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= Abstract =
Clinical Study of the Patients, in Whom Pulmonary Embolism was
Suspected by Lung Perfusion Scan

Gwi Lae Lee, M.D., Jae Yeol Kim, M.D., Jae Suk Park, M.D., Chul Gyu Yoo, M.D.,
Young Whan Kim, M.D., Young-Soo Shim, M.D., Sung Koo Han, M.D.

Department of Internal Medicine and Lung Research Institute, Seoul National University,
College of Medicine, Seoul, Korea

Pulmonary Embolism can develop in variable conditions, and presents with nonspecific symptoms and signs. If
diagnosis is delayed, it can be resulted in catastrophic results. Therefore, early diagnosis and adequate treat-
ment is crucial in Pulmonary Embolism. Lung Perfusion Scan is useful screening t.est. Negative result can ex-
clude pulmonary embolism. But, perfusion defects don’t always mean pulmonary embolism.

To find the better methods of interpretation of lung perfusion scan and To evaluate the clinical course and
outcomes of the patients, in whom pulmonary embolism was suspected by lung perfusion scan, we reviewed the
clinical records of 49 cases suspected by lung perfusion scan at Seoul National University Hospital during the
period of January, 1995 to July, 1996.

The results are as follows.

First impression of cases in which PE was present at time of admission were pulmonary embolism (63%),
heart diseases (26 %), and pneumonia (11% ) in orders. Underlying diseases of cases in which PE de\./eloped
during admission were malignancy (36.5% ), ICH (22.7%), sepsis (13.7%), and SLE (9.1%) in orders.

The predispbsing factors were operation (20% ), cancer (16% ), immobility (16% ), connective tissue disease (
16% ), heart dis. (10%), old age (10% ), and preg/pelvic dis. (8% )

The results of lung perfusion scan were HPPE 40 cases(26.8% ), IPPE 21 cases(14.1% ), LPPE 88 cases(59.1
%), 'and cases(%) of treatment in these cases were HPPE 34 cases(85%), IPPE 9 cases(42.9%), LPPE
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0 case(0.0%).

Treatments were heparin and warfarin (69.5% ), heparin alone (8.2% ), warfarin alone (2.0% ), embolectomy
(4.1%), thrombolytics (2.0% ), IVC filter (2.0% ), and no treatment (12.2% )
In 34 cases (69.4%), follow up could be done, and 5 cases were recurred (10.2%). The causes of recurrence

was incomplete anticoagulant therapy (3 cases) and recurrence of predisposing factor (2 cases).

Expired case due to pulmonary embolism was one who was expired just before trial of thrombolytic therapy.
Conclusion : Efforts should be made to shorten the interval from onset of Sx to Dx, ie, high index of suspision.

Key words : Pulmonary embolism, Chnical study, Lung perfusion scan
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Table 1. First impression of cases in which PE
was present at time of admission

Disease No. of Cases % Total
Pulm. embolism 17 63%
Heart dis(AMI etc.) 7 26%
Pneumonia 3 11%
Total 27 100%

Table 2. Underlying dis. of cases in which PE de-
veloped during admission

Disease No. of Cases % Total
Malignancy 8 36.5
ICH 5 22.7
Sepsis 3 13.7
SLE 2 9.1
Ess. Throm. 1 4.5
Chr. Otitis. M 1 4.5
HIVD 1 4.5
CHF 1 4.5
Total 22 100,0

T A< 223 (segment)WAIE G d(lobar) 7
AEo] 270014 lodA g F X-AdAddle 1
Wile] "R FAAY gl F¢E FASHI, ‘inter-
mediate probability pulmonary embolism’( o]3}
IPPEZ °Fh) & |FAMIA AR AAdolHA &7l
o] EAduinte] Aol & vz, 183 ‘low proba-
bility pulmonary embolism’(°?]3} LPPEZ ¢F3})
2 BI|FARARS} AXER] G BEnvte] #F2
&olut, AEAelite] BRAE] FUIFAEAR] o
Agle AS2 FAsIAH.
g4 o

1. 2% MZICH(First Impression)

A HEHAHFo] AHHANR A5+ 274,

Table 3. The predisposing factors of PE cases

Cases( %) Cases(%)

Operation 10(20)|Preg/Pelvic inj 4(8)
Cancer 8(16){Renal dis. 2(4)
Immobility 8(16){E.T.** 1(2)
CTD* 8(16)|Obesity 1(2)
Heart dis. 5(10)|AT-III def. 1(2)
Old age(>70) 5(10)|No 1(2)

*Connective tissue disease
**Essential thrombocythemia

Cases
7
i
5
4
3
2
1
o .
1 2 3 4 5 6 7 2 3 10
days weeks

Fig. 1. The interval from onset of symptom to di-
agnosis

ol FHx ¢4 It HEFHYAZ] 174(63
%), A7 Ago] T(26%), ZEla #H7@o] 39(
11% ) AcH(Table 1).

