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- Abstract-

We have observed that the companion shadow of the upper rib may be misinterpreted as a small pnemothorax 

or pleural plaque associated with asbestosis. To 0bserve the radiographic characteristics of the normal companion 

shadow. we analyzed. on the posteroanterior(PA) chest radiographs. the companion shadow of 50 normal cases 

Factors such as occurrence on each rib. the sharpness of the margin. the relative position to the rib. the shape and 

the thickness were observed. Also . we analyzed the displaced pleura of 4 pneumothorax cases to differentiate their 

findings from the findings of normal companion shadows. On 50 normal chest radiographs. 192 com paion shadows 

were observed on the first to fourth ribs ‘ In 173 of those shadows. the visceral margin of the companion shadow 

on the second rib simulated pneumothorax more closely than those on any othe ribs due to its apicallocation and 

thinness. In six of 50 normal cases. the companion shadow on the first or second rib showed an inwardly convex 

lower margin. mimicking pleural plaque. The compaion shadow was suggested on the plain chest radiograph by 

the following characteristics imultiplicity(47/50J, thicker than normal pleura(3/4J, persistent on serial films with 

the same shape and specific location(4/4) . 
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INTRODUCTION 

one article(I). In that article. only passing attention 

was devoted to it as an example ofa Mach band. Fur. 

thermore. there has been no detai!ed description of 

When the pneumothorax is very small in amount the radiologic differentiation of the two in any 

and apical in position. the diagnosis is suggested on literature. Also. we have noted that the companion 

a plain chest radiograph by a thin. smooth ‘ curved shadow may. in some normal cases. show the inward. 

and linear density representing the displaced visceral ly convex lower margin mimicking pleural plaque 

pleura. Above this line. no pulmonary markings are associated with asbestosis . 

visible. The purpose of this study is to describe the 

We have observed that the density ofthe thin com. radiographic characteristics of the companion 

panion shadow on the upper rib is so lucent and its shadow and. then. to identify it readi!y on plain chest 

visceral margin appears to be such a sharp line that radiogra phs without confusion with other pathologic 

it may be misinterpreted as pneumothorax. To our conditions. 

knowledge. the fact that the companion shadow may 

simulate pneumothorax has been reported only in 
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MATERIALS AND METHODS 

We retrospectively reviewed 50 apparantly normal 

PA ra diographs of the chest of 33 men(age range , 

17-74 years) and 17 women(age range , 14-80 years). 

There was no evidence ofpleural abnormality , apical 

parenchymal scar , significant mediastina1 shift. 

scoliosis ‘ or asymmetry ofthe two hemithoraces , any 

of which could conceivabley alter the normal 

a natomic relationships at the pulmonary apices. 

Plain chest PA radiographs were obtained in the stan-

dard position and pr이ection. 

Comp anion shadows on normal PA chest 

radiographs were systematically analyzed for the 

presence on each rib . the shrpness of margin . the 

relat ive pos tition . the s hape a nd the thickness. We 

tried to distinguish the companion shadow from the 

shadow of the subclavian artery (Fig. la)(2 .3) or the 

apical scar(4) . either ofwhich may simulate the com­

panion shadow on plain chest radiographs. 

We have retrospectively reviewed the PA chest 

radiographs of four patients{a11 m en aged 21 -25 years) 

with small spontaneous pneumothorax to determine 

‘ 

a 

“ 

the differences between the internal white line of the b 

compa nion shadow a nd the displaced pleura in cases 

with pneumothorax. In all cases. seria1 follow-up 

films. in which pneumothorax was seen. were 

available a nd reviewed too. We analyzed th e displac­

ed visceral pleura for its shape. thickness.sharpness 

and relative position to ribs. Also we evaluated the 

change of its shape or location on follow-up 

raidographs. 

RESULTS 

50 Normal cases 
On PA radiographs. companion shadows were 

observed only on the first to four th rib and were not 

notably en countered below the fo urth rib . The fre­

quency õf the companion shadow on each rib is sum­

marized in the table. T he companion s ha dow is 

。bserved on 192 ribs . Forty seven cases(94 %) show­

ed the compa nion shadow on more than one rib. Only 

a single case showed the shadow on a s ingle rib. Two 

cases showed no compa nion shadow on any rib . The 

shadow was most frequently seen on the second rib 

c 

Fig. 1. Companion shadow(a. b ‘ c). 
a. Note its typical shape and location on the first a nd se­
cond rib(small arrow heads). The subclavian artery(large 
arrow heads). with sharp inferior margin. is seen in con­
tinuity with the vertical portion of the artery originating 
from the aortic a rch ‘ 

b. Particularly on the second rib. its visceral margin looks 
like a displaced pleura of pneumothorax 
c. Note its inwardly convex lower margin on the second 
rib mimic king pleural plaque assoc iated with 
asbestosis(white arrow). 1γpical companion shadow (ar­
row head) is seen on the left second rib. mimicking small 
pneumothorax ’ 
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and occasionally symmetrical. 

