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Application of acoustic rhinometry combined with
rhinomanometer in the evaluation of nasal ventilation

function in Uygur patients with deviated nasal septum
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Abstract: Objective To investigate the effect of acoustic rhinometry combined with rhinomanometer in the evaluation of
nasal ventilation function in Uygur patients with deviated nasal septum. Methods A total of 88 patients with deviated nasal
septum who received treatment from January to December 2016 were selected and divided into Uygur group (n=45) and
Han group (n =43) according to their ethnic groups. All the patients detected by acoustic rhinometry combined with
), obstructive side (R

rhinomanometer( RM) . The RM value of total nasal cavity (R ) and non-obstructive side

total obstruction

(R, onohatruction ) »and the first narrow area (Minl) ,the second narrow area ( Min2) , minimal cross-sectional area (MCA),
distance of MCA from the nostril (DCAN) of bilateral nasal cavity were observed and compared between the two groups.
The bilateral nasal volume of 0 =2 em (V,_,),2 -5 em (V,_5) and 0 =5 em (V,_5) were observed and compared

between the two groups. Results The R, ,R and R

total » * “obstruction

Han group[ (1.43 £0.41)Pa - em ™ + s™' vs (0.36 +0.10 )Pa - ecm™ +s™',(6.38 £1.49 )Pa - em™ + s ' ws (1.42
£0.35 )Pa-em™ - s, (1.97£0.45) Pa-cem™ - s ws (0.54 +0.13)Pa - em™® - s7',all P<0.05]. There were

in Uygur group were significantly higher than those in

non-obstruction

no significant differences in Minl ,Min2 ,MCA and DCAN between obstructive side and non- obstructive side in both groups
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(all P >0.05). There were 71 patients (80.68% ) with bilateral nasal MCA at Minl ,and 17 patients (19.32% ) at Min2

(Uygur obstructive side in 5 cases,non-obstructive side in 3 cases; Han non-obstructive side in 9 cases, obstructive side in

0 cases). There were no significant differences in non-obstructive side V,_, and obstructive side V,_,,V, 5, V,_s between

two groups (all P >0.05). Compared with Han group, the obstructive side V, s and V,_; were significantly higher in Uygur
group [ (5.26 +1.47)em ™ vs (4.32 1. 13)em ™, (7.08 £1.58)em > vs (6.16 £1.91)em ™ P <0.01,P <0.05].

There was no significant difference in bilateral nasal total volume between Han group and Uygur group [ (10.95 £2.73)

em s (11.27 £2.69) em ™, P > 0.05 ]. Conclusions

Acoustic rhinometry combined with rhinomanometer could

effectively detect the nasal ventilation function of patients with nasal septum deviation. The deviation degree of Uygur

patients is more serious.

Key words: Acoustic thinometry; Rhinomanometer; Deviated nasal septum; Nasal ventilation function

Sk e i A A2 S T P A DL B = —
0 RN OB FE S — 100U P B g
DRI, o Gk i i 5 308 D BE HEAT 2 LA PR, ]
e X8 £ r o it BB E B TA  0F FARIRY T 4R
FLAR BUR 1 PP S AT BUR A L BETEAE
TG B AG A r, EEELU R K A B A Bl A B
BEoN RN SR AR T R AR
FER A BE AR YT B 88 {51] S5 v i {67 AR R e
FIANTRD , 73 S Al R DURR AL, 45T S P SR
B S BT HEAT R A, B AR SE S BT SR I
S ASCHE 2 R T b v et O S8 2 o Bl R D) BB
FIVPAG B BT BOCR , S 7A Hb IX B Ty RE A A5 4 (342 Wy
s

1 #ERERFE

L1 —fstR SEBORRE 2016 4F 1 H % 12 A #21k
IGYT 0 S B i th R 88 i, AN AARME: (1) &40
WG SRS W RR A s (2) REIAHA
P E R B DA SR S P B AR SR
Wy (3) T BB E ISR E . HEBRAn o A7
A B SR SE R IE A SR TR B A A
Ho ARG ARBEIC B Z Bt A, MR R
WL, AEE R 45 B, 551 23 9, Lok 22 i),
AFIA 19 ~58(38.39 +3.2) % Ik 4H 43 9], 551k 22
B, 2Pk 21 5], 405 19 ~57(38.39 £3.2) %, W4l
BE M R R TS 22 R (P ¥ > 0.05)
1.2 ik PARHE LG T 575 RO UK & S B
TGN, 46 2 = IR 4ERRTE 40% ~50% , R FE 4k 4y
FE 20 ~25°C, Ty S B4R TT 10 min HF A K A 5
AR . AF R BB 74X NR6 (27758 9 [F GM Y
AT BR 2 F] ) A 8 2 1 S BH Tl AL B S R
PLCAET 58 JE R GM A8 A FRZS ) ) Al i 5 1Y
S R

