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ABSTRACT:   Patients’ subjective assessment of nasal patency often does not correspond to the objective results of functional and imaging 
examinations. The objective of this study was to identify the rhinometry (AR) and rhinomanometry (RMM) parameters that 
were best correlated to patients’ self-evaluation of nasal patency before and after nasal airway obstruction surgery. The study 
material consisted of RMM and AR results as well as SNOT-20 self-evaluation questionnaires completed by 233 patients pre-
senting with rhinological problems and routinely diagnosed at the RMM Lab of the Department and Clinic of Otolaryngolo-
gy of the Medical University of Warsaw. Data were collected from 70 females (31.4%) aged 18 through 81 years and 153 males 
(68.6%) aged 16 through 81 years. The results were subjected to statistical analysis by a licensed statistician using the Statistica 
10 software package. A statistically significant relationship was demonstrated between the subjective perception of nasal pa-
tency and RMM results. The higher the asymmetry of air flow within the left and the right nasal cavity, the higher the perceived 
restriction of nasal patency. Significant differences were observed between patients reporting maximum discomfort regarding 
impaired nasal patency and the remaining patients: the former were characterized by nasal resistance values being several-fold 
higher than that observed in the latter while nearly always improving after nasal airway obstruction surgeries. No significant 
reflection of patients’ self-evaluation of nasal patency was found in the acoustic rhinometry measurements.
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STRESZCZENIE:    Drożność nosa oceniana subiektywnie przez chorego często nie pokrywa się z wynikami badań obiektywnych – obrazowych 
i czynnościowych. Istnieją liczne rozbieżne opinie dotyczące ich przydatności Celem pracy była ocena, które z parametrów ry-
nometrii akustycznej (AR) i rynomanometrii (RMM) najściślej korelują z samooceną pacjenta przed i po operacyjnym udroż-
nieniu jam nosa. Materiał do badań stanowiły wyniki RMM i AR oraz kwestionariusze samooceny SNOT-20, wypełnione przez 
233 pacjentów rutynowo diagnozowanych w Pracowni RMM Kliniki Otolaryngologii Warszawskiego Uniwersytetu Medyczne-
go, zgłaszających problemy rynologiczne. Dane uzyskano od 70 kobiet (31,4%) w przedziale wieku od 18 do 81 lat i 153 mężczyzn 
(68,6%) w przedziale wieku od 16 do 81 lat. Wyniki przeprowadzonych badań opracowano statystycznie, korzystając z pomocy 
dyplomowanego statystyka i pakietu Statistica 10. Wykazano, że istnieje istotny statystycznie związek pomiędzy subiektywnie 
odczuwaną drożnością nosa a wynikiem RMM. Ograniczenie drożności nosa odczuwane jest tym bardziej, im większa jest asy-
metria przepływu przez prawą i lewą jamę nosową. Pacjenci wskazujący na maksymalny dyskomfort w zakresie upośledzenia 
drożności nosa istotnie różnią się od pozostałych pacjentów: mają kilkukrotnie wyższe opory przepływu w porównaniu z pozo-
stałymi chorymi i prawie zawsze odczuwają satysfakcję po operacjach poprawiających drożność nosa. Rynometria akustyczna 
nie znajduje istotnego odzwierciedlenia w samoocenie chorego dotyczącej drożności nosa.

SŁOWA KLUCZOWE:   rynomanometria, rynometria akustyczna, drożność nosa, asymetria oporów przepływu, samoocena, obiektywizacja
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INTRODUCTION