On PA chest radiographs. the companion shadow 

apeared as a dense area underlying the inferior 

margin ofthe upper rib(Fig. la. b). The sharp visceral 

margin of the sadow formed a smooth arc being 

slightly concave toward the lung field. All visualized 

companion shadows nearly parallelled the inferior 

edge ofthe posterior rib(l92/192). It extended often 

as far as to the point where the rib began to recurve 

toward the midline. This shadow ended and frequent­

ly merged with and appeared never to cross the rib. 

The companion shadow was usually thicker at the 

first rib and was progressively thinner at lower ribs. a 

The thickness ofthe shadow on the first rib common­

ly ranged from 2 to 6mm. while on the second rib 

ranged from 1 to 2mm and at the third and fourth 

rib measured less than lmm. 

ln 173 of 192 companion shadows. the visceral 

margin ofthe companion shadow looked like a sharp 

white line and the outer density was less dense (Fig. 

la. b). Though precise measurement was difficùlt. the 

approximate thickness of the visceral margin of the 

shadow varied from 0.5 to lmm. The internal white 

line of each companion shadow is uniformly thick 

ln six cases. the companion shadow showed an in­

wardly convex lower margin on a single rib(Fig. lc) 

The companion shadow on the second rib 

simulated pneumothorax more closely than those on 

any other ribs due to its apical location and thin­

ness(Fig. 1 b). At the level of the first rib . its broader 

width and outer homogenous soft tissue density 

readily allowed differentiation from 

pneumothorax(Fig. la) . The shadow of the third or 

fourth rib level occurred. for the most part. only in 

the axillary segment of each rib. and thus hardly 

simulate pneumothorax. 

Pneumothorax Cases 

Two cases had the pneumothorax in the right 

hemithorax and the other two in the left. ln all cases. 

companion shadows were similarly well visualized 

against the background of the air-containing pleural 

cavity(Fig . 2) . 

The displaced peura was a single line(Fig. 2a) and 

showed changing appearance on follow-up 

radiographs due to the change of intrapleur떠 air in 

amoung(Fig. 2b). The companion shadows. which 

were seen in the pleural space. were persistent with 

b 

c 
Fig. 2. Cases with pneumothorax(a. b. c) 
a. The displaced pleura (arrow) appears as a sharp line 
and far thinner than the linner margin of the com pamion 
shadow(arrow heads) which is well demonstrated 
against the background ofthe air-containg pleural cavity. 
b. ln same case with fig 2a. the displaced pleura chang­
ed in its appearance 2 days later due to the change of 
intrapleural air 
c. Note the unevenly thick and somewhat nodular 
pleura(arrows) suggestive of apical cap. 
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Table 1. Frequency of Compa nion Shadow on 50 Normal Cases 

Level of rib 1st Rib 2nd Rib 3rd Rib 4th Rib 

Rt Lt. BiI Rt. Lt. Bi l. Rt. Lt. Bi l. Rt. Lt. Bi l. 

No. of cases 28 14 12 44 39 36 25 30 20 5 7 2 

Percent( %) 56 28 24 88 78 72 50 60 10 10 14 4 

Rt. = Righ t. Lt. = Left. Bi l. = Bilateral 

the same shape a nd 10cation in spite of cha nging ap- th e compa nion shadow. If confusion pers ists ye t. 

pearance of dis p1aced pleura in a l1 cases(Fig. 2) . In previously ch ecked roentgenogram or a 1ater a l 

three cases. the dis placed pleura was s harp. smooth . decubitus film obtained with the involved side up and 

and obviously thinner than the outer companion with fu l1 expira tion will be helpfu l. since the compa-

shadow(Fig. 2a ). In a case of pneumothorax. the nion shadow will not cha nge in its appearance 

disp1aced pleura was unevenly thick a nd somewhat The compa nion shadow often shows inward1y con-

nodular , suggesting an a pica1 p1eura1 cap or scar(Fig. vex visceral m a rgin as Fig. lc illustrates. To our 

