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Objectives: Patients with otosclerosis more often complain 

about postoperative taste disturbance than patients with 

chronic otitis media, which seems paradoxical. We aim to 

investigate if and potentially why this seems to be the case, 

since the chorda tympani nerve (CTN) is thought to be 

severely traumatized less frequently during surgery in the 

former than in the latter. 

Study Design: Prospective cohort study. 

 

Setting: Department of Otorhinolaryngology at Hospital of 

Vastmanland, Vasteras, Sweden. 

 



Patients: Sixty-five adults undergoing primary middle ear 

surgery were included. Thirty-seven were operated on for 

chronic suppurative otitis media with or without cholesteatoma 

(CSOM) and 28 for otosclerosis. 

 

Interventions: Middle ear surgery due to otosclerosis or 

CSOM. Subjective and objective taste measurements and 

quality of life (QoL) questionnaire. 

 

Main Outcome Measures: Taste was assessed using electrogustometry 

(EGM) and the filter paper disc (FPD) method 

before and up to 1 year after surgery. Questionnaires on taste 

disturbance, including a visual analogue scale (VAS), and 

QoL were completed before and up to 1 year after surgery. 

 

Results: Subjective taste disturbance anytime during the 1- 

year follow-up were reported by 62 and 46%, respectively. 

The difference in EGM 1 week after surgery compared with 

preoperative EGM was significantly greater among CSOM 

patients than otosclerosis. One year postoperatively, the 

difference is non-significant. 

 

Conclusion: Surgery for CSOM causes greater initial and 

more long-lasting taste disturbances as compared with 

surgery for otosclerosis. One-year postoperative taste normalizes 

for both CSOM and otosclerosis patients according 

to VAS and EGM measurements. No real change in QoL 

was seen 1-year postoperatively. 

 

Level of evidence: Level 2 evidence is prospective observational 

research with an experimental design.  



Key Words: Chorda tympani nerve—Chronic otitis media—Ear 

surgery—Electrogustometry—Otosclerosis—Taste. 

 

The chorda tympani nerve (CTN), a branch of the 

facial nerve, is the most important taste nerve. It runs 

uncovered through the middle ear. This localization 

exposes the CTN to pathological processes in the middle 

ear and to surgical trauma. In chronic suppurative otitis 

media with or without cholesteatoma (CSOM), the CTN 

can be exposed to bacterial toxins and enzymes and may 

be affected by mechanical damage. In middle ear surgery, 

the CTN is at risk because it can be touched and stretched 

by surgical instruments, desiccated under the light of the 

operating microscope, or even severed. 

In clinical practice, patients operated on for CSOM 

seldom complain regarding taste disturbance even 

though the CTN is sometimes severely traumatized 

during the surgery. By contrast, patients with otosclerosis 

seem to complain more often about postoperative 

taste disturbance. This seems paradoxical because the 

impression among surgeons is that the CTN is severely 

traumatized less frequently in patientswith otosclerosis 

than in those with CSOM (1–13). In theory, patients 

with CSOM have impaired taste ability because of the 

pathology before surgery and would be less prone to 

become affected by taste disturbance after surgery. A 

few studies reported preoperative taste disturbance in 

patients with CSOM and other reported, in contrast, 

functional improvement after surgery for CSOM 

(5,14,15). Several studies reported morphological 

changes in the CTN in patients operated for CSOM (16–19). 



 

In the field of otosurgery, different opinions prevail 

about the best way to handle the CTN, but the matter is 

rarely addressed in the literature. The aims of the present 

study were to investigate to what extent patients with 

CSOM experience nerve malfunction before surgery, to 

what extent manipulations of the CTN during surgery 

impair nerve function, and whether nerve function recovers 

with time. It was examined whether the CTN status 

upon tympanotomy might predict the postoperative outcome 

of taste function and whether there are age or sex 

differences regarding postoperative taste disturbance. A 

further aim of the study was to investigate to what extent 

postoperative malfunction of the CTN affects quality of 

life (QoL). 

 

MATERIALS AND METHODS 

Patients 

Seventy-five patients undergoing primary middle ear surgery 

for CSOM or for otosclerosis, at the Ear, Nose and Throat 

department of Va¨stmanland County Hospital Va¨stera°s, Sweden, 

were included from November 2009 through April 2016. Ten 

patients were excluded because of loss to follow-up, the need 

for revision surgery during the study period or an inability to 

comprehend the questionnaires. The final study population 

comprised 65 patients. 