The final outcome of a therapeutic procedure is a combination of 
various endpoints assessed by the physician and the patient (Nies); 
discrepancies between the physician’s and the patient’s assessment 
may be due to objective as well as subjective reasons (Kopp). While 
qualification for curative surgeries in the treatment of rhinosinusi-
tis is quite well described by appropriate management algorithms, 
appropriate qualification of patients for nasal airway obstruction 
surgeries remains somewhat problematic. Good anatomical and 
functional effects are difficult to predict (Abu-Bakra, Pirila, and 
Tikanto, 2001). Some authors suggest that no strong EBM proofs 
are available e.g. for the efficacy of septoplasty in nasal airway ob-
struction (Robin). In 2004, Schumacher ( ) declared rhinomanom-
etry (RMM) to be a potential gold standard in appropriate qual-
ification of patients for septoplasty procedures. RMM allows for 
a generally repeatable description of the functional status of nasal 
cavities by means of a physical term, and international consen-
sus has been achieved with regard to the parameter assessment 
criteria (Clement). However, RMM measurements not always 
reflect patients’ subjective perception of nasal patency (Jessen, 
Kjaergaard). Nasal resistance as assessed by RMM are reported 
to be poorly correlated with patients’ self-evaluations (Pinkpank, 
Naito) while the measurement itself is characterized by low re-
peatability of the results (Courtiss).

Acoustic rhinometry (AR) is used to assess the geometry of na-
sal cavities (Dastidar). It is a fast, inexpensive, and noninvasive 
test that measures the cross-sectional area of nasal cavities as 
the function of distance from nasal opening (Kjaergaard, Roith-
man, Lal). According to some authors, AR measurements are 
more consistent with patients’ subjective evaluations of nasal 
patency (Grymer, Harar, Harar, Hilberg). 

Also presented were opinions that objective assessments of na-
sal patency are useful in the assessment of the efficacy of surgical 
treatment rather than in qualification for such a treatment (Cal-
deron). Some authors provide evidence that results of an RMM 
evaluation performed before nasal airway obstruction surgery 
is perfectly correlated with the subjective assessment of patency 
on the less patent side while not being correlated with the subjec-
tive assessment of patency on the contralateral side (Pirila). Also 
presented were opinions suggesting that the efficacy of surgical 
(clinical) evaluation of the location and degree of nasal cavity nar-
rowing is comparable to that of AR and RMM, and that patients’ 
satisfaction did not increase significantly if AR and RMM meas-
urements were performed preoperatively (Dinis). It appears that 
the relationship between the subjective evaluation and the results 
of objective examination is stronger when the patient perceives 
the symptoms of non-patency as opposed to the lack of perceived 
symptoms, as well as patency of each nasal cavity is being assessed 

separately (Andre). Thus, despite technological advances in RMM 
and AR, no clinically efficient and objective criteria are available 
for prediction of the decision to perform septoconchoplasty be-
ing justified by significant deformation of the nasal septum or hy-
pertrophy of the inferior nasal concha (Singh). Combination of 
patient-specific factors leading to nasal obstruction (location of 
conchal deformity, type of conchal hypertrophy and anatomical 
structural defects of ethmoid bone) may also be of importance 
(Baumann, Dinis, Gray). To sum up, despite the extensive liter-
ature background and availability of various methods to assess 
nasal patency, well-planned and carried-out clinical studies are 
still lacking in this area (Singh).

OBJECTIVE

The objective of this study was to identify the AR and RMM 
parameters that were best correlated to patients’ self-evalua-
tion of nasal patency before and after nasal airway obstruction 
surgery. The primary goal was defined as identification of RMM 
and AR parameters facilitating prediction of the results of pa-
tient’s self-evaluation of nasal patency. Secondary goals con-
sisted in determination of the power of correlations between 
individual questions of the SNOT-20 survey and AR or RMM 
parameters as well as in determining whether good surgical 
results as defined by subjective improvement were reflected 
by the results of objective examinations.

MATERIAL AND METHODS 

The study material consisted of RMM and AR results as well as 
self-evaluation questionnaires completed by 233 patients pre-
senting with rhinological problems and routinely diagnosed at 
the RMM Lab of the Department and Clinic of Otolaryngology 
of the Medical University of Warsaw. Patients provided answers 
to questions evaluating nasal patency within a questionnaire 
identical to the SNOT-20 survey. Polish language version of the 
questionnaire was completed by patients before and 6 months 
after surgery. Nasal patency and anatomy of nasal cavities was 
assessed using Interacoustics AS (Denmark) RhinoMetrics SRE 
2100 device that combines the function of a rhinomanome-
ter (RhinoStream) and an acoustic rhinometer (RhinoScan). 
Data were collected from 70 females (31.4%) aged 18 through 
81 years and 153 males (68.6%) aged 16 through 81 years. The 
results were subjected to statistical analysis by a licensed stat-
istician using the Statistica 10 software package.

