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Clinical Study for Findings of Pneumothoraces on the Plain Chest Film
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Two hundred and fifty cases of pneumothoraces in intensive care unit in the last seven and half
years were reviewed. In intensive care unit, plain chest films are likely to be obtained on supine
position that make difficult to diagnose pneumothorax, because of unusual distribution of air in the
pleural cavity. In our institution, they were obtained in supine position in 75%.

In our series of 207 supine chest cases, anteromedial and subpulmonic recesses were involved in
11.6% and 25.6% respectively. Twenty five cases (12%) showed unusual location of air. Several
radiographic signs have been previously described to recognize this condition. Basilar hyperlucency
was most reliable sign (100%) of detecting subpulmonary pneumothorax. Double diaphragm sign (60%)
and distinct cardiac apex (46.6%) were also reliable signs. Almost all cases of unusual pneumothoraces
were recognized on supine radiographs. However, CT was useful to detect unusual pneumothorax in
patient with pneumomediastinum or pulmonary contusion. Unusual pneumothoraces were seen only
in traumatized patients. The importance of careful observation of plain chest films to detecte unusual
pneumothorax in patients with blunt chest trauma was stressed.
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Table 1 Sex and Age Distribution
(n =250)
S E X A G E
Male Female 0—10 11—20 21—30 31--40 41—50 51—60 61—70 71—80 81—90 91—100
o % 2% 3 28 3% 2a 15 8 7 6 2 1
{atorogenic 24 16 2 3 3 2 3 7 13 4 3 0
ppontancous g5 g9 0 2 23 12 6 8 5 5 4 0
dvers 1 3 0 0 0 2 0 1 1 0 0 0
total 185 65 & 48 61 37 24 24 26 15 9 1
RSV R LB WT2Ehi- S0 fEf % Table 2 Causes of Pneumothorax
S L, PEAALIZ 3813 % BIIEREAN D22 &0 543 D (1 =250)
L FoRERIZOWT, HETF0MRAXEB-O Causes Number of cases (%)
THET 5. Traumatic
Head 1(0.4%
- i -
HRE & UTE Chest 120 (48.0%)
WEHAHE LY 2 — BT, 19807 A 1 Iatrogenic
B X bHI1987£E12A31H £ Tic, ARRES LA gHme 3%“@%
s _ y ) . N arotrauma 4 (1.6%
Berfic Sl & U S 25061 xS & L, aikh Spontaneous 85 (34.0%)
frh % LLgiT o Bg il B4l 5 E % retrospective i Others
B LTc, Flfds X OB Table 1 IR Cerebrovascular 3 (1.2%)
T FEBIT0FENBITHE CT, £0FEHIR39.1 Tuberculosis 1 ¢ 0.4%

BMTHoTz,

P, 5185, LH65AT, Btk o
WitsThoTe, T, IMHEHESKS L UHAS
R FE, B EANCSE <, £hZhl214)
95 (78.5%), 85#165%1 (76.5%) TH -7z,
SH o RAEFRE DAL Table 2 1R T2 & <
T, ERAME 1 6, BaFBAHE 12060, Ok » 7 —
7 iR ARRICFESE Lz b 0366, barotrauma 4
B, ¥RtSMa8sHl, Foftld PITh -7, i,
BB X B b DL, 2HID8%TH - 1,
EHEMESRO 3 A EMEEMRAHL, 7 /T
s, 35X OBEEFATHY, AbkFicKli ot
FELINZOREDOWTIEARETDH - cicdFl
CABL, BREOZEKOSMICOWTIE, 9
EHEMEE RSB\ CRBEREDZRRDRD b
N BEALE 4 2O recess
anteromedial recess, subpulmonic recess, ¥ X
U posteromedial recess) 24 TR L, —{l

(apicolateral recess,

(56)

Total 250 (100%)

fisSELIC BB L T2 b ok, Tl (total
collapse) & LTHHEL T,

SEZBIL TS E TORMEXEEL LTT-
fz. Anteromedial recess I3, {[LIE#DE: O R E
5548 (medial stripe sign), subpulmonic recess
1, BEREAE O R ERE (basilar hyperlu-
cency), HFREO —E#H I (double diaphra-
gm sign), HFREED T HEAL (depression of dia-
phragm), deep sulcus sign, distinct cardiac
apex, apical pericardial fat tags, inferior edge
of collapsed lung, ¥ X OF posteromedial recess
i%, paravertebral line @ yT 5 IC SR H B &N F
DHNDLBERBHE Lz, chboSoiiy
HisfEM 2 25 L (Fig. 1),

