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= Abstract =
Ventilatory Dynamics in Bronchiectasis

Yeon Jae Kim, M.D., Joe Yong Park, M.D. and Tae Hoon Jung, M.D.
Department of Internal Medicine, School of Medicine, Kyungpook National University, Taegu, Korea

Background:Bronchiectasis is a irreversible disease, a lot of cases of which are associated with
chronic bronchitis, pulmonary emphysema and bronchial asthma due to chronic recurrent pulmonary
infection. Therefore, pulmonary functions in bronchiectasis may also vary with associated diseases or
involved segments.

Methods:For the evaluation of ventilatory dynamics in bronchiectasis with respect to the path-
oanatomic types of bronchiectasis and the degree of dyspnea, a total of 93 cases comprising 45 cases
of tubular, 30 saccular and 18 mixed type of bronchiectasis whose clinical diagnosis was confirmed
by bronchography were analyzed retrospectively. They were also divided into two groups: those with
Hugh-Jones dyspnea grade 1 & 2 (group 1) and those with Hugh-Jones dyspnea grade 3 & 4 (group
11). Pulmonary functions tested in this study were analyses of curves of forced expiratory volume and
flow-volume, and determinations of maximal voluntary ventilation and closing volumes.

Results: The results were as follows;

1) The vital capacity and parameters reflecting expiratory flow rate except PEF were significantly
reduced in saccular and mixed type than that in tubular type of bronchiectasis. )

2) In saccular and mixed type, the maximal voluntary ventilation tended to decrease while CV/VC
tended to increase.

3) As the degree of dyspnea became serious, the involved segments were progressively increased.
In contrast, ventilatory functions were significantly reduced in proportion to the severity of dyspnea.

Conclusion:These findings suggest that in bronchiectasis, there be obstructive ventilatory impair-
ment combined with mild restrictive ventilatory impairment, which becomes more prominent in
saccular and mixed type and also as the degree of dyspnea progresses.
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Table 1. Physical Characteristics and Number of the Involved Segments According te Type of Bronchiectasis

Tubular {n=45) Saccular (n=30) Mixed (n=18)
Age {yr) 32.0 £ 10.58 417+ 15.51* 36.1£13.38
Height (cm]) 163.0+ 8,37 161.2+ 8.59 160.2 + 5.69
Weight (kg) 55.4t 8.48 532+ 6.74 52.1%11.67
BSA (M?) 159+ 0.112 1.56 + 0.234 1.54+ 0.343
Segment involved 47+ 2.87 6.9+ 480% 7.8+ 4.63*%

Values are mean t S.D,
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* p < 0.05, compared with tubular.

Table 2. Dyspnea Grade by Hugh—Jones

Grade 1 ¢ Is patient’s breath as good as that of other
men of his own age and build at work, on

walking, and on climbing hills or stairs?

Grade 2 : Is patients able to walk with normal men
of own age and build on the level but una-

ble to keep up on hills or stairs?
Is patient unable to keep up with normal

men on the level, but able to walk about
a mile or more at his own speed?

Grade 3 :

Grade 4: Is patient unable to walk more than about

50 yards on the level without a rest?

Is patient breathless on talking or undress-
ing, or unable to leave his house because
of breathlessness?

Grade 5 :

Table 3. Physical Characteristics and Number of the in-
volved Segments by Dyspnea Grade

Group | Group Il
(n=58) (n=35)
Age {yr) 33.8211.71 38.7+15.08
Height (cm) 163.1t 6.92  160.4t 9.34
Weight (kg) 56.1¢ 7.19 50.6 9,77%*
BSA (M?) 1.59% 0,107 1.54+ 0.116%

Segments involved 3.8 2.09 8.9x 4.371***

*p <0.05, **p<0.01, ***p<0,001.
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Table 4. Comparisons of Vital Capacity, Parameters Derived from Forced Expiratory Yolume Curve and Maximal Vol-
untary Ventilation According to Type of Bronchiectasis

Tubular (n=45)