2c) . knowledege. it has not been reported. In this case ‘ 

it would be reasonab1e to consider the diagnosis of 

DISCUSSION the companion shadow as we l1 as of pleura1 plaque 

although we don ' t have any comparable cases with 

Since the compa ion shadow was first described by asbestosis. Of couse . those in the apex alone would 

Albers-Sc hônberg(5 J, various explanations for the favor the compa nion shadow because pleural plaques 

anatomy of the companion shadow have been sug- are found common1y on the posterolatera l thoracic 

gested ’ p1eura viewed tangentia l1y(6); connec tive wa l1 a nd ra re1y in the a pex(ll) . If that shadow a p-

tissue fascia1 ba nd corresponding to the fascia ofSib- pears in the a pex a10ne in patients be10nging to the 

son(7); partial superimposition of the upper bulk of high risk group of asbestosis , additiona1 oblique views 

the serratus anterior musc1e on the 1ung a pex(8) ; the or the CT scans will be he1pfu1 to demonsσate. ifany. 

heavy subcosta1 musc1es and the connective tissue p1eural p1aques elsewhere . If the shadow persists 

sheath(9. 1O)‘ combinations of the shadows of the sub- several years in fo l1ow-up radiographs , this fingding 

costal and intercosta1 musc1es. the areo1a r tissue of will also favor the companion shadow. We think this 

the endothoracic fascia , and extrap1eural fat( 11 .12). companion shadow is not the pathological apical cap. 

Whatever contributes to the companion shadow. the but a varia tion of companion shadows based on the 

important thing in this study is that the norma1 com- description by J a mison(1 3) and Renner et a \(4) . 

panion shadow may be misinterpre ted as significant Onik e t a 1(14) reported that hydropneumothorax 

patho10gy. could be diagnosed on a supine radiograph by 

We observed that the companion shadow can be recognition of a pleura1 line with increased density 

mistaken for the pneumothorax because the visceral 1ate ral to it in th e p1eura 1 space. For this reason , the 

margin ofthe former appears to be a sharp white line companion s h a dow can b e mistake n for 

mimicking displaced pleura and its outer density hydropneumothorax on a supine anteroposterior 

100ks 1ess dense and. then , mimicking intrap1eural radiograph . a1though it may appear different from a 

air(Fig. 1). PA radiograph . Wh e n familiarity with the 

The compa nion shadow can be readily distinguish- characteristics of th e companion shadow is known . 

ed from pneumothorax because the disp1aced p1eura the diffe rentiation will be rarely in doubt 

appears fa r th inner than p1eura . Even if the p1eura Yoo et a l( 1) demonstrated that the white stripe 

is thickened due to chronic pleurisy or the apica1 cap , a10ng the inner margin of t 
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vex area(lung)( 15). By covering the silhouette of the 1958:80: 193-2 16 

lung apex with a piece of white paper , it can be 4. Renner RR. Markarian B, Pernice NJ. Heitzman ER 

demonstrated that the internal white line ofthe com- The apical cap. Radiology 19 74 ‘ 110:569-573 

panion s hadow is not present any more. 5. Albers-Schônberg. Die Rôntgentechnik. 4th ed 

In con c\usion , we have observed that the internal Hamburg: Gräfe & Sillem ‘ 19 13:534 

margin of the companion shadow may b e seen as 6. Rabin CB. Roentgenology ofthe Chest. Springfield : 

such a sharp white line that the companion s hadow Thomas. 1958 : 15 

may be misinte rpreted as a small pneumothorax. 7. Andrus PM. The interpretation of a pical linear 

AIso the comapanion shadow may show the inward. shadows in roentgenograms ofthe thorax. Amer Rev 

Iy convex lower margin mimicking pleural plaque Tuberc 1932:25:89-98 

associated with asbestos is. The essentia l features by 8. Gilma rtin D. The serratus anterior muscle on chest 

which the norma l companion shadow could be iden. radiographs. Radiology 1979 ‘ 13 1:629-635 

tified as itselfare as follows: (l) the white stripe a long 9 . Knu tsso n F. zur Ke nntnis d er normale n 

the visceral m a rgin ofth e companion s hadow seems Rôntgenologie der Pleura Parietalis. Acta radiol 

to be th ic ker than the normal ple ura(2) s hadow 1932: 13: 638.677 

pre sence a t severa l rib levels or on both hemithoraces 10. Silverman FC. Caffey ‘ s pediatric X.ray diagnosis: An 