¥ 7z, subpulmonic recess IZ 59 AFE D btz

AABEREE #4858 M5
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Fig. 1 Four recesses of pleural cavity
A. L: Apicolateral recess, P. M: Posteromedial
recess, A. M : Anteromedial recess, S. P: Subpul-
monic recess

16flic T, LR 7TITROMBRAEICoWTH
¥ Lz, 250609, 2541 CT 23fThh Tk b,
MMM ERF AL CTITRON I T o7, B
WMEE EoRRESHE, Sl~OHERORA R
L ORI D T HA~DRLOBE - OREM &
L, HEiEREOHREIEOEKIER &ML,
% =%

1) JmEROBHAL

MaES B E R R DALY, SIMZ X RAIE L
TWw5h, BEOREVLERTHSZ LAEW
DIPEML TR B D 5E 3% 05 7= (Table 3),
SR, ERESBOEFATITATh
12161511141 (91.7%), 4013961 (97.5%) #%
{MEMZ I TR EhT iz, 201C 3250414188
Bl (75.2%) PMPEARLIZ T Eh Tz, Lo
LEREIBIBEMDS &<, WEMITEEIh
oDk, 8543441 (40.0%) TH -7,

2) MERAOESRODH

Mg E L7250 5 bl Kla % 2 & i

ABFI634E11 4250

(57)

Table 3 Relationship between Causes of
Pneumothorax and Patient’ position of
the plain chest film

(n =250)
Positions
Cause
supine semi-erect erect
Traumatic 111 cases 1 cases 9 cases
Iatorogenic 39 0 1
Spontaneous 34 1 50
Others 4 0 0
Total 188 2 60

Table 4 Distribution of Air in the Pleural Space

(n =366

Location Erect (%) Supine (%)
Anteromedial 5 lesions ( 6.9%) 34 lesions(11.6%)
Subpulmonic 5 (6.9%) 75 (25.6%)
Posteromedial 1 (1.4%) 1 ( 1.4%)
Apicolateral 40 (54.8%) 142 (48.5%)
Total collapse 22 (30.1%) 38 (13.0%)

Total 73 293

bODBBD -, BROBD L NIHEH
(recess) (X366 HFTTH H, D recess DU
Table 4 IZ7R L7z, AL TR D N7 TIHE L,
apicolateral recess iZ 40 5 Z# (54.83%), total
collapsel 3225525 (30.1%) T & - 7=. anteromedial
recess, subpulmonic recess, # X U postero-
medial recessiZ iz hEh 5 IHE6.9%), 5HRE
(6.9%), BIVU1IREA4%)BBDLRI, L
L, PEARE T a5 72293725 T, anterome-
dial recess i 34 % % (11.6%), subpulmonic
recessiC 75 % (25.6%), posteromedial recess
W ARE (1.4%) B bhiz, ¥i-apicolateral
recess (X 1425F & (48.5%), total collapse 338
WA (13.0%) RDbhic,

T2 50534 %, apicolateral recess % & A
FEEH OIALAE (usual location) & apicolateral
recess & & # 7 W BR T A7 BE (unusual  loca-
tion) & D 2 D HE LTz, Toks, WAL b
FEFNLR = B2, BB2T0%1E L7z, Table
5%, ALk X OEEALIC TR I 63D
THMULIKERTH B, 63610 5 LBk IALBF
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Table 5 Distribution of Pneumothorax in erect

or semierect position

(n=63)

Location

Number of cases (%)

Unusual location 1(1.6%)
Posteromedial 1

Usual location 62 (98.4%)
Total collapse 22
Apicolateral 40
Total 63

Table 6 Distribution of Pneumothorax in supine

position
(n=207)
Location Number of cases (%)
Unusual location 25 (12.1%)
Anteromedial 7
Subpulmonic 11
Posteromedial 3
Anteromedial 4
& Subpulmonic
Usual location 182 (87.9%)
Total collapse 38
Apicolateral 144
Total 207

1% 11 (1.6%) T posteromedial recess Iz Z iz
EIABD LI, BY D620 (98.4%) 1%, &
HOHUEFETH - 1o,

Table 6 ik, (PRI THRE S I 207Hl D ZEE
DHMTCHSH, Z0 5 LERKLMAEIL anter-
omedial recess 7 #l (3.4%), subpulmonic
recess11ff] (5.3%), posteromedial recess 3
(1.4%), anteromedial & subpulmonic recess 4
Bl (1.9%) THH&EEH256 (12.1%) THh- .

