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—Abstract—

The Surgical Treatment of Bronchiectasis

Sung Sae Han, Jung Chul Lee*, Jae Sung Lee*, Won Young Song*
and Sung Haing Lee*

Since the advent of potent chemotherapy, the incidence and severity of bronchictasis have been on the
decrease. Up to date, however, the medical treatment of bronchiectasis has not given us much satisfac-
tion.

Our purpose here is to show our experiences with pulmonary resections of bronchiectasis to clarify
its surgical results and define its surgical indications. Sixty-five patients with bronchiectasis, treated
surgically from January, 1973 to December, 1982 at the Department of Thoracic and Cardiovascular
Surgery, Kyungpook National University Hospital, were given clinical assessment.

Of the 65 patients involved in the series, 49 were male and 16, female. The patients ranged from 8 to
51 in ages, with 59 cases (91%) between 10 and 39 years old.

The prominant clinical features were as follows: cough (88%), sputum production (78%), recurrent
upper respiratory infection (51%), and frequent hemoptysis (32%). The past history of the patients
included measles 29%, whooping cough 14%, pulmonary tuberculosis 12%, and pneumonia or bronchitis
12%.

The cylindrical type of the bronchiectasis was found to be most common, accounting for 43% of the
cases. The operations were performed on the left lung in 52 cases and the right lung in 13 cases. The
most common operative procedure was the left lower lobectomy and lingular segmentectomy, which
showed 34%. The second most frequent procedure was the simple left lower lobectomy which was 22%.

Incomplete resections of the multisegmental bronchiectasis were carried out in 12 cases, of which
7 cases were satisfactory Four patients underwent bilateral pulmonary resections for the severe mul-
tisgemental bilateral bronchiectory, during the first and second operations. Improvement in pulmonary
symptoms was generally obtained in all four cases.

The follow-up ranged frem 1 week to 7 tears, with an average of 18.8 months. The overall results
revealed that 87% of these and excellent or good conditions, but 13% had persistent symptoms. There

was one operative death, which is a 1.5% mortality.

L DL S CER TR
* Department of Thoracic and Cardiovascular Surgery, Kyungpook National University, School of Medicine,

Daegu, Korea.
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Table 1. Age and Sex distribution.

Age, yr. Male Female
0-9 1

10-19 15 5

20-29 18 8

30-39 11 2

40-49 4

50-59 1

Total 49 16
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Table 2. Clinical Manifestations

Table 4. Simple Chest X-ray Findings in Bronchiectasis

Symptoms & Signs No. of Cases Finding No. of Cases
Cough 57 88% Normal 292 45%
Sputum 51 78% Abnormal 36 55%
Frequent URI 33 51% Cystic appearance 21(58%)
Rales or wheeze 33 51% Shrunken lobe 3
Blood tinged sputum 24 371% Patchy pneumonia 6
Dyspnea 22 34% Pleural changes 4
Hemoptysis 21 32% Fibrosis 3
Chest pain 15 23% Fluid level 1
Fatigue & weaknss 15 23% Nonspecific haziness 3
Fever & chill 10 15% Calcification 1
Weight loss 5 8%
Clubbing 5 8%
Table 5. Types of Bronchiectasis

URI: Upper Respiratory Tract Infection

Type No. of Cases
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Table 3. Past History in Bronchiectasis.

Past History No. of Cases
Measles 19 29%
Whooping Cough 9 14%
Sinusitis 2
OMPC 1
Pneumonia or Bronchitis 8 12%
Pleurisy s
Pulmonary Tuberculosis 8 12%
Operations 6
Pneumatocele 1
Bronchiectasis 4
Lung abscess 1
Foreign Body 1
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Table 6. Preoperative Pulmonary Function Tests