The following table presents the numbers of patients within 
individual subsets of the study material classified according to 
the type of surgery and patient gender.
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Male patients were characterized by significantly higher rates 
of septoplasties while female patients were characterized by 
significantly higher rates of ethmoidectomies.

Patients’ self-evaluation of nasal patency after surgery improved 
(Table 2) and the differences between the status before and af-
ter surgery were statistically significant. 

Next, the powers of correlations between the subjective eval-
uations and RMM/AR results were analyzed. 

Since the study aimed at obtaining the measures of monoton-
ic correlation of two random variables, namely the SNOT-
20 scores and nasal resistance measurements, the data were 
subjected to rank analysis with rank distribution being in-
dependent of the distribution of ranked variables (no tied 
ranks existed within the data sets), and therefore determi-
nation of significance required no special assumptions re-
garding the distribution of sample data. Spearman’s rank 
correlation coefficient and Kendall’s tau coefficients for 
the relationship between SNOT-20 scores before and after 
surgery and minimum cross-sectional area (MCA) and na-
sal cavity volume (VOL) as measured by AR did not reach 
the limit of statistical significance. Therefore, subsequent 
analyses focused on RMM results alone. 

Tab. I. Type of surgery vs. patient gender 

FEMALES MALES TOTAL

 TYPE OF SURGERY N MEAN STD. N MEAN STD. N MEAN STD.

septoplasty 18 38,6 17,8 72 39,1 13,3 90 39,0 14,2

septoconchoplasty 20 35,5 14,1 35 38,9 15,0 55 37,6 14,6

septoethmoidectomy 16 42,3 13,7 35 47,5 17,8 51 45,9 16,6

ethmoidectomy 16 51,0 13,6 11 52,3 14,2 27 51,5 13,6

1 – septoplasty, 2=septoconchoplasty, 3=septoethmoidectomy, 4=ethmoidectomy

Tab. II.  Patients’ self-assessment of nasal patency before and after surgery vs. 
patients’ gender. 

PARAMETER BEFORE SURGERY AFTER SURGERY

F (N=70) M (N=153) F (N=47) M (N=97)

mean 3,53 3,42 1,28 1,35

SD 1,07 1,31 1,25 1,32

Tab. III.  Kendall’s tau correlation coefficients between nasal airway resistance 
and patients’ self-evaluation of nasal patency as indicated by the survey 
score

Before decongestion After decongestion

R-exL R-exP R-inL R-inP R-op R-exL R-exP R-inL R-inP R-op

0,06 0,18 0,05 0,18 0,24 -0,01 0,13 -0,01 0,12 0,13

0,19 0,21 0,19 0,18 0,34 0,19 0,15 0,18 0,13 0,24

Significant correlations (p<0.05) are in bold.  
Abbreviations:
R-exL – resistance upon expiration on the left
R-exR – resistance upon expiration on the right
R-inL – resistance upon inspiration on the left
R-inR – resistance upon inspiration on the right
R-avg – average resistance

Tab. IV. Resistance asymmetry vs. gender. Mann-Whitney’s U-test.

BEFORE SURGERY AFTER SURGERY

PARAMETER F M P F M P

Before decongestion asex 1,49 2,04 0,0002 1,35 1,67 0,0413

asin 1,45 2,15 0,0001 1,34 1,80 0,0361

avg 1,46 2,13 0,0001 1,35 1,74 0,0430

after decongestion asex 1,35 1,82 0,0015 1,25 1,39 0,1312

asin 1,39 1,82 0,0006 1,27 1,50 0,1131

avg 1,34 1,84 0,0011 1,27 1,46 0,1476
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airflow. The difference was examined for statistical significance.

