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=Abstract=

Tracheal gas insufflation (T'GI) in patients with increased deadspace
fraction : the effect and its determining factors

Chae-Man Lim, Bok Hyun Jung, Younsuck Koh, Sang Do Lee, Woo Sung Kim,
Pyung Hwan Park’, Dong Soon Kim, Won Dong Kim

Dept of Internal medicinc, Ancsthesiology’, University of Ulsan College of Medicine,
Asan Medical Center, Seoul, Korea

Background : Tracheal Gas Insufflation (TGI) is one of the newer ancillary measures in mechanical
ventilation employed to enhance carbon dioxide elimination. TGI exerts its effect through reduction
of deadspace ventilation, but the factors determining its effect are not well studied yet.

Method : The subjects were seven mechanically-ventilated patients (58.8+10.6 yrs) who showed
increased physiologic deadspace greater than 60%. After 30 min of stabilization with 100%
oxygen on pressure control ventilation, continuous flow TGI was administered via the insufflation
lumen of Hi-Lo Jet Tracheal Tube (Mallincrodt, USA) for 15 min at 3 L/min and 5 L/min each.
Results : PaCO; was decreased (51.4+17.6 at baseline, 49.1+18.9 at TGI 3 L/min, 45.0+149
mm Hg at TGI 5 L/min, p=0.050), and pH was increased (7.37£0.12, 7.38+£0.13, 7.390.12,
respectively, p=0.037) while mixed expired CO; (PgCO:;) was not changed significantly from
baseline (p=0.336) by TGI. Physiologic deadspace(Vdphy) was decreased (73.0%7.9% at baseline,
69.8+100% at TGI 3 Ljmin, and 67.1110.1% at TGl 5 L/min, p=0.015). AaDO,(p=0.147),
Vt(p=0.2140), Pmean(p=0.7788) and mean arterial pressure(p=0.4169) were not changed. The
correlation between % maximal decrease of Vdphy were r=0.790 with the ratio of baseline
Vdana/Vdphy(p=0.035) and r=-0.754 with baseline Vdalv(p=0.050).

Conclusion: TGI was effective in reducing PaCO; and deadspace, and the deadspace-reducing

effect was best correlated with baseline anatomic/physiologic deadspace ratio.

Key words : deadspace ventilation, tracheal gas insufflation

- 136 -



Mo B
NAZEE A7t ddol gk $F7H g
oA ZhAangke] HRE g Fad

dolut 1 A JAZE AAd g% #HY

oleg -+ £3 <&£Alpulmonary baro- or volu-

s, A -8 eve

NFelt 4% 5% 2 ANAY Rowy

B olzd £Ed FAZERFAEFEY 44}

@ e dsin 4oz & gle Aol %o
9l

oA ¢ dzk olgd AAEEY By

g
3
rlolv
ol

(permissive hypercapnia), extracorporeal CO; removal-
low frequency ventilation 2 9z 7] % (liquid
ventilation) 0] AEEo] P 18t o)a)t
PHES &k o] 58 A e
AEE o= ALY 1 ZAY PEFo] AA
@ TAH FoR ofdAy o] o] TheEtA &
3tk 713 7} A5 ¥ (Tracheal Gas Insufflation,
ojsl TGN 1144 7IAZFHCZ A 71 =5t
ghoflM #7] FQl #ztelA AR EES Eole
7IeE 58S Auls QshA] dor Wo] o

Table 1. Clinical characteristics of study subjects
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Pt No. Age Sex Causes of respiratory failure Mv* PEEP, cm H;O
1 70 M Pneumonia 5 days 0

2 65 M Tuberculosis 3 days 0

3 54 M Idiopathic pulmonary fibrosis 14 days 10

4 57 M COPD 11 days 0

N 42 M COPD 1 day 0

6 60 M Pneumnonia 5 days 2

7 21 F Pulmonary edema 2 days 0

MYV: duration of mechanical ventilation
COPD: chronic obstructive pulmonary disease
PEEP: positive end - expiratory pressure
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Figure 1. Overall inspired tidal volume (p=0.214),
inspired volume by the ventilator (VTi-M,
p=0.0038) and by TGI (VTi-T, p<0.001)
at different flow rates of TGI
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2. TGI7} 7IA D& O|X|= &3} (Table 3, Fig 2)

