noted 3 
months after a dental procedure, with complete resolu-
tion by 13 months.

4. Conclusions
While post-operative anosmia or ageusia may be a rela-

tively rare occurrence, it can alter a patient’s quality of 
life and lead to both social and medical consequences. 
For example, Green et al. described the case of a patient 
who suffered a stroke, which resulted in anosmia and 
ageusia (5). As this interfered with quality of life, the pa-
tient compensated by increasing salting and sweetening 
of foods, which led to worsening of underlying chronic 
conditions. Patients suffering from anosmia or ageusia 



Elterman KG et al.

Anesth Pain Med. 2014;4(4):e185274

postoperatively, rather than as a result of a cerebrovascu-
lar accident, may also adjust their diets in a similar way, 
and worsen underlying conditions such as diabetes or 
hypertension. For this reason, anesthesiologists should 
consider this possibility when caring for patients, par-
ticularly those at risk for or with history of olfactory or 
gustatory abnormalities. Potential methods of avoiding 
or minimizing the risk of anosmia include avoidance 
of intranasal ketamine, limitation of the duration of 
exposure of the olfactory cleft to lidocaine at concentra-
tions equal to or greater than 4%, or use of lidocaine at 
a concentration of less than 4%. Similarly, avoidance of 
LMA over-inflation, using volumes less than 30 cc, and 
limitation of LMA use to short surgical procedures, may 
all potentially help reduce the risk of ageusia. While an-
esthesiologists can certainly attempt to take some mea-
sures to minimize the occurrence of this phenomenon 
in patients deemed to be at risk, it must be emphasized 
that as no single etiology exists, it may be impossible to 
predict or reliably prevent the occurrence of anosmia 
or ageusia. For this reason, it is important to be able to 
recognize this condition and understand that its patho-
physiology is taste receptor cell or olfactory receptor cell 
destruction. It is equally important to realize that these 
cells regenerate in most cases and, thus the course of 
these symptoms is typically transient. Armed with this 
knowledge, anesthesiologists faced with such a postop-
erative dilemma can provide reassurance and counsel 
patients appropriately.

Taste and smell are seemingly trivial senses, the loss of 
which however can significantly affect one’s quality of 
life, particularly if the loss results in alteration of diet. 
Although rare, loss of these senses has been reported to 
occur after administration of various anesthetic agents. 
Fortunately, the symptoms are usually temporary as in 
the majority of patients the sensory receptor cells are 
able to regenerate themselves after injury. Anesthesiolo-
gists ought to be aware of this phenomenon so that they 
may be able to reassure patients, and avoid anesthetic 
techniques associated with anosmia and/or ageusia when 
caring for patients who have previously experienced al-
terations in taste or smell, postoperatively or otherwise.
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