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CT-Guided Selective Pneumomediastinography and its Clinical Evaluations

Fumiaki Uchimura and Hisashi Kubota
Department of Radiology, Yamagata Univeristy School of Medicine
(Director: Prof. Koichi Yamaguchi)

Research Code No. : 506.1
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CT diagnosis is playing a central role in the judgment of mediastinal invasion in esophageal and
pulmonary cancers. Estimation of the mediastinal invasion is now based on the indirect findings such
as presence of a fatty layer and angle of contact between the lesion and adjacent organs.

An attempt to delineate directly the relation between the primary lesion and adjacent organs has
been made by adopting new CT-guided selective pneumomediastinography (PMG CT). Twenty three
cases were studied with CT guided paravertebral route. Mediastinal invasion on PGM CT were judged
by a condition of the air distribution to the adjacent organs.

Assessment was made by the use of the findings whether the organs are separated by aeration or
not and of presence or not of the “sulcus formation”.

The accuracy of judging mediastinal invasion has been improved from 41% by conventional CT to
85% by PMG CT based on the diagnostic criteria which adopted “sulcus formation”.

This method is useful clinically as a testing technique supplementing the conventional diagnostic
imaging.
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Fig. 1 Schema of CT guided paravertebral

approach. A needle tip was advanced to the
paravertebral region keeping away from the
dorsal thoracic bone, blood vessels, mediastinal
pleura and pulmonary tissue.
VPL : visceral pleura, PPL : parietal pleura, EF :
endothoracic fascia, Ao: descending aorta, Az:
azygos vein, HAz: hemiazygos vein, ICA&V :
intercostal a. and v., E: esophagus

Table 1 Subjects

Intrathoracic tumors

Number Esophageal ]

Puncture route

eiieeT Lung tumor
L. Paravertebral 20010 16(9) 4(2)
R. Paravertebral 32 32
Total 23(13) 16(9) T7(4)

(). operated case number
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R LADHEILRBEEL & L, “Sulcus for-
mation” 2 H - T d TR 270K O 8 & &,
“Sulcus formation” 2352 REED L L
(Fig. 3).

DEA~DOREIZ 2T
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B3, “Sulcus formation”f L % &HE » &)
E L7z (Fig. 4),
| - FHER~0BEICoWT

A (B) HBIROME OB ETHE L1 (Fig. 5).

Fig. 2 Schema of “Sulcus formation” on PMG CT (3) FHifloBEOEEICHT

(A) The state forming a sulcus with an acute
angle to the organ by aeration was expressed as

FMERF O WIRAREE B X ORI EZENEEE %

“sulcus formation” (arrow and arrow head). (B) BELTRBEOBEYX S Lic, FMEICREE
The state of obtuse angle was defined as the FELTYH, FEENCEESEI E GBS,
finding supporting presence of invasion by judg- B LK 4 Ui

ing the state as sulcus formation in absence.

(4) EHER X OEARICELT

(A) (B)
Fig. 3 Diagnosis of the aortic invasion according to PMG CT
Cases of esophageal cancer ; (A) No invasion was judged when sulcus formation
was present (arrow head) and aeration was observed in more than 270° centering
on the aorta. No invasion was proved by surgery. (B) Invasion was judged when
aeration angle was less than 270° centering on the aorta even when sulcus forma-
tion was present or not. Invasion was confirmed by surgery.

PR 4 4E10A25H (61)
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Fig. 4 Diagnosis of the pericardial invasion according to PMG CT
Cases of esophageal cancer ; (A) No invasion was judged when definite sulcus formation was

present (arrow head). (B) Invasion was judged as positive when sulcus formation was absent.
Both diagnoses were concordant with surgical findings.

(A) (B)
Fig. 5 Diagnoses of the azygos vein invasion according to conventional CT and PMG CT
Case of esophageal cancer ; (A) It was difficult to discern the azygos vein itself. Invasion to
the azygos vein was judged present when the vein was not delineated or unclear in conven-
tional CT. (B) No invasion was judged when the azygos vein was depicted in PMG CT
(arrow). This case was proved to be free from azygos vein invasion by surgery.

(62) - HAERSIE #5258
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Table 2 Comparison between conventional CT and PMG CT* in assessing the

invasion to the aorta

a) Qverall cases

conventional CT

PMG CT conventignal CT with

. ] findings findings PMG CT findings
Operative findings Invasion Invasion Invasion
(+) )] -+ (=) (+2 (=)
Invasion(+) n= 1 1 0 1 0 1 0
Invasion(—) n=11 6 5 3 8 2 9
b) Esophageal cancer
conventional CT PMG CT conventional CT with
. ) findings findings PMG CT findings
Operative findings Invasion Invasion Invasion
+ (=) + (=) + (-
Invasion(4+) n=1 1 0 1 0 1 0
Invasion(—) n= 8 4 4 1 7 0 3

*PMG CT : CT with pneumomediastinography

Table 3 Comparison between conventional CT and PMG CT in assessing the

invasion to the pericardium

a) Overall cases

conventional CT PMG CT conventional CT with
. . findings findings PMG CT findings
Operative findings Invasion Invasion Invasion
(+) (] (+) (=3 (+) -2
Invasion(+) n= 3 3 0 3 0 3 0
Invasion(—) n= 9 5 4 4 5 4 5
b) Esophageal cancer
conventional CT PMG CT conventional CT with
. . findings findings PMG CT findings
Operative findings Invasion Invasion Invasion
+) (=) (+) (= (+) (-
Invasion(+) n= 2 2 0 2 0 2 0
Invasion(—) n= 7 5 2 4 3 4 K