PaCOy= 7]AX] 514+17.6, TGI 30| 49.1+
18.9, TGI 5914 45.0+14.9 mm Hg (p=0.050)% 7
A%E ATS BT, pHE ZH7 7.37+0.12, 7.38
+0.13, 7.39+0.12 (p=0.037% FJ3HA A58
t}. ETCO.= 7}Z} 36.619.1, 32.0£7.6, 302179
mm Hg(p=0.0025)% 7Z4&F o PrCO= #9
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Table 2. Respiratory and hemodynamic data before and after TGI trial

Baseline TGI 3 Lj/min TGI 5 L/min p value
Repiratory data
Vti 0.46+0.08 0.48£0.09 0.481+0.09 NS
Vti-M 0.46+0.08 0.44+0.07 0.411+0.08 0.038
Vti-T 0 0.041+0.02 0.0610.02 <0.001
Vte 0.41+0.09 0.501+0.13 0.54*0.15 0.001
PIP 350+1.2 35.1£09 349+1.3 NS
Pmean 105+24 10.1£2.1 103+2.1 NS
Hemodynamic data
MAP 80+9 8010 78 t11 NS
PR 123121 122+21 11924 NS

Values are mean=SD. Vii-M: inspired tidal volume by the ventilator (L), Vti -T: inspired tidal volume by
TGI (L), Vte: expired tidal volume measured at the end of endotracheal tube by CP-100 monitor (L), PIP:
peak airway pressure (cm H,O), Pmean: mean airway pressure (cm H,O), MAP: mean arterial pressure

(mm Hg), PR: pulse rate (bpm)

Table 3. Arterial blood gases, end-tidal CO,, mixed expired CO, and deadspace fractions before and after

TGI trial .
Baseline TGI 3 Ljmin TGI 5 Ljmin p value
~ pH 7.37+0.12 7.3810.13 7.3910.12 0.037
PaCO, 514+176 49.1+18.9 45.0+14.9 0.050
AaDO, 3738+197.4 40821 181.8 389.9+204.0 0.147
ETCO; 36.619.1 32.0+76 302+7.9 <0.001
P:CO, . 129%30 13.4+33 1353+29 0.336
Vdphy 7348 70+10 67+1 0015

AaDOQ;: difference of alveolar-arterial oxygen tensions, ETCO;: end-tidal CO. , PzCO,: mixed expired CO,,

Vdphy: physiologic deadspace fraction
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Figure 2. Change of PaCO; (p=0.050) and pH
(p=0.037) after TGI compared to the
baseline
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Figure 3. Change of physiologic deadspace fraction
by TGI (p=0.015)

3. ARIESEEC| HE (Table 4, Fig 3, 4)

el gk AFES V) A A 73.017.9%, TGI 394
69.8+10.0%, TGI 594 67.1£10.1% (p=0.015)Z &
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Table 4. The correlation between the maximal% change of deadspace ventilation, maximal% decrease of
PaCO; and the initial deadspace fractions and the baseline anatomic/physiologic dead space ratio

Maximal% Maximal % Vdphy Vdana Vdalv Vdana [ Vdpry
change of Vdpy decrease of PaCO,
pt 1 -1.3 122 68.6% 56.8% 11.8% 0.83
2 -8.1 25.1 83.0% 57.0% 8.0% 0.90
3 0.0 -15.6 77.5% 62.2% 15.3% 0.70
4 -15.6 11.8 74.8% 69.6% 5.8% 0.92
5 -5.9 144 80.0% 65.0% 15.0% 0.81
6 -10.6 122 63.4% 61.9% 1.5% 0.98
7 -17.8 12.2 63.6% 57.9% 5.7% 091
r* -0.527 -0.020 -0.754 0.790
(p value) 0.229) (0.965) (0.050) (0.035)
T 0.031 0.402 -0.449 0.714
(p value) (0.947) 0.372) 0.312) 0.712)

*correlation coefficient
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Figure 4. Relationship between maximal fall of Vduy by TGI and baseline physiologic (a), anatomic

(b), alveolar deadspace fraction (c), and anatomic/physiologic deadspace ratio (d).
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Figure 5. Capnograms of a patient showing normal
expiratory flow at the baseline (A) and interfered
expiratory flow during TGI 5 Lymin (B)
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