Since the number of subjects reporting grade 5 patency im-
pairment was as low as 3, no statistically significant difference 
was observed between subgroup 5 and subgroup 2, although 
in a manner similar to that observed before surgery, average 
asymmetry in subgroup 5 was several times higher than the 
average asymmetry in other subgroups. Due to the low num-
ber of subjects in subgroup 5, no cut-off value was identified 
as was the case before surgery.

All patients in whom the asymmetry of airflow resistance 
upon inspiration was found to be higher than 3.92 marked 
the score of 5 (most intense) when answering the first ques-
tion of the SNOT-20 survey. The mean airflow resistance 
asymmetry within the subgroup of patients who marked 
the score of 5 for the symptoms in question was statisti-
cally significant compared to other subgroups. No such 
differences could be observed between the remaining sub-
groups (Table 7).

Table 3 presents the results of the analysis of RMM outcomes. 
Contrary to the assumptions, weak or very weak correlations could 
only be demonstrated between the studied variables, with statis-
tical significance levels being achieved only in some of the cases. 

A new method for analyzing the data set was attempted to ob-
tain stronger, potentially clinically significant, correlations. To 
this end, derived variables were defined as functions of prima-
ry variables including the asymmetry of airflow upon inspira-
tion (asin) the asymmetry of airflow upon expiration (asex). 
The variables were defined as follows:
asex = R-ex L/R-ex R if R-ex L>R-ex R; 
asin = R-in L/R-in R if R-in L>R-in R  
or 
asex = R-ex R/R-ex L if R-ex R>R-ex L; 
asin = R-in R/R-in L if R-in R>R-in L

Where L and R correspond to the left and the right nasal cav-
ity, respectively.

Table 4 presents the results obtained in individual subgroups 
and genders.

Airflow resistance asymmetry was shown to be higher in male 
than in female patients; the difference was statistically signifi-
cant. In addition, higher asymmetry was found to correspond 
with poorer responses in nasal patency self-evaluation surveys.

Next, the power of correlations between asymmetry indices 
and self-evaluation scores was assessed. Table 5 presents the 
results of the Spearman’s rank test.

The power of correlations obtained in this manner was still low 
and not all correlations were statistically significant. However, 
it was observed that in the subgroup of patients reporting the 
nasal patency impairment grade 5, average asymmetry of airflow 
resistance was several times higher than that in other subgroups’ 

Tab. V.  Spearman’s rank correlation coefficients between nasal airway resistance 
and patients’ self-evaluation of nasal patency as indicated by the survey 
score

PARAMETER BEFORE SURGERY AFTER SURGERY

asex-0 0,11 0,33

asin-0 0,15 0,4

avg-0 0,12 0,37

asex-1 0,17 0,05

asin-1 0,12 0,11

avg-1 0,15 0,08

asex – asymmetry of airflow resistance upon expiration
asin – asymmetry of airflow resistance upon inspiration
avg – average asymmetry of airflow resistance ((asin+asex)/2)
-0 - before decongestion
-1 - after decongestion

Tab. VI.  Asymmetry of airflow resistance upon inspiration as tested before surgery and decongestion in subgroups classified according to the response to the first 
question of the SNOT-20 survey as well as in the overall population

  PARAMETER ASIN

01SNOT-0 MEAN N STD. MIN. Q25 MEDIAN Q75 MAX.

0 2,23 10 1,60 1,00 1,22 1,38 2,75 6,00

1 2,36 8 1,35 1,08 1,38 1,92 3,25 4,71

2 4,35 15 8,93 1,00 1,19 1,45 2,15 35,98

3 3,70 65 6,66 1,01 1,26 1,62 3,29 49,43

4 5,85 76 13,60 1,00 1,35 1,86 3,56 94,63

5 16,29 30 35,21 1,00 1,28 2,49 6,45 141,03

Total 6,27 204 16,85 1,00 1,28 1,80 3,74 141,03
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to the scores of 0-4 vs. the scores of 5. Results are present-
ed in Table 12.