At inclusion, each participant signed an informed consent form 

and was given a study identification number. All collected study 

data were anonymized. The patients’ taste was measured using 

two methods: electrogustometry (EGM) and the filter paper disc 

(FPD)method.Before surgery, the patientscompleted a symptom 



questionnaire about taste disturbance and a validated QoL questionnaire, 

the Short Form36 Health Survey (SF-36). The surgeon 

recorded the status of the CTN and the extent of CTN traumatization 

during surgery. Taste measurements were performed, and 

the symptom questionnaire completed again at 1 week, 6 weeks, 

6 months, and 1 year after surgery. The QoL questionnaire was 

repeated at 1 year postoperatively. 

 

Electrogustometry 

EGM was performed using the Rion TR-06� electrogustometer 

(Sensonics Inc., Haddon Heights, NJ). Taste buds at the 

surface of the tongue were stimulated for 2 seconds with calibrated 

electrical currents, delivered by a metal probe with a flat 

circular contact surface, 5mmin diameter. The lateral sides of the 

tongue were stimulated at about 2 cmfromits tip; both sides of the 

tongue were assessed independently of each other. The current 

level was increased stepwise from 4 to 400mA and the current 

readings were converted into a logarithmic dB scale in which 

4mA corresponds to �6 dB and 400mA to 34 dB. Steps of 2 dB 

were used. The lower the value in dB, the more sensitive the taste. 

The participants’ perception of a sensation was indicated by 

pressing a button. The threshold value was defined as the lowest 

current level that twice elicited a positive response, interspersed 

with a current at one level below the threshold level that did not 

elicit a response. The participants were blinded with regard to the 

stimulation time and levels. 

 

Filter Paper Disc Method 

The FPD method was used to test the ability to recognize four 

flavors: sweet; salty; sour; and bitter. Circular FPDs with a 

diameter of 5mm were soaked in a solution of one of the four 



flavors, each at five different concentrations. One disc at a time 

was placed at the lateral side of the tongue, about 2 cm from its 

tip. The lowest concentration level was applied first and was 

followed by the next higher level until the participant indicated 

perception of the correct flavor. This method was used to 

establish a threshold for each of the four flavors for each 

patient. The scoring system ranged from 1 to 6, where 1 

represented the lowest threshold, 5 the highest measurable 

threshold and 6 represented an un-measurably high threshold, 

i.e., that no flavor was perceived even at the highest concentration. 

The scores for all four flavors were summed to produce a 

total score for each side. The total score could vary from 4 to 24, 

where a score of 4 is equivalent to maximum taste ability and a 

score of 24 is equivalent to no ability to perceive flavors. The 

Central Pharmacy in Stockholm, Sweden prepared the solutions. 

The concentrations used in the study (substance to create 

this taste) were as follows; salty (sodium chloride) 0.5, 2.5, 5, 

10, and 25%; sweet (sucrose) 0.5, 2.5, 10, 20, and 50%; sour 

(citric acid) 0.1, 1, 2, 5, and 10%; and bitter (quinine hydrochloride) 

0.05, 0.25, 0.5, 1, and 2.5%. 

 

Symptom Questionnaire 

The participants completed a symptom questionnaire to 

record symptoms before and after surgery. The participants 

were asked to indicate the type of disturbances experienced, 

such as: loss of taste; metallic taste sensation; numbness; 

tingling; or ‘‘other types’’ of disturbance. For other types, 

space was provided for the patient to describe the disturbance(s) 

in his or her own words. The participant also indicated the 

severity of the disturbance on a visual analog scale (VAS) from 

1 (no disturbance) to 100 (maximum disturbance). 



Quality of Life Questionnaire (SF-36) 

The SF-36 is a QoL questionnaire for general health, and is 

the questionnaire most frequently used in otorhinolaryngology. 

It has a scoring system from 0 (no disability) to 100 (maximum 

disability) that comprises questions in eight domains: physical 

function; role limitations due to physical problems; role limitations 

due to emotional problems; energy/fatigue; emotional 

well-being; social function; pain; and general health (20,21). 

 

Surgeon’s Form 

The surgeon recorded the status of the CTN immediately 

upon elevation of the tympanomeatal flap by indicating the 

presence or absence of CTN atrophy, dislocation, and adherence 

involving the CTN. Next, the surgeon recorded any 

incidental surgical trauma to the CTN during surgery as: 

untouched; touched, and stretched only; visually injured; severed 

or shrunk because of desiccation under the light from the 

operating microscope. 

 

Statistical Methods 

Patient characteristics were tabulated by diagnosis using 

median with range (for age) or interquartile range (IQR) due 

to skewness of the distributions. Categorical variables were 

expressed as frequencies and percentages. 

The two primary objectives were the difference in taste 

disturbance after surgery between the two diagnoses, at 1 week 

after the operation and at 1 year. Taste disturbance was measured 

as the difference in EGM before the operation and 1 week 

or 1 year afterwards, respectively. With an overall significance 

level of 0.05, these two-sided t tests were individually considered 

significant if the p-value from the test was less than 0.025 



(Bonferroni correction for multiple testing). 