EHEREZEIORNT X RBEE R UEME
BER OB THRE Lz, BARREROSRH
MeXaL, PHEAREELRD:,

# R

1. HtPRRMOBEEECRIL T

O X#ikEHE (Table 2)

BE CT T, FMHcREOED - TEFT D,
MEBAEE2ECIFAD 5 B 661 (55%) I
false positive 23% b iz, @ CT St CT
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ERC44E10825H
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Tefilhi4 <, false positive #5 2 {4 (18%.) & 4>
Lic, Zo26l& bEOECATH -1, BHE
CT, %4k CT & bz false negative (3R & i
Mot FEEED AR TOMKRE T2, accuracy (X
W CT D56% 70 H5T#MR CT 2T a0 LIt X
D 100% iz - Lz,

@ L¥ERHE (Table 3)
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Table 4 Comparison between conventional CT and PMG CT in assessing the

invasion to the azygos vein

a) Overall cases

conventional CT PMG CT conventional CT with
) . findings findings PMG CT findings
Operative findings Invasion Invasion Invasion
+) =) (+> -) (+) (=
Invasion(+) n= 0 ( 0 0 0 0 0
Invasion(—) n=13 & 5 0 13 0 13
b) Esophageal cancer
conventional CT PMG CT conventional CT with
) ) findings findings PMG CT findings
Operative findings Invasion Invasion Invasion
(+) (=) (k) o) (+) (=)
Invasion(+) n= 0 0 0 0 0 0 0
Invasion(—) n= 9 7 2 0 9 0 9

Table 5 Diagnostic ability of various modalities

a) Overall cases

— ’ Conventional
Conventional - pyG cT " CT with
PMG CT
Sensitivity 100% 100% 100%
Specificity 42% 76% 79%
False positive 58% 24% 21%
False negative 0% 0% 0%
Accuracy 49% 81% 83%
b) Esophageal cancer
S Conventional
Conventional ' pyG cT 7 CT with
PMG CT
Sensitivity 100% 100% 100%
Specificity 34% 77% 81%
False positive 67% 23% 19%
False negative 0% 0% 0%
Accuracy 41% 82% 85%

CT & %1z false negative (382 - 7o, REERE
BHTORHN TS CoERE(EBDIRI -
fo, SHERR CT ®BINT 5 Z L X 5 BHiEEDH
LR bhicd s,

@ #H#icEE (Table 4)

BE CT Ti-EEABEOIERE A I Ak
BRI ) T, BBAEELE& T
BHEOEA 121370 5 b 8 # (62%) i< false
positive 2R b, K#MERR CT TR&BIRA B
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BHE CT, S%#thH CT & %Iz false negative (3.4
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9 55 A A& 5 4 4 T specificity (%, B% CT, &
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42%, 76%, 79% & ZE{LL, ZhicfEus accuracy
1349%, 81%, 83% xR LEZBMEEDHE LR SHh
fo, BEEFOROBE T accuracy 1141%,
82%, 85% & REkTsIA L&A L7,

2. &ftiE (Table 6) « iEFAE (Table 7)

236196 T4 < B EMEF X RD b -7z,
B RE, KTRESEREHHETSH Y, W
78, S, BEEAEAZLIGATORRL, &
BhatiELRDIRh o7,
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Table 6 complications

() giscomfort back pain SpeitaneouS preumothorax ~ ghidural
L. Paravertebral n=20 17 1 0 1 1 0
R. Paravertebral n= 3 2 0 1 0 0 1
Total n==23 19 1 1 1 1 1
Table 7 Injected air volume H0ip B Lai-x, RS RRIRER TP AT & i
Air volume TLTwA, EfFIC McLoud @ikt fRERE o HE
meprace) BEL CT % MRI Z¥H X AR S D, Fricis
L. Paravertebral 188m1(30~400ml) = P— S0 " ~
R. Paravertebral 90mI1(30~200ml) BHEER ﬁﬁﬁjﬂ}z\??)ﬁ[%ﬁ ?é;gffb %,_(l: iJjI_S "
v IR VB, ZOL D KiEREEO BB R IR ER
BT, #ULEREOBRCERTH I & D
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REEOLWICHIRE T b OBIEERE KL
BREEY, BXEIEAE D% H\ 1o SRR
LE IR T V52, TEEAL,000m] 2z 7
b, BEEEET 2 HECREN D Ievw, &
EVXFEELCEHE TR, #REBCNTI2HY
BRE L, RXEOERXERLCT #1 FF
OEIRNW BT KEERIEOMEIR S it i,
BEHER © B 312197248 Nordenstrém 7%
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ROEHE O SR i E o SRR E o F &
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BINTWENRBFECREN DT, BAECT
HRBEBEOMA TR IR CBREEIC LT
5. LinL CT CHEFRBEXHEL L S 355
&, RE L RO - oA, RAEZTW, B8
W5RE D fEF i X 5 MENFHEICK S & = A5\%
w,
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o354, accuracy 2% CT ©41%, St CT
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