Table 8. Operative Procedure

Test Case Mean, % S.D. Procedure No. of Cases
vC 46 87.8 15.3  Left Lung: 52 80%
FVC 23 88.8 21.7 Pneumonectomy 6
FEV1 23 82.7 27.0 Upper Lobectomy 1
TVC1 29 79.6 11.4 Lower Lobectomy 14(22%)
TVC2 29 93.0 7.2 LL+Lingular Seg. 22(34%)
TVC3 29 96.5 49 Lingular Seg. 2
MVV 38 73.9 19.6 Basal Seg. 2
FEF200-1200 18 71.6 26.6 Basal-Lingular Sg. 5
FEF25-75% 40 66.6 26.1  Right Lung: 13 20%
Pneumonectomy 2
S.D.: Standard Deviation, Upper Lobectomy 2
FVC. Foroed Vita Capacty, Lower Lobectomy 6
LL+Middle Lobectomy 3

FEV1: ForcedExpiratory Volume 1 sec.,
TVC1: Timed Vital Capacity 1 sec.,
MVV: Maximal Voluntary Ventilation,
FEF: Forced expiratory Flow

Table 7. Electrocardiographic Findings

Finding No. of Cases
Normal 33 51%
S. Arrhythmia 17 26%
S. Tachycardia 2
S. Bradycardia 4
PVC 1
CRBBB 2
Possible LVH 11 17%
Possible RVH 1
BVH 1
Myocardial Infarction 1
Myocardial Abnormality 1

S. Arrhythmia: Sinus Arrhythmia,

PVC: Premature Ventricular Contraction,
CRBBB: Complete Right Bundle Branch Block,
LVH: Left Ventricular Hypertrophy,

RVH: Right Veentricular Hypertrophy,

BVH: Biventricular Hypertrophy
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Table 9. Incomplete Resections in Bronchiectasis.

Case Extent of Lesion* Op. Procedure** Postop. Course
1 R. basal+LLL+Ling. LLL+Ling. Productive cough
2 R. basal+LLL LLL Good
3 R. basal+LLL+Ling. L. basal+Ling. Excellent
4 R. basal+LLL+Ling. LLL+Ling. Excellent
5 RML+RLL+LLL+Ling. LLL+Ling. Productive cough
6 LLL+Ling. LLL Good
7 LLL+Ling. LLL Excellent
8 L. lung+RML L. Pneumo. Postpneumo. empyema
9 R. basal+LLL+Ling. LLL+Ling. Hemoptysis
10 LLL+LUL+RLL LLL+Ling. Productive cough
11 RML+RLL+LLL RML+RLL Good
12 RUL+LLL LLL Excellent

*R. basal: Right Basal Segments. LLL: Left Lower Lobe, Ling.: Lingular Segment, RML: Right Middle
Lobe, RLL: Right Lower Lobe, L. lung: Left Whole Lung, LUL: Left Upper Lobe, RUL: Right Upper

Lobe

**LLL: Left Lower Lobectomy, Ling.: Lingular Segmentectomy, L. basal: Left Basal Segmentectomy,
L. Pneumo: Left Pneumonecomy, RML: Right Middle Lobectomy, RLL: Right Lower Lobectomy

Table 10. Bilateral Resections in Bronchiectasis

Op. Procedure

Case Op. Interva, month Prostoperative Complication
1st 2nd
1 RML+RLL LLL+Ling. 40 Pneumonia (Canadia)
2 RLL+Ling. RUL 6 Good
3 RML LLL+Ling. 11 Atelectasis
4 LLL+LIng, RLL 7 Good

RML: Right Middle Lobectomy, RLL: Right Lower Lobectomy, LLL: Left Lower Lobectomy,
Ling.: Lingular Segmentectomy, RUL: Right Upper Lobectomy

Table 11. Postoperative Complications 34 %2 ARzt & 8T %ol £F £ AL B
Complication No. of Cases d Aoz #usisdch zEu 8oeAE HFC
w7 Z4o] & =451l o} (Table 12).
Atelectasis 7 11% ® AO_ i N _l —'__ li’iMq- o ’
Pneumonia 3 5% FET 1o 3 2d P FASERAR 4}
Bleeding 4 6% Bt FEATES 1.5 %At
Empyema 6 9%
SlTnple 1 # =
With BPF 2
Post-pneumonectomy 3
Wound Infection 4 6% Al #Ee slaAgel A B FTAzxA] s
Pleural Effusion 4 6% Hol g ZlH=Ael FEA] wiAGH Folem
Fibrothorax 1 Zrelstm ek ®
Postop Psychosis 1 Reid® & ei4 75 835 gt o] ¥
25(38%)

