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Bronchioloalveolar cell carcinoma is a controver- ability of mucin produc tion by the tumors. 

s ia l primary malignant pulmonary neoplasm. with 

varied growth patterns . mixed histologic features. 

and various clinical and radiologic presentation. 

BronchioloaJveolar carcinoma can be defined as a 

peripheral, well differentiated n eoplasm. arising 

beyond a recognizable bronchus. with a tendency to 

spread locally in a peripheral air space. using the lung 

structure as stroma(l -4). 

The features of bronchioloa lveolar carcinoma on 

CT scans have not been extensively described in the 

literature. and there a re only a few reports about the 

role of CT in the differentiation of the solitary from 

the diffuse type(5) . Characteristic CT features are 

reported in the solitary nodular type(6) and the lobar 

consolidation type(7.8) . The capability of mucin pro­

duction in bronchioloalveolar carcinoma is known to 

incur characteristic cJinical(9. 1O) and radiologicaJ fin­

dings on CT(8) . With the review ofCTsc와lS of26 pa­

tients with bronchioloalveolar carcinoma. we 

describe CT findings of various involvement types 

a nd intend to correlate those CT findings with the 
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MATERIALS AND METHODS 

We reviewed CT scans of 26 patients with 

pathologically proven bronchioloalveolar cell car­

cinoma studied from 1984 to 1990. The twenty-two 

patients consisted of 15 females and 11 males. rang­

ing in age from 36 to 76 years (mean age. 60 years) 

The diagnosis was based on lobectom y in 12 pa­

tients. tra nsbronc hial biopsy in 12. open lung biop­

sy in one and percutaneos needle aspiration biopsy 

in one . The pathologic designation of bron­

chioloalveolar carcinoma was based on the gen eral­

ly accepted criterion of a typica l growth of cuboidal 

or co lumna r tumor cells a long alveolar or 

fibrovascular septa with preservation of the underly­

ing architecture (1-2.7 .11) . Of 18 patients that had 

pathologic slides reviewed. the tumors were cJassified 

into two types. mucinous and non-mucinous differen­

tiation 

CT scans were obtained with a CT/T 9800 scan­

ner (General Elec tric Medical S ystem . Milwaukee) in 

17 patients. 1n the remaining patients. CT scan were 
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Fig. 1. 64-year-old maJe with solitary nodular bronchioloalveolar carcinoma. (a) CT scan shows peripherally located 
tumor mass which contains pseudocavitation: gaseous space showing tubular or septated appearance(arrow). (b) 
Cutsurface of the resected right lower lobe shows dilated airways within the par t1y hemorrhagic tumor. 

performed with various equipment such as Somatom 

DR or Somatom 2 (Siemens , West Germany) or 

Technicare De1ta scan 2060 scanner (Technicare , 

ohio). A bolus injection of 100ml of contrast 

media(Telebrix-30) was given in a ll patients 

We evaluated the CT “ndings in reference to the 

location of the tumor , the presence of pseudocavita. 

tion , heterogeneous low attenuation , irregular 

margins and pleural tag in the nodular form. The 

presence of the “ CT -angiogram sign' ’, homogeneous 

low attenuation , bronchovascular stretching, un­

dulating border and air-bronchogram were evaluated 

in the consolidation type. CT patterns were cJassified 

into nodular and consolidation types. The two types 

were correlated with cJ inical sputum production , 

pathological evidence of mucin production , CT 

evidence of visible enhanced pulmonary vessels , and 

the CT angiogram sign(8). 

RESULTS 

The most common symptom was cough , follow­

ed by sputum production. Six patients had profuse 

sputum and at bronchoscopy eight patients had ex­

cessive frothy secretion within the lobar bronch i. All 

eight patients with profuse sputum had consolidation 

type on CT scan. Other cJ inical symptoms were 

dyspnea on exertion(5/22) , chest pain(4/22), weight 

loss(2/22) ‘ fever and chill(2/22J, fatigue and generaliz­

ed weakness(2/22). 

Fig. 2. 68-year-old female patient with purulent sputum 
and right anterior chest pain. About 3cm sized nodule 
is seen in the posterior segment of the right upper lobe. 
Tumor mass shows peripherallocation , pleural tag(ar­
row }, irregular margin and calcification. The calcifica­
tion is thought to be a engulfed calcification. 