DIEofERE b, A &ML 351 5 Mo
DZEFOHANTILEA S EOH B = & I X
hic,

3) BHRLEBAE - SEMORERRE E NEFR

Zh bR BIFOKBOFER ST H
FrLTH%E Table 7R3 2 &< T, &40
WABHTH Y, WORROEFLR G-
e

4) subpulmonic recess DK+ (T 5 fEpEs

(58)

Table 7 Causes of Unusual location of
Pneumothorax (n=25)

Causes
Location -
Trauma (%) Others
Anteromedial Tcases(28.0%)  Ocase
Subpulmonic 11 (44.0%) 0
Posterornedial 3 12.0%) 0
Anteromedial o
& Subpulmonic 4 (16.0%) 0
Total 25 0

Table 8 Findings of Subpulmonary
Pneumothorax (n=15)

Findings Number

of cases (%)

Basilar hyperlucency 15 (100.0%)
Double diaphragm sign 9 (60.0%)
Distinct cardiac apex 7 (46.6%)
Apical pericardial 20/
fat tag 2 (13.3%)
Depression of diaphragm 0 C 0.0%)
Inferior edge of \
collpsed lung 0 C 0.0%)
Deep sulcus sign 0 C 0.0%)

WMEHEMRR

Wi Bk 72 2 B o Fh T subpulmonic recess 45,
g% RS IFEFNL15FI 2 - 7= (Table 8). —h b
DFEFICE T, WEETHRE IhTW5RER
RoHBMEIC>T4H#H7 Lz, Basilar hyper-
lucency iR bht, O Ri3#ists
b, oRT Rl L CHERTH - 7 (p<0.01),
%7z, double diaphragm sign (% 9 1 (60.0%),
distinct cardiac apex % 7 (46.6%) 3855
e, Zh b oOFr R % basilar hyperlucency
ERBRICERTH D EMTER S hic(p<0.01),
apical pericardial fat tags i 2 i (13.3%) o
A bintz, LiL, depression of diaphragm,
inferior edge of collapsed lung 3 X U deep
sulcus sign X388 Tads - 7,

5) MEEMTEL Y CT & D&

250f CT 233 Z 7o iz 12251 (10%) <
Y, 20RIEMEOERATH -, CT T, £
PlicKBgnia & d i, 250155485k o i
fiBEOEMCH b, MEEIIEE T, prospec-

BARERSE H48% #H115
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Fig. 2 33 years old male with left pneumothorax.
The supine film shows marked depression of
diaphragm and mediastinal shift, compatible
with tension pneurnothorax., However, the
patient had clinical symptoms of minimal
degree.

tive 2 HRETH -7 DN 3FIH - fodd
CTTRIALORHLEZTH -,

6) FRMTE

BitEH | RRES A E U REAIR25061+
2761 (10.8%) Tho7. BEHSHIZ—BIT,
ERREREPET AL EhTW5, Lrl, 2741
oh 5 FIREERER A BETH Y, BMEHEMR L
EBEREER AT L b —F L e -7 (Fig. 2).

z =

KB, BASHK, SAEHSH, EEREESK,
GRS H, ATSMs X O A EMAeES R L
WA IR TW A0, 5H4E, ZZREROEIM
WERE ALY 2 -k 5B SO EE b
BT w5, ABHSKBOEMTIE, £FRHt
BOHRE DB EBLBENS o, K HEH
BEEMPEMI TR LN ABEHEL, T, ER
MM DFEFNC I\ TH Z DT E A EDFEFIHP
BMZiz TR Sh T3,

ol FosmEBETERDLRS
apicolateral recess LIHZiB b b 2 EB D
REshodv, HesEsicr, ETIERR
WRrEES edic SRk s h, BESSKC

63114250

(59)

Fig. 3a 37 years old female with left antero-
medial and subpulmonic pneumothorax on
supine film. Medial stripe sign is noted along with
left cardiac border (white arrow head). Basilar
hyperlucency is also identified (black arrow
head).

Fig. 3b C7T scan reveals anteromedial pneumoth-
orax clearly (arrow head).