BPF: Bronchopleural Fistula

H3lgict, Cylindrical type, Saccular type 3 Vari-
cose type2] A|7H=7} 27ele}h, Cylindrical 32 X
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Table 12. Postoperative Course after Discharge

Postop. Course No. of Cases
Excellent 34 53%
Good 22 34%
Persistent symptoms 8 13%
Productive cough 7
Profuse sputum 2 2
Blood tinged sputum 6 6
Hemoptysis 2
T A Fo] JIQIF sl#A oz Hd Fof )
Aol W3S do =5 Atz 3} IHH Sacc
ular 8 2 Varicose® 2 3o ©]L 25 Ao}
2 F)AAQ WHE olv] AT ASE ok sy
22 _
A HAA G FEe FElyo] Kl A= olF -

o= XuAe Awe]drt 19351 Warnero|] 23}
AW o g Y £FHRE 5 I
FE AN AR oF 10 AR AeR yEY

v 2 A o]
A 24
At

181913 Laemnec !’ ¢ Agoz 7|AXNFHEEL 7|
+3tith. 18323 Andral® & Ao Wby 44
% Q%‘?ﬂﬁimﬂ, wHgZ1A 2 Addl s KRR EA F
b ogee st AL A AAZ A
( Bronchiectasis) o]&} &2 184611 Hasse® o
st ol ek

zl—} 4l o]

fo o,
OI OIN rol

Wby Aol FAe HFE Q)
slo] FHA &<l 93 lsRIBAEe dAG 7
459z 53] "F 2 HERHAAE A B4 d
2 Axghz gheh olo] wisle] A4 8304 23t )
FAGHAZo] AA o2 Fro] Hum U= Aol

ARdAY BRoZE WASH o4, Immotile Cilia
Syndrome, Cystic fibrosis ¥ =HgAYF o] £T8
A cbelxlz vk Afzelius ' = ARIQ Ciliag}
Spermatozoa & A=l o]E9 immotility 7} 7)
#FAGREA B A& MY o) F Cilias
AR oz @@otsl 29 dynein arms o] g &
A slelztz Holzt o Fobd Hue 7]
59 AEEEFE Brheshl St Aelwh WS E
2] 94g] Technetium-99 & FYAT A 7=

A% (trachcobronchial clearance) & ZAls)} Hw 4

ad

2ol AHAA 5ol A dovA #5E ¢
Aok et FH  Spermatozoa®] +FEs W

of BelZo] Zulsl: Zeg A4Sk Yo Afze
lius ' & sl HEE olv] A HAx =

AR 5ol AL AR Azse HAHq we
Aelol A= AR AW 502 o HRE
Bo] Adsn] KEHHe] YoJutbA Situs Inversus
7t ®Hoks AHES TS

Siewert 1’ 7} 28 o & situs inversus ¢ 7] %]
350l Fpdt 9% BEog A 1904130 dojd,
Kartagener '’ &= situs inversus & [ 7182 &
AZ 115 Eobi At RRESH A Eadigled
o] % Hu|%9-2 Arlele] Kartagener’s Syndrome
olztz HEA FAch

Cystic fibrosis & G4 FA o2 Hzlsln] 1ok 4

ZqARAFe] F2g deleog AFHm U ¥,

o] AL AU Apiwhge 5o 9¢sE T &
Agolrl o] #H, HujE, £, A, dESA B
Z24¢ #HHgt) 2G2S 9ste] w49 sodium¥ ch-
rolide 755 &A4s= Zio] FR3}Aut S48 4y
£ 37 57 "ol F4o] 4R getm gheth

Hilton'® §-& 734z #3F FolA 4ol €9
ol 53¢ wodshHql olate] HFE zAlsu

Immunoglobulin® & -T2 45d A99S — ol
MAEQY ole T9%E =P Edvkm S

Rheumatoid factor 8] F& 458 HQl 7-$= 52
% or, 10 %ol 4+ antinuclear factor & Al5S ¥
Hed o Azt uhy FHRYA, Hr)E, JaA A
A5 wadd A Wagelz ok EF Ha-
shimoto’s thyroiditis 5- autcimmune disorder & %
uigh dle 1047 stz s