L2.1 SFHm e 257 80 s fL Eshil &
R B REL T A R 0 A8 R I R g —

AL B I — M SR A SR KN, ER
TEF 0 S5 s AN A AR T S D0 T, W I 8 2 ] B
W, 28 B2 150 Pa i}, S FH A4 A s 5
SRR (RM) (B (R ) (BHZEM 50 5 RM B ( Ry )
FIARBE ZE O 5 7 RMAE (R ) #EATIC SR I
TP vE ARG 3 U0, BOF- BB RN R ARl S 2
RM (AU RM (R AR R 1/Ry =/ 1Ry +
/R g, B Ry = Rigpge X Ripse/ (Rypge + R ) o
1.2.2 S RGmile BTG 8 B LT iR
3k 5 S LA PR ARSI B2 A 3 ok PR S SR P R SR
B BEN SIS, 0 RS 5 RS BB, B
1R T3 R 3 8 8 1 B AL B AR 5 R BRI
G N FsF W I B B B B R I, {6 R kb P v A i 2
U, X AR BE A TR A, TESLARANTE 2R S LA
T SRR RAFROAE LT, X 35 S I PN 1 i 4
s 4 o AL B RO 2 B 3 58 & R B ZE )
REL A 5 Js B J 55— A8 T AR (Miinl ) (28 Bk A5 T
FR(Min2) e/MERTAR (MCA) i/ INECIHT AR e A A7 25
FIHT AL EE B (DCAN) , LIS 0 ~2 em 2 ~5 cm,
0~5 em B (Vo 5V, 5 Vo s) FATIC R

1.3 MR WHELKWHERE Ry Rgx 5
R e EL, BUI 52 5 Minl  Min2 \ MCA [ DCAN J XAl
Vo Vo5 Vo s BB

L4 St F o XA I BAS 09 8okE ok
SPSS 19. 0 2447734 . THR BRI & £5 Fox, A
[ 00 530) A ] S s 225 L) A [v] RO JER ) ) LU R FH 22
RIZR 7 22 3, PR LU R ] LSD-1 462 50 5 114009 kL
KHI X K, P <0.05 H2RAHGIT4E X,

2 # R

2.1 WmaEEFHra e R ks DUKRH R H
Ry Ry Ry IR /NTAEERIR A, 22 R A ST
FEN(PY<0.01), W1,

2.2 #Z %% Minl Min2 MCA v. % DCAN b4z
P 2H 5 25 BH ZE N 5 FE BH ZE M Minl \Min2 \MCA (DCAN



FrE G RAFSE 2019 45 1 A58 32 %555 1 ] Chinese Journal of Clinical Research ,January 2019, Vol. 32, No. 1 87

b S ¥ RGEITFE L (P ¥ >0.05), K2,
Horp 71 1] (80. 68% ) £85I XU & ik MCA #f H 28
FF Minl 17 51 (19. 32% ) B B0 & MCA H 31
FE Min2 (FLrSUBZHBHZEM] O 151, Al BHLZEM 9 il ; 4
ORI ARBRZEM 3 f51], BHLZEM 5 1)) .

2.3 WmAEHFEAARE HIEMSEEE
i, RRE Vo, V, s &V, 2 R TS
B (PY)>0.05), JEBHZEM & s 25 B L, PO
HEH V, R ER LG4 E X (P>0.05) ;48 5
IR V, s Vo s I B R FIUEL (P <0.05,
P<0.01), ULER 3, P AU S s B A5 R
TG it 255 (P >0.05) , K4 H (10.95 £2.73)
em  YEE RIS (11,27 £2.69)em

3%

e O A R 19 B P B R A R | )
0 A i RO A S T RERE R T
TEFR I B AR, B 5 4 S v I BB DA 20 DL il
i PR L — e A B P B A A 2 WLl AT, 5 PR e 2 B — 2R
SRR IR # , A RERH0 2 o B W dw k7 o oA
it A b 2 A0 £ B 1) S A R L R RS (A
) |5 A HE AR SR (BEAR BB R ) . S Bk C
HAUSOT i R il 0 R B T 3y o L vb R R Al
M o TR R R A A SR B 1 L B g
SEAEAR , 20T R (100U e JV 1 i S o5 Wy T2, AT 51
e 2 R T SR A S JO U A PR DR e v s A
(ELXS BELZE 00 F) e JY D REAT SR, T EL X S8 25 XU ) e

iy SUNZINIEEIE I 8 A B o8 SRR I E ¥
X, Jet8 B B AT ARLRILA O E S B )5,
B B B i A LR LRSS A MO A iy s LA S
R AT R BRI R, B IX R B
177 B A, 6 T B D) e N A A5
Mgt AR RN B RE T TR R A
PEVER, AT ARAE Al s 35K, DLk ) 04 38 460 1 R 1) 344
T, 6 R R AT, U 1 A=A il e PN 5% P ) R I
LR S A s e a4 0 2 AR A B 2 1A
I 1 88 {5l S v b A it S5 4 Sy A B KR L DU R 4L
BT BT TR, 25 SRR, DURAL R Ry .
Ry R I /N TFAEBIR TG, SR DU B85 5
TR O R B LU B R TR 5, 3 W) e S R AR
I NEIE S E S