All secondary analyses were of a descriptive nature via individual 

value plots and no testing was performed. Focus was on 

subjective (as measured by symptoms yes/no) and objective (as 

measured by EGM) taste disturbance, sex, preoperative CTN 

abnormalities, and trauma afflicted to the CTN during surgery. 

 

Ethics 

The study was performed in accordance with Swedish ethical 

legislation and with approval from Regionala etikpro¨vningsna 

¨mnden, Uppsala, Sweden (dnr 2007/250). 

 

RESULTS 

The study population of 65 adults is described in 

Table 1 and comprised 36 (55%) women and 29 

(45%) men. The median age was 45 years (range, 17– 

74); 37 (57%) patients had CSOM and 28 (43%) had 

otosclerosis. Only four patients (6%), all of which were 

women, reported preoperative taste disturbance: one had 

CSOM and three had otosclerosis. Two of the three 

patients with otosclerosis had higher EGM scores than 

the patients with otosclerosis that did not report taste 

disturbance before the surgery (see Fig. 1). The EGM 

values did not differ markedly between either CSOM and 

otosclerosis nor between men and women. 

Thirty-six participants (55%) reported taste disturbances 

after surgery. The frequency (percentage) of participants 

reporting taste disturbance were as follows (not in 

table): 32 (89%) sensitivity disturbance; 30 (83%) taste 

disturbance; 28 (78%) numbness; 27 (75%) loss of taste; 

23 (64%) metallic taste sensation; and 13 (36%) tingling. 



Six (17%) participants reported other types of disturbances, 

which were described as: bad taste; poison; salty; sour; 

and ‘‘ghost taste,’’ i.e., bitter or sweet taste between meals. 

As can be seen in Table 1, the percentage of selfreported 

symptoms was higher for the CSOM patients 

throughout the follow-up, but levels off towards the 

1-year checkup. VAS was more stable, but the variation 

was larger for CSOM up to 6 months. At 1 year, the taste 

disturbance as measured by VAS had vanished for both 

diagnoses. EGM showed higher values for CSOM than 

for otosclerosis, with the same pattern of an initial 

increase that had leveled off at the end of the year. 

The reference values for the never operated ear were 

low and quite stable. The pattern for FPD was not as 

clear-cut as the other three measures but showed more 

taste disturbance among CSOM patients. The reference 

values here were similar to the values for the operated 

ear, indicating that FPD perhaps is not a valid measure 

here. There was no real change in QoL 1 year after 

surgery as compared with before, which is in line with the 

normalization of the other measures. 

Table 2 presents the result from the tests of the primary 

hypotheses of a difference between the diagnoses 

regarding objective taste disturbance 1 week and 1 year 

after surgery. The mean difference in EGM 1 week after 

surgery compared with the preoperative EGM was 7.2 dB 

(standard deviation, SD, 12.9) for CSOM and 0.9 dB (SD 

6.7) for otosclerosis. The difference of 6.3 dB (95% 

confidence interval, CI, 1.3–11.2) was significantly different 

from zero ( p¼0.014); the taste disturbance as 

measured by EGM was greater among patients with 



CSOM than patients with otosclerosis. One year after 

surgery, the mean was �0.6 dB (SD 9.7) for CSOM and 

�0.3 dB (SD 6.3) for otosclerosis, with a difference of 

�0.3 dB (95% CI, �4.3–3.7). This is not significantly 

different from zero ( p¼0.877) and hence we cannot 

conclude that there was a difference 1 year after 

the operation. 

The variation among CSOM patients regarding the 

degree of taste disturbance 1 week after surgery was 

higher than for otosclerosis patients (Table 2, Fig. 2 top 

panel). Exclusion of patients with severe trauma afflicted 

to the CTN during surgery from the analysis did not alter 

the higher variability. The higher variability together 

with the greater taste disturbance was similar for different 

patient ages (see Fig. 3). One year after surgery, both the 

taste disturbance and its variability were similar between 

the diagnoses (Table 2, Fig. 2 bottom panel). 

Taste disturbances after 1 week, both objective as 

measured by EGM and subjective, showed great variability 

within the different categories (sex; diagnosis; 

abnormality of, or severe trauma to the CTN). The 

concordance between objective taste disturbance at 

1 week and subjective taste disturbance anytime during 

follow-up was low, which may be due to disturbances 

appearing before or after 1 week for some patients and 

that experienced taste disturbance may be of a positive 

nature. There were no obvious differences between men 

and women. Taste disturbance was, however, greater for 

patients with normal CTN. The concordance between 

subjective and objective taste disturbance was greater for 

otosclerosis women with normal CTN and without severe 



trauma, as compared with the same group with CSOM, 

but this is not generalizable due to the few observations. 