Hilton 52 ' wqFagdo] 45shz AL A%

Aol FUAAT wiFel Aog gsielo
Longstreth * 52 3ttt d47ax $3Z5
alpha -1 - antitrypsin 2 20| [RF{£3 o5 EHEESH

A YHoR G A Bl Ao e
Ae w44 ARl mReE e =5
253 protease A X3S 7}X| alpha-1-antitrypsire]
ZAYslo] 4| protease ZH-E wHEF Hod ¢ gol A
ol 713A] &go] dejddwtz Z1EdtA

7132 B35 FAA s<le F 4HA Ue v
o} o] B, Wqlsy, Ay, A2 S
Z10%E HAH 73R H deleteA] sk Fek,
ol ET dubd EASY FluAl #Hsel otE w3
2 A=At g5 Aeld,

Q=

— 461 —



ARES] Afole 719 #FAEo] YelHgE 4
sl 2zl el &2 4 del fdded, £X
tH ERS JlEs o4 #EsR Bie] YA
¢ Askal & 5 gtk AREe] ZARE vl 9
s #RtE BRCMEH Ao #l3by] B35 3
A7NA R wAE P AgaHes T + A
ek,

E H3d4q By Afoz o] meov FL
ZHE Asle] PFAYAE FA% FH = & 659
Z Wdger, o)F F AT YA
3dlgon, 4&F weRor Y dE 547t
23S Holglrh &yl WALl EFE Fdol U
d7b 5egdch vt E44S Aibg o A
Aoz QAT Z|AGHEF] vha FEH AT FF
AEx B4ES dAH s AEY ABLE dE
AA 43¢ & F A=

AR #4Ze A" eye Aoz wHs
BE AL o9 FuFan oode dE AzdEdg
1A G 23 FgE AF-2 wlFATE Wl
19023 Garre ¥ o) 9stdd AEHQAEH 37%S A
okgol glckzm det 1923de] Graham'® 9] 3 A
e 52%9 AP3ES 2ok Graham'® o %
1712 Ababgo] =i9 ErlE ARt #AE A A9
stobe o8 R FEanE APde el gl T
3 F EE vy ARE o] Awew By T
e wges Wgickm Aok Graham'” 2 o] fE
wel dygEel FARY AAE A F EHeoR
cautery pneumonectomy - Akl £l o] Hke BR
Bgsl 4 MEES BHY of $3d Jwle 2R
S BfRCoZ HHBS: Aoldth o) Fkell o3ty
FrEe 0%z A7 £ UAddm 3 1929
Brunn'® -2 FiPIER  MEESALE: (mass ligation)o] o] s}
o MBS Assideh 1931 Churchill ' 2 fd
BUgEALE: Cindividual ligation ) 02 7)3x] &35e] )
2 ggdod 29 A fE ARSI o] ¥ 1940
ol & Blades 5 o] s &3 ¢ FuAAE A
WAoo AMste &S sk =5t #HIe
St Zlax e AAdAEe) 1% olske] AY
£2 V5B SAshH AP .

W ewst A4 9He vu A7+ 44+ Sa
nderson 5 % o] =52 ®¥9 & Jepd Qe olF
2 1953358 1967wt 393419 A BHAEE
A5, FETNA excellent ¥ goodd] FEl &

ol

ol

StEd ARe F5UA AP 61%, AU AL 7%
et @R wgETelAs 15 %,
A% 50%EA wgeEe AAol Mzt sl

Sanderson = ¥ o o mlx@¥o] Hr} 2o o8&z
A el YR BAES AN E A AMS
Aqgtz ded AdE FEF FADFE AL
T oo TREH Aol ¢IIHn, EHE F
oA g AEY Afel A Awel Ag Axel
wte} A BEA7 DAL FEAE A FHo4 A
55 sty v 2AE RSz o A

=2
M2 7 AuTe ANeEe Hel FETe 3%Hw,

v e 13%E dEhleo] FEXEHel $5%E
#2389k, Sanderson 5 ¥ & FESWIAE AA
& ALz Az Rcke #2e] Aeid =t &
3 A= WaE 52 YR (complete resection) 3%
2 3tz A3 ASole &Y (partial resection)
E Agste A S 9447 o Aol A&k A
ol AxAolgickm Fhglch

