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The Limitation of Plain Chest Radiography and the Role of
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Several plain chest radiographic findings suggestive of mediastinal hematoma were evaluated as
compared with the findings of computed tomography (CT) and angiography, and the limitation of the
plain chest film in diagnosis of the mediastinal hematoma was discussed. CT findings of mediastinal
hematoma were also analysed and the role of CT in diagnosis of major arterial rupture was discussed.

Eighty patients who had plain chest findings of mediastinal hematoma were categorised into three
groups on the basis of CT and angiographic findings. In the first group of 14 patients with major
arterial ruptures, 10 were traumatic aortic ruptures (TAR) and 4 were branch vessels ruptures. In the
second group of 36 patients with mediastinal hematoma, major arterial rupture was ruled out by
angiography. The third group of 30 patients had no mediastinal hematoma on CT.

Increase of chest-mediastinal ratio was high in the sensitivity and low in the specificity for
diagnosis of both mediastinal hematoma and TAR. Widening of vascular pedicle width with left sided
predominance was relatively specific for diagnosis of TAR. The findings other than mediastinal
widening were not so reliable because of high rate of interobserver disagreement. The sensitivity of
abnormal aortic contour was 100% for diagnosis of TAR, but this finding was positive in 27% of the
patients without mediastinal hematoma. There was no useful findings indicating the rupture of right
bronchiocephalic artery.

In the first group, CT was done in 12 and all had periarterial hematoma around the sites of the
tears. In the remainder of 2 patients, TAR was diagnosed by angiography without CT. CT of 8 patients
with TAR showed periaortic hematomas around the posterior portion of aortic arch in all. Three of
them demonstrated definite pseudo-aneurysms and they underwent surgery immediately after CT.

CT of 12 patients in the second group showed localized hamatomas in retrosternal space in 6 and
paravertebral space in 6 with sternal and vertebral fractures respectively, and they had no periarterial
hematoma. All patients in the third group followed the uneventful clinical course and follow-up chest
radiographs after 6 months to 8 years showed no mediastinal abnermalities.
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As a conclusion, CT is useful for ruling out major arterial rupture and can reduce the number of
negative aortography. In addition, the location of mediastinal hematoma on CT is useful for diagnosis
of causes of mediastinal hematoma. In selected cases, angiography can be cxcluded.
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b c
Fig. 1 a) Plain supine chest shows abnormal aortic contour but superior mecias-
tinum is not widened. b) CT shows left superior mediastinal hematoma and
periaortic hematoma displacing the esophagus (black arrow) to the right. c)
Aortogram discloses pseudoaneurysm of aortic isthmus.
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Fig. 2

a) Table increment dynamic CT demonstrates a
linear low density in opacified aorta and its poste-
rior portion is buldged. Periaortic hematoma is

definite.
| Il o> \illill‘
- ' E

!L‘.EE- s
b) Drip infusion contrast CT can not demonstrate

definite abnormality except for periaortic
hematoma.
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Fig. 3 a) Plain chest shows widening of right paratracheal stripe but chest-
mediastinal ratio is not increased. b) Contrast CT demonstrates right superior,
mediastinal hematoma around the right brachiocephalic artery (black arrow).
¢) Angiogram demonstrates pseudo-aneurysm of right brachiocephalic artery
(white arrows).
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Fig. 4
a) Plain chest shows superior mediastinal widening
and abnormal aortic contour.

BIRS OEQTE L LT EABIR, ARESIRE
B (Right Superior Mediastinum, LI F RSM &
3 (Fig. 3), OWaB# 1 o iR ©_LT A BIR
LEER T\ 5 3 o (Anterior Mediastinum, LLF
AM tBE3) (Fig. 4, OBMERB ko FE
(Para Vertebral, LIF PV &B§3) D 5 oic 488
L, RIBME L OBIREHE L7z, PAA & PV D
SRR REOBLER L, AR
LT3k PAA I, ERIHIEMLT W54
PV g8 LI,
3. # B

3-1 HPRIBILART R © Table 1 CR3 =& <
R FBEE0. 3LA ko> BT B v oK 1 45 48 £ 2 51 1 B
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b) CT demonstrates sternal fracture and localized
anterior mediastinal hematoma apart from ascend-
ing aorta with abundant mediastinal fat (white
arrow heads). Major arterial rupture can be exclud-
ed by subsequent angiography.

DFF Ri% TAR & ES4E TBIIRBEZ <1009 1[5
BET, TAR E4E TEIIRIEZLLL S 0 HERE 11 &
D56%, HERRMLIE D 75\ D 43% o B ik 3 iz H
HEBCEEL oo, OB RIRLVPWRPVW
IOREBHREMZ S & 20K RMENFH F

Table 1 Chest mediastinal ratio and vascular pedicle width on plain chest

CT findings and No. of MW/C%E(J 3 LV Pw+1g%1°w @+ (LVP%?>RVPW)
ruptured arteries cases w203
Mediastinal hematoma (+) 50 94% 64% 50%
Aortic isthmus 10 100 100 90
Left subclvian artery 2 100 100 100
Right brachiocephalic artery 2 100 0 [\
No major arterial rupture 36 92 56 kYl
Mediastinal hematoma (—) 30 63 43 20