S SR ASUIRE 38 o S R S g L P IR A T R 1Y
b S NN e N e N e A R L R TR AN
s PO ASANIRD , 75 072 A 0 SR AR )2 2 e 2k
RV R R SHE T A AR A A Tie 5%, G e FE R
ES 2R 2 TR R RSB . AL R
B, Wil Minl \Min2 \MCA \DCAN 7£ 0% 5 4 5 /R
R 2 IR LT 2% S FE T A R A T, MCA
80. 68% i BLTE Minl , B & N FLIX 38K, {UF 19.32%
PUAE Min2 , P U BHZE O 431, A BHLZE 9 4] 4
BRGEAEBRZEM 3 {4, BHZEM 5 B, 1T REP AT 5T
(T 52 02 S I R SR 3, 25 JR B T s b B i i R B 5
TUAG I ASTRD , AT 4% L5 728 55 91 Pl R

x1 MASREZERNBRMNERIEE (Pa-om™ s x+s)
EIhBER A —E R BT B RO A - - -
N o 251 %K Ry Rz Ry
> ) /, ) 7oy Ay )
A, FE LR MR N B B X R WEKIEA 45 1.4320.41  6.38+:1.49  1.97+0.45
FRSE SRR TR GRS R, L DU 43 0362010 1.4220.35  0.540.13
NN 16. 6429 21.2702 20. 0494
A R RS A A RO S e g
TITHIR A B s ROHASRT A R PEAl S rh W)i il 3 B P 0, 0000 0, 0000 0, 0000
ESE A IAE , X i R R RS I B A v
B RH TR — AP R LUK £ B s Al A BE o
#2 WLHEHE Minl Min2 MCA MUK DCAN bbE  (x +s)

15 i Minl (em ~2) Min2 (cm ~2) MCA (cm ~2) DCAN(cm)

’j’ FH ZE D] B FEM HLZE M B FEM ELZE ] Al ZE M SHLZE ] Al ZE M
HeEIRIRE 45 0.46 £0.12  0.85x0.27 1.36+0.34  1.92+0.46 0.36+0.11  0.77 £0.25 2.53+0.68 2.46+0.48
BULH 43 0.43+0.09 0.84+0.23 1.40 +0.35 1.86+0.48 0.38+0.09 0.80=0.27 2.59+0.71 2.51+0.50
t{l 1.3220 0. 1866 0.5438 0. 5988 0.9310 0.5411 0. 4049 0.4786

P {4 0. 1897 0. 8524 0. 5880 0. 5509 0.3544 0. 5898 0. 6865 0. 6334

xR3 WHEBZERAMEEBER (em ™ x+s)
V()~2 V2~5 V()~5
il 1% = = = = = =
K I BH ZEN] 3 BH ZE 0] RH 2] AR BH ZE M RH ZE) 3 B ZE M)

A B IR TG 45 1.71 0. 43 1.85 +0. 54 2.21 +£0.70 5.26 +1.47 4.58 +1.34 7.08 £1.58
WU LH 43 1.69 +0. 46 1.82 0. 51 2.26 +0. 67 4.32+1.13 4.63 +1.31 6.16 +1.91
({4 0.2108 0.2677 0. 3420 3.3520 0. 1769 2. 4666
P14 0. 8335 0. 7896 0.7332 0.0012 0. 8600 0.0156




88

= I RIFSE 2019 4E 1 5532 %455 1 ] Chinese Journal of Clinical Research,January 2019, Vol. 32,No. 1

TEAAR BH ZE 00 5 i 2 R LU oy, 45 R R 21 A

Vo5 Voo s BT UURLLE T, dtb s, 45 /K
AL B PHEEMEE 2 ~5 em 0 ~5 cm B T
ZFDUGRA BFH BB , n] I HE IR R 8 5
o B R R S

ZR LTI S BT3B S BT A A

S r i O S5 Bl R REA B, 45 JK T S8 i
T BE B IR S8 B O P

S 3k
(1] i, 75, RAkpk, 55, 5m ST B G BE A0 I 7E 454 1k 55

(2]

[10]

(11]

R B IR T A LT ]. LW AR EE24,2016,56
(9):67 -68.