Presenting CT patterns were localized in 11 pa­

tients and diffuse in 15 patients. Localized lesions 

were mostly of the nodular type(71 11 ), while diffuse 

lesions were mostly of the consolidation type( 11/ 15) 

(Table 1). 

CT characteristics of eight patients with the 

nodular type were peripheral subpleurallocation(8/8) , 

irregular margin(6/8) , pleuraJ tag(5/8) , heterogeneous 

attenuation(4/8) and pseudocavitation(2/8). CT fin­

dings of 18 patients with the consolidation type were 

visible enhancing p비monary vessels within the low 

attenuation background(The "CT-angiogram sign" ) 

in 15 patients , undulating border in 17 , air­

bronchogram in 14 and bronchovascular stretching 
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Fig. 3. 50-year-old female with profuse sputum and 
dyspnea_ Post contrast CT scans shows homogeneous 
consolidation of the right upper lobe. The consolidative 
lung shows low attenuation compared with that of the 
muscle. Segmental bronchi within the lesion is patent 
and run parallel with the enhanced vesse l. The air­
bronchogram. “ CT-angiogram" . and bronchovascular 
stretching are clearly seen. The margin of the con­
solidative lung is undulating 

Fig. 4. 67-yea r-old male patient with diffuse bron­
chioloalveolar carcinoma. CT scan shows multiple 
nodular lesions mixed with consolidative lesion . 

Table 1. Presenting CT Patterns of 26 Patients with 

Bronchioloalveolar Carcinoma 

Patterns No. of patients Total 

Localize d 11 
Nodular type 7 

Lobar consolidation type 4 

Diffuse 15 
Nodular type 

Lobar consolidation type 11 

Mixed 3 

Total 26 

, 

Fig. 5. 50-year-old male patient with diffuse bron­
chiloalveolar carcinoma. CT scan shows spontaneous 
pneumothorax in left side‘ and also shows consolidative 
lesion 

clnoma 
Table 2. CT Findings of Lobar Bronchioloalveola r Car-

(N = 18) 

Findings 

Low attenuation 

CT-angiogram s ign 

Undulating border 

Air-bronchogra m 

Bronchovascular stretching 

Calcification 

Accompanied other findings 

pleural effusion 

pneumothorax 

No . of cases (%) 

15 (83% ) 

15 (83 %) 

17 (94 %) 

14 (77 % ) 

10 (56 %) 

2 (11 % ) 

2 (11 %) 

1 ( 5%) 

in 10 patients(Table 2). 

On microscopic examination , 8 patients showed 

mucinous differentiation. all of whom showed lobar 

consolidation on CT scan. ofthe 10 patients with non­

mucinous differentiation 8 showed nodular lesions 

on CT scan 

DISCUSSION 

Bronchioloalveolar carc inoma re presents an 

estimated 6 % -9% of prima ry lung cancers (5.9 , 12) 

and this tumor m ay present as a solitary nodule. pat­

chy or diffuse pneumonic infiltration. diffuse con­

solidation or multinodular lesions(12-16) . W e 

categorized our cases as localized 없ld diffuse les ions , 

nodular a nd consolidative lesions. The localized mass 
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type is known to be more frequently found than the 

consolidation type. comprising 43-79% of all bron­

chioloalveolar carcinoma( 15.17.18). However. in our 

cases the lobar consolidation form outnumbered the 

nodular form. 

The radiologic-pathologic correlation of the tumor 

was described in previous reports(4.13.14.19). The 

pleural tag or irregular strands from the tumor was 

thought to be a result of the desmoplastic reaction 

of the peripherally located tumor. And the secondary 

findings such as pneumothorax or pleural effusion 

also seems to appear due to the peripheral location 

of this tumor( 12.13) . Pseudocavitation in the lesion 

was thought to be the resuIt of the propensity of the 

tumor to proliferate along the walls of alveolus 

without destruction of lung architecture and 

represents alveolar spaces which are not involved by 

tumor( 1.6.1 1. 13-15). 

