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Correlation of Tracheal Cross-sectional Area with Parameters
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Background : Maximal expiratory flow rate is determined by the size of airway, elastic recoil pressure and the
collapsibility of airway in the lung. The obstruction of expiratory flow is one of the major functional impair-
ments of emphysema, which represents COPD. Neverthless, expiratéry narrowing of upper airway may be re-
cruited as a mechanism for minimizing airway collapse, and maintaining lung volume and hyperinflation by an
endogenous positive end-expiratory pressure in patients with airflow obstruction. We investigated the physio-
logic role of trachea in respiration in emphysema.
Method : We included 20 patients diagnosed as emphysema by radiologic and physiologic criteria from Janu-
ary to August in 1997 at Seoul Municipal Boramae Hospital. Chest roentgenogram, high resolution computed
tomography(HRCT), and pulmonary function tests including arterial blood gas analysis and body plethysmo-
graphy were taken from each patient.

Cross-sectional area of trachea was measured according to the respiratory cycle on the level of aortic arch
by HRCT and calibrated with body surface area. We compared this corrected area with such parameters of

B =Ry sAT U 2Y 9 357193 A8 FAGEUgAN R eH, 19975 A E&F
Y 2eagd FEARATHY BEE o)FoRS.

- 628 —



— Correlation of tracheal cross—sectional area with parameters —

pulmonary function tests as PaCQO,, Pa0,, airway resistance, lung compliance and so on.

Results : Expiratory cross-sectional area of trachea had significant correlation with PaCO, (r=-0.61, p<0.05),
Pa0, (r=0.6, p<0.05), and minute ventilation (r=0.73, p<0.05), but inspiratory cross-sectional area did not (r
=-0.22, p>0.05 with PaCO,, r=0.26, p>0.05 with PaO,, and r=0.44, p>>0.05 with minute ventilation). Min-
ute ventilation had significant correlation with tidal volume (r=0.45, p<<0.05), but it had no significant correla-
tion with respiratory frequency (r=-0.31, p>0.05). Cross-sectional area of trachea had no significant correla-
tion with other parameters of pulmonary function including FEV,, FVC, FEV,/FVC, peak expiratory flow,
residual volume, diffusing capacity, airway resistance, and lung compliance, whether the area was expiratory or
inspiratory.

Conclusion : Cross-sectional area of trachea narrowed during expiration in emphysema, and its expiratory area

had significant correlation with PaCO,, Pa0,, and minute ventilation. (Tuberculosis and Respiratory Diseases
1999, 46 : 628-635)
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Table 1. Characteristics of subjects

Age

Sex(M: F)

PFT — FVC
— FEV,
— FEV,/FVC
— PEF

Raw (in expiration)
Static compliance
ABGA — pH
— PaCQ,
— PaQ,
Minute ventilation

Tracheal cross-sectional area

63 (52-85) yr

14:6(23:1)

2.75+0.80L (81.9+11.5%)

1.29+0.70L (53.4 +2.7%)

454+ 14.3%

2.924+1.20 L/sec (44.5+15.1%)

7.51 +3.69 cmH;0/L/sec

0.14+0.03 L/cmH,0
7.4+0.03

39.9+4.84 mmHg

77.6+14.7 mmHg

12.4+3.3 L/min

Insp : 2.60:£0.56 cm?®

Exp : 2.39+0.51 cm?

7t2EA3 A#7]%5 7 H(spirometry) &  Al333}iL,
ATEA71EAE o183t H4H(lung volume),
712X (airway resistance) © H44%(lung
compliance) & £33ttt ool ule} AAgat &
EASE Adsiglen, vii87)2 (minute ventila-
tion)& Sensor MedicsAke] Vmax & o)g38lo &3
st

SEFIPER 438 AEHEH ulgt BRH 7
ool g Jrlee] o8 NF, TYLY o4t
AR (PaCO,) 2 AR (Pal,), 71=43},
AREE, WEdr|g S JAAAE FHAIHA
(linear regression) & o]&-3le] 243},

d

A8l 209 B IS 6341(52~854]) &,
@27} 14, &3A171 6930i3in.

A&7 AP E =84 H8F(FVC)e] 2.75
+0.80 L (81.9+11.5%), 1x7t =34 573
(FEV,)o] 1.29+0.70 L (53.4+2.7%), FEV,/
FVC7} 454+ 14.3%, Hd) 37153 (PEF) o] 2.92

Fig. 1. Cross-sectional area of trachea at the

end of inspiration and expiration on
HRCT.

+1.20 L/sec (44.5+15.1%)2 #HA44 2748 B
A},

AEA71EA NN £ FHLF(TLC)L 6.
89+1.08 L, 2783 (RV)£& 4.02+1.10 L, RV/
TLCE 58.1+11.00% olgz, 7|=A%(airway
resistance, Raw)& 37]AJ¢] 7.51 +3.69 cmH,0/
L/sec, E7]A)d) 4.52+1.82 cmH,0/L/secolgje
v, #8#&E=(lung compliance)= 0.14+0.03 L/
cemH,0% ).

TUE JtaRAdxe pH7E 7.4£0.03, o]Atsigt
2B (PaCO,) o] 39.9 + 4.84 mmHg, A48
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Fig. 2. Correlation of cross-sectional area of trachea with PaCO,
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Fig. 3. Correlation of cross-sectional area of trachea with PaQ,
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Slem’2 F7]A] A o] ZastdAet f-o s}
+ olgit}.(Table 1)
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r=-0.61(p<0.05) 2 23t JAATA N UsioH
(Fig. 2), Pa0,%H= r=0.6(p<0.05, Fig. 3), 12
I iR FHE r=0.73(p<0.05) 2 95 A
FAE B (Fig. 4). 2 714l 7e] @3

PaCO0b= r=-0.22, Pa0,9= r=0.26, 17
2871 r=0442 {3 JABAE B
1A gkt H71ERA o A 9] v B87|Fe] FA] &
% (tidal volume) 3 EF4(frequency) % w3k
213 ofs] AR A& BAS vY, JA 2EF
= r=045 (p<0.05) 2 #9938 HJBBAE B
o}, 55 (Irequency) e r=-0.312 §-951A]
&sktr(Fig. 5).
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Fig. 4. Correlation of cross-sectional area of trachea with minute ventilation
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Fig. 5. Correlation of minute ventilation with tidal volume and frequency.

o

HEA] 25 FAHLE fol¥ JUUAE HolA &
kcH(Table 2).
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— Correlation of tracheal cross-sectional area with parameters —

Table 2. Relationship between expiratory cross-
sectional area of trachea and parame-
ters of pulmonary function

r p value
%FEV, 0.004 NS
FEV,/FVC 0.224 NS
RV ~0.41 NS
PEF 0.49 NS
DL 0.324 NS
Cst 0.308 NS
Raw* -0.314 NS

* airway resistance at expiration
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