ETLAMEHRERAL YO LETTAE L
NanH, BB ERE RS F MR SLE LT
DREFID &<, BEEREGHERXFIERE inuvie
HIEBRHMrRER LN v —oFa—F2@EATA

ZEMEECH S, Tosino HOHE
sive care units IZ &\ T, WZRFII1T309% DO FEH

RS, 05 HLYEEHIREETINTHETL

149 %, inten-



Fig. 4a 28 years old male with anteromedial

pneumothorax and severe pulmonary contusion.
Medial stripe sign is faintly seen (arrows heads).
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Fig. 4b CT shows anteromedial pneumothorax
and pulmonary contusion clearly.

TWeZ EER|MELTRY, SloRXROE
EEREEL 5,

SEIR 4 13, 250FEFlIC OV THREE B ot
B, THhALEEBIESWTHI LY, Ife
MEAGZ I X % BaERE D ZE KD AR I I8 & ha e
BbHBHT ExR LI, FITEME © o Kl o ze
S, anteromedial recess, subpulmonic recess
KESBDBH, ThEh, 11.6%, 25.6%TH -
. SETORBFEOPTREEFALKRN LcHE
A7 <, B BR b ik, Tosino HO#HLED
HRTH=1edy, Fx OHERKE, anteromedial
recess, subpulmonic recess 124 ¢ B bh T
h, Th*h, 38%, 26%Th-1-,

(60)
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Fig. 5a 17 years old male with left subpulmonic
pneumothorax. The patient presented with
abdominal and chest blunt trauma. CT of the
upper abdomen with wide window technique
revealed obvious subpulmonic pneumothorax,
which was diagnosed before the plain film inter-
pretation.

Fig. 5b Supine plain film shows typical basilar
hyperlucency (black arrows).

ENGL TR, BEBRABMBFEOSKIRLTEh
TR, SEOBETTCRI2% DOFEFNCIED &R
TkDH, ERRCHRESLETH S,

ATEARZIZ 33 1 5 alfEhi o 225, 0D 4347 D 4 Bt i
DT I31966%, Kurlandar 521 X b subpul-
monary pneumothorax 7334 X hi- 0 H3g )T
H %, 1971412k MacEvan 53z & b, /NEGIhc

BARERSEE #48% H11H
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Fig. 6a 37 years old male with right subpulmonic
pneumothorax on plain chest film. Abnormal air
shadow is noted below diaphragm, which is typi-
cal double diaphragm sign (arrow head).

Fig. 6b Upright film at 2 hours later shows right
pneumothorax in apico lateral recess (arrows).

#\Tid anteromedial pneumothorax 3
THHEHE IR, & B Moskowitz H9%
Swischuk 5212 X b anteromedial pneumothor-
ax [T 50L& 0 £H %5 1T medial stripe
sign (Fig. 3a,b) ¢iTh, BEELARES LR
TWBDY, SfERR= Mach effect & #5132 0NE
BdH5H, SEOKHN TS, Sty &t

AEFI634E11 1250

(61)
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Fig. 7 40 years old male with left subpulmonic
pneumothorax with severe lung contusion. Dis-
tinct cardiac apex is seen (arrow heads).

LTV BEFITR, SloRrEgE S &1
b (Fig. 4a), o X 5 efEflcix, CT »"ERHT
& - 7= (Fig. 4b), Subpulmonary pneumothorax
22T, Rhea B9 Ziter L2 8l EE L
T D, basilar hyperlucency (Fig. 5b), double
diaphragm sign (Fig. 6a), # X 0 distinct car-
diac apex (Fig. 7) BFxoRFEHNFTRTH S,

Subpulmonary pneurnothorax (EFIEED 7 BT & 4%
MEIhTVW20%, Zhboff o HRMHEE IS
WTHHT L 7ckE R (Table 8)25, basilar hyper-
lucency DHEHFIX100% T, HHBEETE HHR
THoHEEZ DRI, NS, hoprRic
HFEhTvnie (p<0.01), #7#: double dia-
phragm sign ¥ X O¥distinct cardiac apex & #8
EoBWETRTHY, ZhEh60%, 46.6% TH -
7o, ZhS@OFTRS, basilar hyperlucency L4+
DOFf R L TERELARD bhl (p<0.0D),

ZhbOfERIT Ziter LOWEY LFEBTH B, L
AL, apical pericardial fat tags i, FAMIZIE
distinct cardiac apex &R UFFETH b, LT
A LI RERR ARG o B A% EFICERD B h
HDT, BRkALB-TEHEWS D ELEbhi, &
iz, deep sulcus sign, depression of diaphragm
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Fig. 8a 25 years old male with left posteromedial prieumothorax. Localized
abnormal air shadow is identified adjacent to the descending aorta on the plain
film (arrow heads). It was interpreted as the air in the pulmonary ligament.