MW : Mediastinal Width CW : Chest Width LVPW : Left Vascular Pedicle Width RVPW : Right Vascular

Pedicle Width
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Table ¢ Plain chest findings(excluding superior mediastinal widening) suggestive of mediastinal
hematoma with aortic rupture

Plain chest: findings

CT findings and No. of
ruptured arteries cases @ @ 6] @ ® ® @ @
DLMB RTS AAC WLPS WRPT VAV LAC FSR
Mediastinal hematoma (+) 50 24% 24% 66% 50% 68% 60% 68% 36%
Aortic isthmus 10 80 50 100 70 70 30 70 0
Lt. subclavian art. 2 0 50 100 50 0 50 100 100
Rt. brachiocephalic art. 2 0 0 0 0 100 50 50 50
No major arterial injuries 36 11 17 58 47 69 69 67 42
Mediastinal hematoma (—) 30 3 10 27 27 24 13 33 13

art: Artery DLMB: Depressed Left Main Bronchus RTS: Rightward Tracheal Shift AAC: Abnormal Aortic
Contour WLPS: Widening of the Left Para-Spinal line WRPT : Widening of the Right Para-Tracheal Stripe

VAV : Vanishing Azygos Vein LAC: Left Apical Cap

L, TAR ®E$#HE TEIRBEZ AN O MR ILE T
V%37%, MERRITAE D i\~ TI1220% & B ik R AN,

FSR : Fractures of Superior Ribs(1-3)

Table 3 Kappa Correlation of Interobserver
Variability for Signs of Aortic Rupture

ALt Signs Range Mean
3-2 ﬁﬁﬁ#ﬁ?ﬁ;‘:m%wﬁéﬂﬁﬁﬁﬁ B Table 2 Depressed left main bronchus —0.34—0.12 -0.22
WCRT & < HERRIMIE O 72\ Filic 3 |~ CHERR I fE Right tracheal shift 0.15—0.25  0.20
) iy ) . i Abnormal aortic contour 0.11—0.35  0.23
BB HRMBEFTRVBETHoTcb DL 3 Widened left para-spinal line 0.14—0.41 0.28
~27%W i b hic, Fric TAR #1T100% 1B w;f!fi'é?i right para-tracheal 0.21—0.59  0.40
ETe B AAC I B27% D BEM BB D b i, Vanishing azygos vein 0.27—0.39  0.33
DLMB i TAR =3 L80% IS # ¢ M & B {E o Left apical cap 0.71—0.78  0.75
Fractures of superior ribs(1-3) 0.45—0.85  0.65

Ten R I E T LR11%, MR IME o i il
3% ALz L £ E D TAR X L TH
EMEAE D o, AAC, DLMB L4 o Ff B iR
MEFNCE < FBDH R BH, KINEREZNT5
BRMIEL 5T, i VAV R AKMEBE LD
b oA X 2 #ERMECHAEICED LI
fo. KBREBEZEH LT VWEEbLRAT V3
LAC ® FSR 12 TAR RN ClEls o, H
IEEEBIIRIEE O 2 FITix, WRPT LIStoFf Ro
Pt FRIE A o 7,

3-3 EEMRERROEE MO : Table 3
o & < AR I FE 2 B 5 K iE BMRERT Ro
—HRIFE L UEL, HEFLKEIET TR
—EH—B L DB ERERLE, BbEV—K
%~ L7z WRPT €% 3F#50.47¢ LAC® FSR i
gL BRI s & F 57,

3-4 CT = & AR MED M 122 v T @ Bl
B CHfthR M iE 23 EE Ao 41 72 804h 304 (37.5%)
% CT e CHtbRIMIE % #2D fe b - Fo, 30405 2 41
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BHE® 6 6 (12%), HfEEH O 961 (19%) T*
OD214 (44%) (ZFEEHER B Thhs - T,
3-5 #BEME & CT LoMBMENFE & D
& : Table 4 IoR$ 2 & < KEIRBETHZ D 8 41
340 PAA lE% 32, 5B 5#<TLSM I
MfE AL » Tuwiz (Fig. 1), &7, GREBR
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Table 4 The relationship between injured arteries and locations of mediastinal
hematoma on CT

No. of

Injured arteries e PAA LSM RSM AM PV
Aortic isthmus 8 8(1000 5 (63 1(13 2 (25 1 (3
Left subclavian art. 2 0 2 (100 o0 1 G0 0
Right brachiocephalic art. 2 0 0 202000 1 (500 0
None 36 3C 8  7( 19 13( 36) 8*2(23) 9*3(25)

No. of cases(%)

PAA; Para Aortic Arch LSM; Left Superior Mediastinum RSM; Right Superior
Mediastinum AM ; Anterior Mediastinum PV ; Para Vertebral

*'"Vertebral or costal fractures in 4 cases.

*2Sternal fractures or sternoclavicular dislocations in 6 cases.

**Vertebral fractures in 6 cases

7o, RIMEREHEE L ic 3640 o Mg D fF7E S
L R h oo h, PV O 6HRT AM @
6 GlLIMEL BT AR LT, i AM
D 6 PloMmEKINEDET EBRTEEL T
7= (Fig. 4).
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