AAE-e ok i HEolgls o] EK (segm-

ent)ol FEES Ae 7lwA &FF 1244 —
WOEREe ARG A Tdd F2 AHE WAz

Helx 5ol —EERS AAGR Al FEEAE
& Agsdel 3% AEE S 7 edEHm s
o= ot

WHHew-g F53le A®E Bd o Foh
AR MRt Adye] A4dE o= AR xH|
bsdte A4S Ads HEAd 7 ded, = 3
Aste wel EXHERC 2 slAA HAFel F
Q3% ool A HozM 24-E 5 cysticfibr-
osis, WAALZ, immotile cilia ZFF 53 HAlH
o] F&e] ALol Hz gyl WFols .

%2 FAANBAZTH FF AAE
(bilateral resection) & 3+ Z$2 1937 d g 40
7k 99¢1 5 Agste] Hudgedl o F 837 F
Aol ARG Bz, 9ddAdE T4 T WU
o, | F4kol 2318 odsisigstx s
4%9 5, A 3 PEFS T %olA
Pl S0l R wakedt

George =2V &

2
|

FEAANZA PER A5 ez Qe Geor-
ge 5 }E AARARRFl e I 4%
@ et god, B B AYse Foum F
e R4S & 4 Aokn ATAUT $F AAE
& W e AY BPY ek, These 2

— 462 —



~34Y 7138 Fx IP3=
2 HuelAe adelA 5 FEg APsisied,
2ol F3ol W2 S Yol A= eH,
w2 26z Fx AF Candidasiigo] ZHH 14
oF ol telsh ddlevt E a5 A Aot
o5 At
SER RS Astel O ®ESS
1 otel et ek Clark 2 & 55 %ol 4
A3 Aebded, 16 %olAE Z49 & el
Gleh. Gudbjerg =2 50~75 %ol A4} =-¢ o AzE
Kok skgich Borrie £& #HE&7£4
Zaol glglen], 42%E F49 )
59 AAE 81 %7t Sl
IdE 2ivx skAs.
A AE-2 53 %ol 4] EAol
T4l TAE P, 13 %A

Hn

_\g

glolgom, 34 %ol A=
FAel AFESH At

B 0]

AEA R w4
d 1297 73R JFTeR
6545 Aedste] QIAAe FAE
Ase s Bk

A 659 F dAbE 49den, oAb 1699
=4, 3:18] 82 W7t wskel #x1e) oH 2 84
old 51A7Ex EEsIRom, 10 Ao)4] 394 Abo] 7}
597 o2 91 % AA|8ld v},

Aol Jabsabe 7| 83 %, Ak 18 %,
d51% 2 ¥ 31% FoF wggeh

galel AAYG ¥l T 29%, WU 14% 2
AAHH 7= G el 7—}7—} 12 %% o},

7132 %4 cylindrical o] 43 %E =x]sk] 7}
A wdd AT HA A3 87.8%, FA LS
123 82.7% 2 HAdabdAsirler 73.9 %E okt 7+
agte] Ui

ol = 2}Eo] 529 ZA 80 %P 2, &S 134
Aot At AA w3 ATGEAES A AP
%7t 224124 34 %P = b gk, FsigA
Ago] thEo® AP AL 2 o To2 149

197313 1 YHE 1982
&R BAFol A
CERCEEERE

PE 7

2 2%dch QLAAEE AWY 2L 1ol
4 wHER Ao welwh

FRAAEL sl AP, 20 5 B
¥3el glol #ASUz Ueix 2elE A2l £l

candida 3] & 2} -'?*7] #HE

ZFA et

FEF PFoeRe FUHA N%, 5F9%, 2
Aol =¥ 28, Fdd, SR 5ol 4 6%
Aol dom FEAPFEL 1.5 %%tk

U5 Aol 4 F4o]l A4AHE gl A=
53 %%, FAle] 4% ALE 34 %o, 13%9l
Ae Fabol ZEIIA

REFERENCES

10.