The significance of the difference between the first group (scores 
of 0-4) and the second group (scores of 5) were analyzed us-
ing the two-sided Mann-Whitney U-test. The difference was 
shown to be significant (p=0.00268).

The number of subjects who answered the question regarding 
nasal patency after  surgery was smaller due to the fact that 
some patients did not report for follow-up visits. At the same 
time, no RMM measurements were performed after surgery 
in these patients, and thus the dasin variable was assessed in 
a smaller population of subjects. One may speculate that not 
reporting for follow up was indicative of the lack of any nasal 
patency impairment following the procedure. Most probably, 
the procedures were effective and patients saw no point in re-
turning for follow-up after the symptoms had resolved.

Chi-square-test analysis revealed statistically significant num-
bers between numbers in individual table cells (p=0.0043).

As shown by statistical analyses, responses to the question re-
garding nasal patency were significantly correlated with RMM 
results. Patients reporting maximum discomfort upon inspiration 
(score of 5 marked as the answer to question 1) were character-
ized by airflow resistance asymmetry coefficients being several 
times higher than the average coefficients calculated for the re-
maining patients (who marked the scores of 0-4). The value of 
the asymmetry coefficient determined to be the cut-off point 
for subjects marking the score of 5 was established at 3.92. This 
means that very high discomfort can be expected upon inspira-
tion in patients achieving this value in RMM examinations. This 
group of patients should be the first to be qualified for patency 
restoration procedures; best treatment satisfaction outcomes 
are also to be expected in this group. 

Differences in the asymmetry of airflow resistance before and 
after surgery were observed for all parameters and were sta-
tistically significant (Table 9). 

An additional variable, dasin, was introduced for a more precise 
analysis of distribution of responses to the question regarding 
nasal patency. The dasin variable was defined as the difference 
in the asymmetry of airflow resistance as measured before and 
after surgery in the same patient. Distribution of responses to 
the question regarding nasal patency as compared to the value 
of the dasin variable is presented in Table  10.

The analysis of variance was carried out for data presented in 
Table 10. The results are listed in Table 11.

Next, the results obtained for the dasin variable were ac-
cumulated in two subgroups according to the patients’ re-
sponse to the first question of the SNOT-20 survey, namely 

Tab. VII.  Numbers of patients in individual subgroups classified according 
to the nasal airflow resistance asymmetry coefficients as well as to 
the responses to the survey question. Patients were divided into two 
subgroups: P=5 (all patients who marked the score of 5) P<5 (all patients 
who marked the score of 0-4).

EXAMINATION AFTER SURGERY ASIN > 3,92 ASIN ≤ 3,92 OGÓŁEM

P = 5 13 17 30

P <5 34 140 174

total 47 157 204

EXAMINATION AFTER SURGERY ASIN > 3,92 ASIN ≤ 3,92 OGÓŁEM

P=5

P <5

total

Tab. VIII.  Analysis of variance (NIR test) results for the mean airflow resistance 
asymmetry coefficient within individual subgroups vs. the answers to 
questions regarding nasal patency.

RESPONSE 
SCORE

0 1 2 3 4 5

0 0,9870 0,7531 0,7939 0,5153 0,0206

1 0,9870 0,7828 0,8288 0,5700 0,0350

2 0,7531 0,7828 0,8899 0,7486 0,0231

3 0,7939 0,8288 0,8899 0,4412 0,0007

4 0,5153 0,5700 0,7486 0,4412 0,0037

5 0,0206 0,0350 0,0231 0,0007 0,0037

Tab. IX. Differences in the asymmetry of airflow resistance before and after surgery