Fig. 8b Follow up film at 7 days later shows opacity of the previous air space
which probably indicate hematoma,

Fig. 8¢ CT shows the hematoma is not in pulmonary ligament.

¥ X Uinferior edge of collapsed lung OFF R %
£ LfEMITIL, 4 apicolateral recess 12 i) z=
K@D bR, KEOEKMELET HFFICTED
NHFR LB,

Ll Ewz X b subpulmonic recess @ 4> & o &g
DFE R, basilar hyperlucency, double dia-

(62)

HLTW5A, SEOKEFRTI,
cess DF M 4 FlH - o b,

phragm sign, distinct cardiac apex % X OF api-
cal pericardial fat tags WEHERFTRTH 5,

Posteromedial recess @5z 2\ 12 Lams
By, TECESH D HESCEDERS LR
posteromedial re-

TECES IO

BABEREEE H48E FS
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bhiflidichote, FlbBEEoB b s
NBRBLICZESE, LaidiEER o< H
(pneumatocele) & vl T 7o, R OS ©
REEN LB RSB~ HHT 5, Friedman'™®%
Godwin 6N X 5 CT Exflb Lic#stoit, it
FEMEETELN T WMEEA O ZKI,
posteromedial recess ADZEK 2, iR
BRTHDERRT5, BxDEFDFOBHY
~¥E L Tw5(Fig. 8a, b, ¢). Interlobar fissure
D MgtE, Tosino B Spizarny H'™Mz L b #
HETRTWB2, SEORNTRA LR - T,
Wk I B 0 25F D KB D R4 KR (Table 7
DT AERTH -1, ZhTFRRTNEC
ELBbhs, b, BRSH ERHESH,
SBIFEETAL AR I TH B = L AL WKH, 5
BUESM BT L EFETH Y, SO
HEIZ L TWBZ B WbDEELLRD, B
EROBE T, FEMEUETIIT LRI
OKHIVME T hT5H, SEOBHTIE, 3
ERDOEFINEENR TR Z D X 5 HiEH
A bhich oz,

Wiz, CT BTl 25fliconwTHEEYT-
fes, CT XK oW 218 5 h 5 7o, ke
ERERCIMRE L OXFINERTH Y, SHoH
HicEhTish, £t BREE
SWPRETH oD 3D - CT T
EEZH S BRI his, Hie, SRHBELERO
fhfstE 2 5 By, BHEEcuSit Rk
She$<, BWEERE SR CT 35T
H5' (Fig. 4a, b),

® =B

D HBEEROBIT I\ T, Hoi 845 2 APEk
fLTHR O D & & 035 < SHEBICLR 121415 1114
(91.7%), EIE S M5 i340603941(97.5%),
SHEGIT 2500118861 (72.5%) TH - 1.

2) KHIDEFNT I\ T, T & PEARLIC 3513
% MlERE D ZE K D 5 AR I B ED D - T,
B EH |, 37f7Ck apicolateral recess iz.22
K[EBDBLENBEAETH 70D, PEAZIC
35\ Tl unusual location % 23 % fE 4 7312%
&b, HIC anteromedial recess, subpulmonic

FBFI634E11H 250

recess 124 { i bz,

3) 4k subpulmonic recess @ gD B M Iz
1%, basilar hyperlucency, double diaphragm
sign, distinct cardiac apex ¥ X DM apical per-
icardial fat tags DFF RNEETH 5,

4) BB EE T I\ T, b0 JREIZ T
subpulmonic recess, anteromedial recess is & ©¢
posteromedial recess I D ZGHIHFED B E =
L35S, EBERVCIREVELETHS,

5) BBk IR O KM T, KAERR Rtk &
5 REGISe, ZWi L HETH LA, CT 3 HFH
TH b,

MEkfbbichicy, WEN, EEMYEBD £ LaBEs
EEEEHE, Bl BEECFROBELYRLES.
7o, %< ORELFEAZREEL oo M BEM Sd
HREvE—F, BHlINEEcy 2 —RESHLH L E
WET,
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