suggests the companion s ha dow(3) on serial films. integrated imaging approach. 8th ed. Chicago: Year 

pe r s istence ofthe s hadow with a similar appearance book m edical publishers. 1985:1090-1092 

s u ggests th e companion s ha dow(4) the 、vhite line of 11 . Sargent EN ‘ Jacobson G. Gordonson JS . Pleural pla -

th e companion s hadow disa ppears as th e s ihouette ques: a s ignpost of a sbestos dust inha latio n . Semin 

of the lung apex is covere d . RoentgenoI1 977: 12:287-297 

REFERENCES 

12. Zawadowski W. Uber die Scha ttenbildungen a n der 

Lungen-Weichte ilgrenze . ROEFO 1936:53 :306-32 1 

13. Jamison HW. An a natomic-roentgenogra phic study 

of the pleura J dom es a nd pulmona ry apices: with 

1. 유시준， 정경식， 강홍식， 조명제. 광밀도 계측기를 이용한 spec ia l re ference to apica l subpJeural scars 

Mach band 의 분 석. 대 한 방 사 선 학 회 지 1984 : 20 : Radiology 194 1:36:302-314 

355- 360 14 . Onik G. Goodma n PC. Webb WR. Brasch RC 

2. Gondos B. The roentgen image of the subclavia n Hydropne um othorax d e tection o n supin e 

a rtery in the puJmonary a pex. AJR 196 1:86: rariogra phs . Rad iology 1984: 152:3 1.34 

1058.1062 15. Lane EJ . Proto AV ‘ Philli ps TW. Mach bands a nd 

3. Poker N. Findy N. Steinberg 1. The' subclavia n de nsity perception. RadioJogy 1976: 12 1 :9. 1 7 

a rteries: roentgen study in health and disease. AJR 

- fì 2 -



< 국문 요약 > 

Yo Won Choi . et al Various Appearances of Rib Companion Shadow Mimicking a Pathologic Condition 

병적인 상태로 보일수 있는 다양한 늑골 동반 음영 

국군 청평병원 방사선과， 울산대 학교 의과대 학 진단방사선과학교실*’ 

서울대학교 의과대학 진단방사선과학교실** 

최 요 원 • 유 시 준* . 임 정 기 ** 

저자들은 흉부 단순 방사선 필름의 폐첨부에서 정상적으로 흔히 보이는 늑골 동반 음영 (rib companion shadow)이 석면 

침착증(asbestosi s)으로 인한 늑막 반점 (pleura l plaque)이나 적은 양의 기흉으로 오진될 수 있는 것을 발견하고 그런 병 

적인 상태와 감별될 수 있는 늑골 동반 음영의 특정을 알고자 본 연구를 하였다. 흉부의 단순 후전면 (posteroanterior) 촬 

영상 정상으로 보이는 50명의 환자를 대상으료 각 늑골에서의 동반 음영의 빈도， 모양， 두께등을 분석 하였고， 늑골 동반 

음영과 늑막의 비교를 위해 소량의 기흉이 폐첨부에서 보였던 4명의 환자를 대상으로 흉곽 내부로 밀려 들어간 늑막의 모 

양 두께 등을 분석하였다. 정상인 50명의 흉부 단순 후전면 필름상， 1 927H 의 늑골 동반 음영이 1번부터 4번 늑골에서 관 

찰되었고 이중 173개에서 폐와의 경계가 하얀 선으로 보여 기흉으로 밀려들어간 늑막과 유사했으며， 특히 2번 늑골 동반 

음영은 굉장히 앓고 폐 첨부에 위치하여 소량의 기흉으로 가장 오인되기 쉬웠다. 정상인 6명의 경우에서 첫째 혹은 둘째 

늑골에 늑골 동반 음영이 흉곽 내부로 돌출되어， 석띤 침착증(asbestosi s)으로 생기는 늑막 반점 (pleural plaque)과 유사 

하게 보였다. 정상적인 늑골 동반 음영은 양쪽 혹은 여러 늑골에 복수로 존재하며 (47/50) ， 추적 검사상 변화가 없고 ( 4 / 

4) , 하얀 선으로 보이는 늑골 동반 음영의 안쪽 경계는 기흉으로 밀려난 늑막보다 휠씬 두껍게 보여 (3/4) ， 병적인 상태와 

는 감별이 가능하였다. 
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