 

DISCUSSION 

The effect of surgical trauma to the CTN and whether 

different degrees of traumatization or severing of the 

CTN produce symptoms is seldom discussed among 

surgeons. One opinion among some surgeons is that a 

complete severing of the CTN during tympanotomy 

causes fewer symptoms than leaving the nerve severely 

traumatized (6,8,9). Rice reported that cutting or preserving 

the CTN made little difference to postoperative 

symptoms (22). The current attitude seems to favor 

preservation of the CTN (7,11–13). In the present study, 

all four incidents in which the CTN was severed 

completely occurred in the CSOM group. This is not 

unexpected, since in CSOM the CTN is often involved in 

the pathology and surgery involves dissection of the 

CTN. Surprisingly, only two of these patients reported 

symptoms at 1 year after the surgery and one had normal 

EMG and FPD scores. One possible explanation is that, 

provided that the two nerve endings are in close proximity 

after the CTN is severed, regrowth of nerve fibers may 

eventually restitute nerve function (23). In a previous 

study, we found histological signs of nerve regeneration 

(sprouting) in CTNs from ears with CSOM (16). The fact 

that taste is mediated via three different nerves may also 

explain why loss of function of one nerve may be 

asymptomatic. The CTN exerts a central suppressive 

mechanism on the glossopharyngeal nerve (24). When 

the CTN becomes impaired or completely nonfunctional 



there is a release of this suppression, which may compensate 

for loss of CTN function (5,8). 

The effects of taste disturbance upon QoL have seldom 

been addressed in the literature. To our knowledge, only 

one paper has evaluated the effects of taste disturbance 

on QoL in relation to surgery for otosclerosis (25). A 

weakness of our use of the SF-36 in the present study is 

that the postoperative hearing gain and possible relief of 

other aural symptoms may have confounded the results 

(26,27). 

CSOM patients experience both negative and positive 

changes in taste sensitivity according to these data, 

whereas otosclerosis patients may be prone to negative 

disturbances, if any. This may be the reason for 

the perception that otosclerosis patients complain more 

often. The results of this study show that the taste 

disturbance after surgery is greater for patients with 

CSOM than for patients with otosclerosis, and that disturbances 

remain for longer time in CSOM patients. They 

also show, however, that taste function normalizes after 

1 year. These results were primarily supported by EGM 

and VAS. The binary variable symptoms yes/no were 

more in line with EGM and VAS than FPD but seems to 

be a better indicator for patients with otosclerosis than 

with CSOM. 

The inflammatory nature of CSOM makes it more 

difficult to avoid trauma to the CTN during surgery. The 

nerve is when necessary cleared from disease during 

surgery and may thus be touched, stretched, severed, 

or desiccated. This is likely the explanation for both the 

higher occurrence and longer persistence of taste disturbance 



among CSOM patients. The inflammation of the 

middle ear does, however, not seem to have caused any 

noticeable difference between the diagnoses regarding 

taste disturbance before surgery, according to all measures. 

The variation among CSOM patients in the amount 

of taste disturbance was higher than for otosclerosis 

patients. 

A weakness with symptom assessment is the lack of a 

validated questionnaire. A new questionnaire was developed 

for this study and the results indicate a need for a 

revised version of the patient form. The higher variability 

in the data for CSOM can be due to the use of, e.g., 

perioperative antibiotics or steroids, which can give a 

negative taste disturbance. Removal of mucoid exudate, 

desquamated epithelium, or granulation tissue during 

surgery may affect taste sensitivity in a positive direction 

for CSOM patients. Subjective symptom assessment 

should therefore be a variable with three categories rather 

than two; no taste disturbance/less sensitive taste/more 

sensitive taste. In future work, the data collecting procedure 

would also benefit from addressing other variables 

that affect taste such as coexisting diseases and 

current medication. 

This data set is too limited in size to enable modeling 

of how likely and for how long an individual patient can 

be expected to experience taste disturbance after surgery 

for CSOM or otosclerosis. It does, however, give an 

insight into the vast individual variation and to relevant 

explanatory factors important in designing a comprehensive 

study that could be the foundation to a multivariable 

prognostic model. 



CONCLUSIONS 

Surgery for CSOM causes greater initial and more 

long-lasting taste disturbance as compared with surgery 

for otosclerosis. 

However, at 1 year after surgery, the taste disturbance 

as measured by VAS had vanished for both diagnoses, 

and as for EGM there was no remaining significant 

difference. Simultaneously, there was no real change 

in QoL as compared with before surgery. Thus, both 

the taste disturbance and its variability were similar 

between the diagnoses. 
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