Saccular* (n=30) Mixed* (n=18) ’

vC 89.2+15.43
FVC 101.6 + 21.47
FEV1 101.4+ 24.88
FEV1/FVCih 95.1£12.49
FEF25-75% 69.2+ 25,74
MVV 88.1 + 22.97@

75.8 + 18.69

73.0 £ 16.65
83.1 £ 21.99 85.8 + 24.25
73.3 + 26.28 71.0 £ 30.58
84.4118.15 77.9 + 23,50
41.1£28.91 39.0 £ 33,94
75.9 + 20.20# 73.8 £ 14,03¢%

In this and subsequent tables, values are mean  S.D., expressed as a percentage of the predicted.

VC = vital capacity, - = FVC = forced vital capacity,

flow, MVYV = maximum voluntary ventilation,
* p <0.05, compared with tubular, except #.

FEV1 = forced expiratory volume in one second.
FEV1/FVC% = percentage forced expiratory volume in one second,
@ n=20,

FEF25-75% = maximal mid-expiratory -
#n=9, $n=8,
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Table 5. Comparisons of Vital Capacity, Parameters De-
rived from Forced Expiratory Volume Curve
and Maximal Voluntary Ventilation Between

Group | and 11 in Patients with Bronchiectasis

Group | Group Ii

(n=58) (n=35)
vC 89.9+14.74 70.1£15,70%%*
FVC 104.2+19.74 78.5£20.29% %%
FEV1 103.5+20.24 65.74£26,79%*x*
FEV1/FVC % 96.1+11.27 78.8+20,45%**
FEF25-75% 70.8£26.29 34.0£25.54%%*
Mvv 89.5+£20.44@  66.3113,10%%,#
@n=25, #n=12, **p<0,01, *¥*p<0.001.
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52.8+28.16%, 39.1+27.55%, 30.4+26.28%, 223
E3golA 50.4+33.93%, 37.9133.44%, 29.8%
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Table 6. Comparisons of Parameters Derived from Flow- Volume Curve and Ratio of Closing Volume to Vital Capacity

According to Type of Bronchiectasis

Tubular (n=44) Saccular (n=29) Mixed (n=18)
PEF 86.2 £ 22.52 68.1 + 23.32% 74.4 £ 27.83
FEF25% 77.7 £ 23.45 52.8 + 28.16* 50.4 + 33.93%
FEF50% 67.3+ 22.87 39.1 + 27.55+* 37.9 1 33.44%
FEF75% 53.8 + 24,01 30.4 £ 26.28* 29.8 + 34.66%
CV/VC 120.0 * 25.65@ 169.8 + 78.87# 130.2 + 41.37%

PEF = peak expiratory flow.

FEF25, 50, 75% = forced expiratory flow at 25, 50, 75% of forced vital capacity,

* p <0.05, compared with tubular.

@n=6, #n=11, $n=6.
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Table 7. - Comparisons of Parameters Derived from¥low-
Volume Curve and Ratio of Closing Volume to
Vital Capacity Between Group } and If in Pati-
ents with Bronchiectasis

Group Group 1l

(n=57) (n=34)
FEF 88.4+22.14 64.9122,26%**
FEF25% 79.2+23.00 45.4£27,06%**
FEF50% 67.8+23.63 32.9+25.85%**
FEF75% 54.2+27.81 25,6122 7 4% **
Cv/vc 137.4+£27.69@ 155.6+£98,59#
@n=12, #n=10, ***p<0.001,
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Table 9. Comparisons of Volume—Adjusted Flow Para-
meters Derived from Forced Expiratory Volu-
me and Flow—V olume Curves Between Group

I and 1l in Patients with Brenchiectasis -

Group | Group 1l

(n=57) (n=34)
FEF25-75%/FVC  0.88:0.370  0.53£0.339%%%
FEV25%/FVC 1.600.407  1.18£0.632%**
FEF50%/FVC 1.03£0.391  0.63+0,399%%*
FEF75%/FVC 0.45+0.282  0,27+0,212%**
FEF/FVC 1.92+0.359 1.87+0.621