FW PRRER, I, S SRR o 28 508 T T AR N BB
AT RE R WA BT S L) ] I PR 75 12 4% 35, 2016, 44 (8) : 801
-804.

Wi, 4R, X090, 5. a7 S5 7 S e e Al 1T e 6 1 AR 1z P A
FELIT. v HE A Sk MR, 2014,21(8) :393 - 397.
RUERE , PR, XU LA, 8. 5P UM A IR R L KL ZE B i
SIREPEAT P B [ T]. A 1 S gk Sk s 4B, 2016, 23
(6):359 -361.

Chambers KJ, Horstkotte KA, Shanley K, et al. Evaluation of im-
provement in nasal obstruction following nasal valve correction in pa-
tients with a history of failed septoplasty [ J]. JAMA Facial Plast
Surg,2015,17(5) :347 - 350.

PREEIAN, 35252, ooty , 5. B Jl I F 36 ) e R o JFH ke [T ]
R B L SR, 2017 ,41(2) :94 - 98.

TR S NEETFARIAYT FRS J7 805 Sl [T AE | LR 27 46
PREGSEMA[T]. PR BE 2G5 H),2017,19(3) 225 - 226,228,
AT, Rl AR, 2. MSCT X T S F AN i Jls 36 56 RI723%
IPEM [ T]. HPE CT A1 MRI 22,2016 ,14(5) :26 - 29.

08 R, AU, 55, Draf I AR SE TR % 8 D RE 5% 0 (1 i
BEPERFFELT]. b A S A o Sk S4B 2% ik, 2014, 49 (9) : 711
-716.

JAR, B S 25 R, A S0 B A SR S R B I RVE YT [T ]
AT S TR, 2017,13(5) :291 -293.

DS, KRR, £ R, 55 S ARG YT 1% i B B2 1
M PP IR 4 T U 3 TR Y7 84T [T ] T [ eh g R 25 5
2R ,2015,23(2) (115 - 117.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[21]

[22]

(23]

[24]

[25]

JERRTE AR R, VP, 45 S BH ZE 5 2 5 B NI AW 00 £ A DG 1
3Tl ZRER R E24,2016,51 (11) 1658 — 1661.
FGER:, FRAEES WKIAR] , 45 45 H 1 B SRR T AR S 0
BWLPEAL KA SR 43 BT [T ] o 42 5 B0 ofe 3k 340 ) 24 5
2016,51(12) :902 - 908.

Sereflican M, Yurttas V, Erdem F. The effect of septoplasty operation
for nasal septum deviation to cardiovascular risk reduction [ J]. J
Craniofac Surg,2015,26(3) :964.

WIO), AR BEVL. Bl S AR 5 B T SR R VAT B AR B
rhRR AR A4S 1 AC R e B R RO [T]. op [ 2 4R 2 45k
2017,37(14) :3550 - 3552.

Vo, B g, I A5 B R R R S S 55 IR 9T 8 R
PRI RAFFE ], o255 ,2017,28 (11) 11503 - 1506.
BT, SRAAR, BESEAS, A5 B bR i ot 57 LE R (1) 32 20 WP A
BAAIEHEA AT [T ], v B S i o Sk 25040 A}, 2014, 21 (8) 403
- 406.

Sedaghat AR, Kieff DA, Bergmark RW , et al. Radiographic evalua-
tion of nasal septal deviation from computed tomography correlates
poorly with physical exam findings [ J]. Int Forum Aller Rhinol,
2014,5(3) :258 -262.

BHIGAR , JUAR AT, S BEL 7 W00 (0 0 PRSE P [ 0] I T S i e
KBS ,2014,38(5) :300 - 303.

MRzl V5 R T , S IRepR. 45 B (IR IR ST 0 Al AR Bk A 8 P9 g
VR —RFREHE BRI R T HERAE 5
W[ ], PPE E R SRR, 2017 ,34(7) 1044 — 1047,

HRIFF AT, BB R BT BRI =Rk R IT B
B dm it 7 5o g [ ] bl N B4k ,2015,21(7) 761 -763.
SEETAC R, A3 4 i AL A o S A R R I 1 B AT R
[J7. I PRARL 2475 2017 22 (12) 12305 — 2308 ,2323.

TR, B, B8 TR rb R IR TR 55 8 7 SR I00 mah iie 3
B - BSEREHE A OIS BCR T [ T]. MR
B2 42,2016 ,41(7) :893 —896.

T . A5 B PRI I R A 2RI YT T 0 i ) B R P
B ehZs [ 0], 1l 2R K 2 B G ok 1R 2% 4z, 2016, 30 (3) : 82 -
84,88.

AR, BEEE A, GRS BN T S8 D R B R A
HEMBEEE A EIMIT]. HESEARIV K, 2017,28
(5) :295 -298.

IFE HER.2018 —06 —21  ZR4R . T HRuE