Our previous study(8) documented visible enhanc­

ed pulmonary vessels within the low density con­

solidation. the “ CT-angiogram sign". as a specific 

sign for lobar bronchioloa1veolar carcinoma. Nine and 

ten of the 11 cases of bronchioloalveolar carcinoma 

showed angiogram sign on CT. while 23 and 25 of 

the 26 cases ofthe consolidative lesion without bron­

chioloalveolar carcinoma did not show the sign. We 

suggested that the ability for the tumor cells to pro­

duce mucin as a main reason for the angiogram sign 

The resuIt of our current study suggests that the abili­

ty to produce mucin not only affects the “ CT­

angiogram sign" but also affects the presenting pat­

tern of the tumor. AlI 8 patients with mucinous dif­

ferentiation had the consolidation pattern. while 80f 

10 patients with nonmucinous differentiation had the 

nodular pattern on CT. These results explains in part 

why the “ CT-angiogram sign" is visible only in the 

lobar consolidation type . 

Since Liebow( 1) coined the term bron­

chioloalveolar cell carcinoma. this entity has remain­

ed the subject of considerable controversy and 

interest to the cI inician. pathologist and radiologist. 

He suggested this term because two cell types- one 

cuboidaI. resembling alveolar type 1I pneumocytes 

and the other columnar. similar to bronchial walls 

could be found growing along the overall lung ar-

chitecture. Severa1 authors have observed two pat­

terns of differentiation: a mu삐l 

cases of which have been shown to correspond tφ p 
metap미l녀as앙tic bro아nc야h니io비o이la하r goblet cell d미ifferenti떠at디ion b jy 

electron microscope. and a non-mucinous type wh비ic 

in several reports a뼈pp야ea따re어d toco아rπrespond u Itrastruç­

turally to the type Il pneumocyte or the Clara cell dif­

ferentiation( 1-2.12.14. 18-20). ln the study with 1.35 

cases by Elson et a l.. mucinous differentiation was 

defined as the presence of tall columnar tumor cells 

with basally located nucIei and obvious intracellular 

mucin. Non-mucinous differentiation was defined as 

the presence of cuboidal to low columnar tumor celis 

lacking the above cytoplasmic features and the cells 

in this group showed a hobnail patte rn(20). 

ConcIusively. typica1 CT appearances of the 

nodular form of bronchioloalveolar carcinoma wer농 

peripheral mass. pleural tag. heterogeneous attenua­

tion and pseudocavitation. while the consolidation 

form showed characteristica11y the “ CT-angiogram 

sign" . The ability for the tumor cells to produce 

mucin affects the presenting pattern of the tumor 
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세기관지폐포암은 다양한 병리조직학적， 방사선학적 소견을 보이는 원발성 종양이다. 세기관지폐포암으로 진단된 26명 

의 전산화단층촬영 (CT) 소견을 분석하여 CT소견과 종양의 병리조직학적 특정과의 상관관계를 알아보고자 하였다. 남자 

가 11명， 여자가 15명이었으며 36세부터 76세까지의 연령분포를 보였다. 진단방볍은 폐절제수술 12예， 경기관지 생검 12 

예， 그리고 개흉폐생검과 경피세침홉인생검 각각 1예였다. CT상 먼저 결절형과 경결형으로 구분하였으며， 다시 각각을 

국소형과 미만형으로 구분하였다. 18예에서 병리조직학적 접액생성형 분화 여부를 재분석하였다. 

CT상 11예에서는 국소형. 15예에서는 미만형을 보였으며 국소형은 대부분 결절형이었고(7/ 11) 미만형은 대부분 경결형 

이었다. 아주 많은 객담을 보인 8명은 모두 경결형이었다. 8예의 결절형 세기관지폐포암은 CT상 변연부 늑막하 위치 (8/ 

8), 불규칙한 경계 (6/8) . pleuraI tag(5/ 8) , 비균질적 농도(4/8) . 위공동화(2/8)을 보였으며， 18예의 경결형에서는 “ CT 

angiogram sign"(15/ 18), 파상의 경계 ( 17/18) ， 공기기관지음영 ( 14/18) ， 기관지와 혈관의 압박 ( 10/ 18) 이 보였다. 점액 

생성형 분화를 보인 8예는 CT상 모두 엽성 경결을 보였으며 점액비생성형 분화를 보인 10예중 8예가 결절형을 보였다. 

결론적으로 세기관지폐포암은 병리조직학적 유형별로 비교적 특정적인 전산화단층촬영 소견을 나타내며 점액을 생성하 

는 종양세포의 경우 종양의 발현시 방사선학적 소견에 영향을 미칩을 알 수 있다. 
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