Values are expressed in liter/sec/liter.
5% p < 0,001,

Table 8. Comparisons of Volume—Adjusted Flow Parameters Derived from Forced Expiratory Volume and Flow—Vo-

lume Curves According to Type of Bronchiectasis

Tubular (n=45)

Saccular (n=29)

Mixed (n=18)

FEF 25—75%|FVC 0.86 + 0.324
~ FEF 25%/FVC 1.55 0,416
FEF50%/FVC 1.02 + 0.339
FEF75%/FVC 0.46 + 0,240
PEF/FVC 1.89 + 0.336

0.59 £ 0.336%*
1.33 £ 0.569*
0.70 + 0.370%
0.29 £ 0.204*
1.92 + 0.566

0.58 £ 0.518%
1.21 £ 0,747*
0.69 + 0.597*
0.30 + 0.358*
1.90 + 0.489

Values are expressed in liter/sec/liter.

* p < 0.05, compared with tubular.
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334 o EgYolAe A stafo] whi o]

Wrl il o AL71Ee H4E o % A4S do
714 7] W2l Aoz Aztss Wi Wlst He
A4E, 2D Ao ASHE 7| F-4% FA
RE A&AEol vlasle A3=gich

4 AF-8% FAAN FF RS EE I
£ ABEY A&AE A8 wEo wel 27t A
& 4 Yoz zmmson ozl Aol & Fol7l A3t ol
E A¥e A2xE VC FVC =& TLCEZ AN
B A3k Rl vigkA sl stk & Jayamanne 5%
£ o]59 A&A+ £82|E4 (volume dependent) o]
o 37l e AAY A4 7R RE o=ldle A
o] obd F gi& Aol sln AL 47t Y& A4
2ol 57FEEE Wedshe AR Hrlel gholA of
£ AZAE Aol Haja] mAsfopat & Aojzt |
sigom ZlAA GGl e 7159 sis)st v go] A
A 37| Aol 7} Bkl n g v S n2|d Ao gz
o}, AEe RAdAE oln] AFHAI R} Fub
S EEY, $2APAF, 2 gAY
o AAWOGo 4] SFa AL sl 7| EqAE o
3 B 471 Qlgeh AREL] 444 PEF/FVC
¢} FEF 25%/FVCE A& 2 & ASA 9 4L ¢
% o EHFolA U5l viA SFnAA vh
ARz §olaA FFastgdort PEF/FVCE £3%24
Aol YE YA YEF AlelolA] F T Aol 7} U
v mAFelE Al FAolol] ol ale]rh floizlen
FEF 25%/FVCE &3agddole 45Hel vlsted ¢
2% o 2¥FlA F4% zlol7} gl o} A Foll=
32 3te] Aol glejRth zzln UFl4= PEF
£ A9E ZE AZA S} S uAAT vl IR |
Zoll wlahe] $9l81A Fastglent PEF/FVCE $3
AR 2] o) g Aols} slelRch ol & A
£ 7 BA BAAFN N E 7159 st F2 ALre g
F71 50 &g A4 e =¥ EHTeke] HEotE B
A7t ke 2 A AL

A&7\ 59 7)5Adle) 27 Aol o A W
o} o] &5 glomm~) CVe AEE 1 7HEd] v
o]}, Macklem*?ol| 2j3pd CVe S &89 &
F4EAE s A4rize HEE Bdsin
=3 FEF 25~75%%.c} o 2} o9l gicla gk}, A
A5 Pl CVe FAAAA 0 gt HE-&4 9
& 27150 YR EFFAS AEs AY Tl
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B el 137.4%°l 2 FEeke] A} Alg 7o
A el 155.6% 2 3EE] A= AR 45 F
7¥3kE Aol glzlem BEY o EPYHME 45
off uls] Wl Frlshe A Felsl et AUzt Ak
ok, ol Wuie HWHrt $71E 45 VCe #47 +
9 Aoz A7Zs of2dh AH-2 F U Tl A
Al e Ads el B3 odiel Wast &
FE Aslde A& A4,