PARAMETER MEAN SD P

Before  
decongestion

asex-6 – asex-0 -2,538 13,302 0,0431

asin-6 – asin-0 -4,483 19,781 0,0166

avg-6 – avg-0

after 
decongestion

asex-6 – asex-0 -1,881 5,927 0,0009

asin-6 – asin-0 -4,217 20,582 0,0286

avg-6 – avg-0 -3,067 12,483 0,0093

Test of averages against a constant reference value. Reference = 0
asex – asymmetry of airflow resistance upon expiration
asin – asymmetry of airflow resistance upon inspiration
avg – mean asymmetry of airflow resistance ((asin+asex)/2)
-0 – before surgery, -6 – 6 months after surgery
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DISCUSSION

No material for reasonable conclusions was provided by the 
analysis of AR results and thus the method was demonstrat-
ed to be of no use in our study material. The results of AR 
assessments were shown to be out of any correlation with pa-
tients’ self-evaluation of nasal patency, either before, or af-
ter the procedure. This was in contrast to the results of some 
studies suggesting that AR is very useful for the assessment 
of nasal cavity when septoconchoplasty is being considered 
(Grymer). However, it appears that AR facilitates objective 
identification of the location of the narrowing as the poten-
tial target of surgical intervention rather than being correlat-
ed with the resistance in airflow as perceived by the subjects.

On the other hand, the analysis of RMM data provided some 
valuable findings that can be arranged in a logical sequence. 

Statistically significant differences were observed in relation to 
the average airflow resistance and to the patients’ self-assess-
ment both before and after surgery. This was consistent with 
the literature data. According to most authors, long-term im-
provement in nasal patency is achieved in 70.5-86% of subjects 
undergoing surgeries (Samad, Denholm, Bohlin, Sherman, 
Stocksted) while improvement in nasal resistance following 
nasal airway obstruction surgeries is reported in a significant 
majority of clinical studies (Singh). Assessments carried out 9 
months after septoplasty suggest a reduction in the resistance 
of the preoperatively narrower cavity in both assessments as 
well as preoperative reduction in the resistance of the preop-
eratively wider cavity and the entire nose (Jessen). As shown 
in RMM-supported studies, patients with reduced respirato-
ry resistance were more likely to report satisfaction with the 
outcomes than patients in whom the resistance was shown to 
be increased (Broms).

Tab. X. Values of the dasin variable in subgroups defined according to the responses to the question regarding nasal patency.

RESPONSE SCORE DASIN

MEAN N STD. MIN. Q25 MEDIAN Q75 MAX.

0 -0,56 8 1,88 -3,93 -1,81 0,14 0,55 1,71

1 -0,19 8 1,27 -2,53 -0,82 -0,02 0,53 1,64

2 -3,24 11 10,55 -34,19 -2,01 0,05 1,49 3,23

3 -0,54 53 3,54 -11,40 -1,03 -0,13 0,56 10,12

4 -3,02 68 14,63 -93,48 -1,07 -0,11 0,49 18,56

5 -15,02 28 36,07 -139,30 -5,58 -0,89 0,13 4,27

Ogół -3,95 176 17,82 -139,30 -1,78 -0,13 0,51 18,56

Tab. XII. Values of the dasin variable in two subgroups defined according to the responses to the first question of the SNOT-20 survey.

RESPONSE SCORE DASIN

MEAN N STD. MIN. Q25 MEDIAN Q75 MAX.

0–4 -1,86 148 10,55 -93,48 -1,07 -0,10 0,55 18,56

5 -15,02 28 36,07 -139,30 -5,58 -0,89 0,13 4,27

Ogół -3,95 176 17,82 -139,30 -1,78 -0,13 0,51 18,56

Tab. XI. Analysis of variance (NIR test) results for the values of dasin variable in subgroups from Table 10