11

— 463 —

Laennec, R.T.: A Treatise on Diseases of the Chest
and Mediate Auscultation, 4th ed., translated by |.
100, 1835.
Qchsner, A: Ronchiectasls: Disappearing pulmonary
fesion. New York State Journal of Medicine p. 1683,
Sep. 1975.

Hinshaw, H.C. and Murray, ).F.: Diseases of the
Chest, 4th ed., p.591,
Philadelphia, 1980.
Sabiston, D.C. ]r.

Forbes, New York, S. Woodsons, p.

W.B. Saunders Company,

F.C.: Gibbon's
Surgery of the Chest, 4th ed., p.539, W.B. Saunders
Company, Philadelphia, 1983.
Sanderson, J.M., Kennedy, M.C.S., Johnson, M.F.,
D.C.E.: Results of
surgical and conservative management, A review of
393 cases. Thorax 29:407, 1974.
Reid, L.M.: Reduction in Bronchial Subdivision in
Bronchiectasis. Thorax 5:233, 1950.
W.B.:
Their clinical application to diagnosis and treatment.
J.A.M.A. 105:1666, 1935,
Andral, G.: A Treatisc on Pathological Anatomy,
translated by R. Towsend and W. West. New York,
Samuel Wood and Sons, vol.2, 1832,

1846, in Perry, K.M, T.H.:
Chest Diseases, Butterworth, London, 1963,

and Spencer,

and Manley, Bronch/iectasis;

Warner, Factors Causing Bronchicctasis;

Hasse: and Sellors,
eds.:
Afzelius, B.A.: A Human Syndrome Caused by
Immotile Cilia. Science 193:317, 1976.

Siewert, A.K.: Ueber einen Fall von Bron hiectasls
Patienten mit situs inversus viscerum,
1904.

M.: Zur Pathogenese der Bronchick-

bei emen;
Berlin Munchen Tieracrzt! Wschr 2:139,
Kartagener,
situs
Klin. Erforsch Tuberk

Bronchiektasien bej
Beijtr.
Lungenkr. 83:489, 1933,

taslen. 1. Mitteilung;

viscerum Inversus.



13.

14.

16.

17.

18.

19.

Hilton, A.M. and Doyle, L.: Immunological Abnor-
malities in Bronchiectasls with Chronic Bronchial
Suppuration. Br. ]. Dis. Chest 72:207, 1978.
Longstretch, G.F., Weitzman, S.A., Browing, R.}.,
Bronchiectasis and Homozygous Alpha-
l<antitrypsin 67:233,1975.
Garre, G.: Die Chirurgishe Behandlung der Lungen-
krankhejten. Mittl. Grezgeb. Med. Chir. 9:322
7902.

Graham, E.A.: Surgical Treatment of Bronchiec-
tasis. Arch. Surg. 6:321, 1923,

E.A.:
Chronic Suppuration of Lung. Arch. Surg. 1:392,
7925,

Brunn, H.B.: Surgical Principles Underlying One
Stage Lobectomy Arch. 18:490, 1929.

Churchill, E.D.: Lobectomy and Pneumonectomy

et al.:
Deficiency. Chest

Graham, Cautery Pneumonectomy for

20.

21.

22,

23.

24.

— 464 —

in Bronchiectasis and Cystic Disease. J. Thoracic
Surg. 6:286, 1937.
Blades, B.
Technique for Lower Lobe Lobecotomy. |, Thoracic
Surg. 10:84, 1940.
George, S.A., Leonardi, H.K,, and Overholt, R.H.:

Bilateral Pulmonary Resection for Bronchiectasis:

and Kent, E.M.: Individual Ligation

A 40-year experience. Ann, Thorac. Surg. 28:48,
1979.

Clark, N.S.: Bronchjectasis in Childhood. Br. Med.
/. 1:80, 1963.
Gudbjerg, C.E.:
chiectasis and Prognosis after Operative Treatment,
Acta Radiol. Stockh. Supply. 143, 1957.

Borrie, ). and Lichter, ).: Surgical Treatment of

Radiological Diagnosis of Bron-

Bronchiectasis; Ten year survey. Br. Med. J. 2:908,
71965.