HAGAFMVV)2 59 A44, 3FZ 9 AF
#A 9] w4 (compliance) & 3F71419) ¥ %7}
of o] &=} o] A HAHRANA gL F=E F7) Wl
Fol FEV, 0.2 iAoz HAg@rzs 2437
g, Aldrich$49el olstnd Hdf 7% 71579
Aol Y= ASole 3] Y TE2H A7 F2
Aol 7159 Azt de Atole JxzdEE
(airway conductance} 2] ¥ 317} 2|37 gkl 74 £
482 u] Ak 319k, CherniackE7L 5072 7)1
AEAFZHA A A 15 A ek o
282 HFL 66.6%0lz o] 7HEw 335 0] 80%elzt
olgli Pande §'Vell4l+ 31olA HFo] 41.5%2
AeA 24 sle] 2d9l.erm Cherniack ¥ Carton'9e]
A 4299 HF2 70.9%°1 e U oM
& radgion] 4EH 47%7) 80% vlutelsi ot
FEYAAE 72%7) 80%Fate R FE el L)
v Afch e o) 5L B WSolME 3EY o
28 Aoly s Aol AstA gk dky
o, RS e FAAAAA A W
ol 9%y, 25y 4 ¥l A7 88.1%,
75.9%., 73.8%% W] Wrt T45 Hadtgo
ZEaake] AxsL AG DFolA 1R feleA] 7
£319 ), o]2]8 A4A-2 CherniackE"= Pande 5V
9 AAaE b4 zpolr}l 9ot Cherniack ¥ Car-
ton'"e] AAs: At & 4 glon J|AA G
Zoll A Hol gy gk Aehe TE29 s} o] Ax
Hdoldh F2 ot Felge AR, ZlAAAH Y F
A9 mhol mhE 7]Fe A4z Qg EAEE
{airway conductance) 8] 7F4& wi-F-o]wi™ X Fy)
e Hule] ATSE FPolAnh 3 AR B
He e delol e vindiz) Qokont, £y 9 4
ZHA AHG 249 F} FojuA ga AVlse
ole} wlals|A Zhads o2 ¥ol Cherniack %

Carton'®e] ZAsils 7ol 715l Ahol & shgaerct
& ousl W9leh BA) Qe AoE 2EEY,

2 o

Rl v1ER] S vrbed Yo g w4y
Aol q Aol w79 Ao r Qlshed B ool
A A BAG, H71F 9 J@RA A Sl FukEe
Ae7t ol weld e|EoA e Al vE Fksle 4
Zhoji} AW $)50l wteba] chepsleiel Aztol Eo 7
Fx) B4Fe] yejdtdd Y o], 282 5F
ool Aol B Wyl Aol 2AEN

w0 19859 193 H 1991 129744 7 Eelehy
A4 71@x] ZdgAtdol o8 7lAAZA}Fo 2 &
A5l 9305 oz Hgal, A, ¥4 57
TA 9 AF-4% T AZE & ' AEA Lok
closing volumeg 7-3lod 7| gzl zdE4te] U354, o
24 o 544 B9 sluAdFel gef 9 Hugh-
Jones?] T FEeke Axol whE AHE vlaAE 315
o}

< N

1) ol3kg sl pd4e] HFL 95 (tubular), 3%
H (saccular) @ EEY (mixed)ollx] 27 4.7, 6.9,
7.8 A& o =4 S| FAY 2E ASA o)
PEFE A9 375455 B8 AZA L 32
o 8ol A A s Lok

2) MVVE 358 o E330lA Zhashe 7ol
ox CV/VCE 358 o E8YolAM F7iste 7ol
Ak,

3) ZEToke] At AESE o8 ATdsE F
o3 Fhs o A E-E o|9f ulEsle] A 3st
k. '

AE | o)A Az JiJA AT Y #7152
A S Aolo A7l 7} Frbelo] o
ol TETE A ARSE, FFY o £¥EY

4% Fasgn,
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