RESPONSE SCORE 0 1 2 3 4 5

0 0,9661 0,7405 0,9976 0,7052 0,0393

1 0,9661 0,7063 0,9577 0,6635 0,0346

2 0,7405 0,7063 0,6399 0,9694 0,0582

3 0,9976 0,9577 0,6399 0,4369 0,0005

4 0,7052 0,6635 0,9694 0,4369 0,0024

5 0,0393 0,0346 0,0582 0,0005 0,0024
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ably due to the stronger disturbance of nasal cycle and mucosal 
function) was shown to be accurate. Although our results con-
tradict those obtained by Broms et al. who claim that the in-
tensity of symptoms before surgery is not a reliable predictor 
of post-operative satisfaction (Broms), no analysis of the dif-
ference in airflow resistance between both nasal cavities was 
performed in the latter study. Our methodology appears to be 
confirmed by the results by Sipilä et al. (Sipilä) who suggest-
ed that 85% of patients with very significant airflow obstruc-
tion qualified for nasal airway obstruction surgeries reported 
being satisfied with the outcomes; this percentage was higher 
compared to that in the group of patients with normal airflow 
resistance values (69%). Our results confirm those obtained 
by Pirila et al. ( ) who observed a clear correlation between 
the objective preoperative examinations and postoperative 
patient satisfaction assessments. Pirila et al. showed that the 
large difference in the airflow between individual nasal cavities 
(airflow asymmetry coefficient) corresponds to higher satis-
faction following surgery. However, the authors did not iden-
tify any repeatable parameter such as the asymmetry index or 
any cut-off point above which airflow asymmetry would be 
well correlated with the subjective perception of discomfort. 
The cut-off value defined in this study may be of significant 
prognostic importance.

CONCLUSIONS

• A statistically significant relationship exists between the 
subjective perception of nasal patency and RMM results.

• The higher the asymmetry of air flow within the left and 
the right nasal cavity, the higher the perceived restriction 
of nasal patency.

• Significant differences were observed between patients 
reporting maximum discomfort regarding impaired nasal 
patency and the remaining patients: the former were 
characterized by nasal resistance values being several-fold 
higher than that observed in the latter while nearly always 
improving after nasal airway obstruction surgeries.

• No significant reflection of patients’ self-evaluation of 
nasal patency was found in the acoustic rhinometry 
measurements.

In this study, correlations between the airflow resistance as 
measured by RMM and patients’ self-evaluation were weak 
and not always significant. Similar results were obtained by 
other researchers. In 2006, Zhao et al. ( ) attempted determi-
nation of the importance of AR and RMM in the assessment 
of outcomes of surgical treatment of inferior nasal conchal hy-
pertrophy by means of conchoplasty and septoconchoplasty. 
They concluded that the correlation between subjective per-
ception of symptoms and RMM results required further exam-
ination. Similar conclusions were formulated by Magnusson et 
al. ( ) who studied changes in nasal resistance following surgi-
cal treatment of nasal conchal hypertrophy. Also in this case, 
no significant correlation could be demonstrated between the 
subjective and the objective results of treatment.

Reber et al. ( ) assessed the effects of septoplasty surgery using a 
visual analog scale and acoustic rhinometry measurements before 
as well as after decongestion. No significant correlation could be 
demonstrated between MCA or VOL and the subjective assess-
ments of nasal patency either before or after the procedure, and 
thus the conclusion was drawn that acoustic rhinometry is of 
no use as a tool for determining the necessity of procedures or 
for assessing the efficacy of nasal airway obstruction surgeries.

Suonpaa et al. ( ) used active anterior RMM to perform meas-
urements in 88 patients having undergone septoplasty 6 months 
before, as well as assessed patients’ satisfaction with the surgical 
outcomes 3 to 5 years after the procedure. Slight but statistically 
insignificant decrease in patients’ satisfaction was observed sev-
eral years after the procedure. As shown by the results, patients 
with high or normal preoperative nasal resistance were most sat-
isfied with the surgical outcomes. Therefore, it was concluded 
that pre-operative RMM measurements are helpful in preselec-
tion of patients in whom the best post-surgical outcomes would 
be achieved. Thanks to that, surgeries in patients who suffer the 
most can be performed earlier (Sipilä J., Suonpa J).

Introduction of a new analytical parameter of airflow asymme-
try was shown to be well-substantiated since correlation with 
subjective perception and the basis for prediction of functional 
outcomes of surgery were identified. The prediction that the 
larger the asymmetry, the larger the patient’s discomfort (prob-
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