Eg Y Foll AFHAFe] Y] A=Y
Bee F 2242, 0|59 7A AEL Y FUl
8¢)1(36.5%), T4 &8o] 54(22.7%), HEF
o] 3¢1(13.7%). A FwHd o] 2¢(9.1
%), A 2WENE, WA Fold, FUH ¥E
9 ¥4 AFHTl AR 1494 (4.5%) oAt
(Table 2).

2. Wy 20l

A 2o 2E 4949 F o] 1049(20% )9,
A T, ¥%-3 (immobility), 2¥=24 (con
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Fig. 2. The interval from onset of symptom to diagnosis A) PE at admission B) PE during

admission

Table 4. The results of lung perfusion scan

Cases(%) | Cases of Tx(%)
HPPE 40(26.8) 34(85.0)
IPPE 21(14.1) 9*(42.9)
LPPE 88(59.1) 0(00.0)

1case-PTE on CT
3cases-HPPE on inhalation scan
Scases-Clinical Sx & DVT on venogram

nective tissue diseases)So] 2+z} 8¢§(16%) L.
), A% A 2 (>7044) 0] & 54(10%)4H
3, YA 9 Zvhg Afo] 49(8%), A1 Aol 2
oA (4%), EeA "2¥E51E, v, Antith-
rombin-III Af¥Fo] & 1<(2% )¥oigct. 2l
1ol A 28 A& 28 5 21t (Table 3).

3. B4 MARE DIl 20 T2t
Zoge) WA FWAAS) 2aNDe 19 o}

8ofl, 2o 4eil, 3Uof 60, 4Yo] 24f, 5Uo| 3
o, 6do] 24, 7¥o] 44gon, 25Yo) T4, 3

FUol 24%. 22l3, 19dME 1037} 2409
ded, I B¢E H2¥E EFAUE 349w
o] AAHVYH AUk (Fig. 1. F, Y9A w59
BAZo] JHHAIRA TAlMe La7te BFE 1.7
de LEd dFYaAFel Aol A=A
o B/FE 287171 2799 ¥ls WA o A}
(Fig. 2).

4. TEFFAEA

HAFFAIEALE Al8% 1494)5F HPPEE 409 (
26.8%)%2m, o] F 344(85%) N4 XBE X3
3}ct. =3k, IPPE(intermediate probability):
2149 (14.1%) 41, ©] F 94(42.9%)A Aag
Adsigon, o] 7keH ldeiMe CTH AYEBA
Mol FHEHIR, 3dd9ME  HAWINFAAVY
HPPEAZE B4W A¢don, Sddide 23ty
< A4 4 I Az ARG ASo] =
He A$¥c). 2z, LPPE(low probability)=
884 (59.1%) %3, ©f & X8E AP 4% ¢
AJ}(Table 4).
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Table 5. Treatment of PE cases

Cases % Total

Heparin & Warfarin 34 69.5
Heparin alone 4 8.2
Warfarin alone 1 2.0
Embolectomy 2 4.1
Thrombolytics 1 2.0
IVC filter 1 2.0
No 6* 12.2
Total 49 100.0

*3cases . [CH Icases . Unclear
2cases . Massive hemorrhage

5. x|g2

494¢] & Heparin® Warfarine] ¥3lawe M3
A7t 349(69.5% )9, AN EFoy &
Ho] 9¥dF o= &t heparin HEFAE AP
297} 49 (8.2%), warfarin §550]9] AHL7} |
o (2.0%) oM, BHAAE NPT = 24(
4.1%)H1, EALNAE Jdg A9} IVC filter
7F 2+ 161(2.0%) 9} 28ln, XEE AF3A 2
3t 7397t 641(12.2% ) e, o & 3doME F
2 24, 299N diF 288, 1998 &
ge] 242 A% Aot (Table 5).

6. & AL

499 F 3847t AE3Ae o] MU 349 9A
F3 AP} 7Fsdlen, o] F 591(10.2%) 14 A
EAL, AL o 7HeH 147 APE . Al
g q& 2458, 3ddXE s 2I1F
gl o Adolglon], 26 AW Aol el
)% -2t

7. Al

499 & 1691(32.6% )7} AHRetda, o] F HEY
BAZFH BAY AR 1d4Q9oH, o= AA 49
2.04% 91, AVEEe] 6.25%9 AFHUCt. o] Ab
3 9] AL, 23419 G2 FAT FUW B3O
2 FUHAIASE A £ 4UA), HEYdRS
o2 Zgdxo] dAgsfA FARHA ARt AL
et

r iy

B ATl ASu MdZo| o|Alsle] HTBFFA
AFE NS 1499 JheH HBY MAZo] Ae
Hel X859 diAo] HUY ALE B 4942 o
% d%9 AAZy BAD AL & 140(2.04%)
2, o) HEW 4AZ ¥ F AHEo) 10% 014
olghs B3 o] ulste] A W AIFES Kol
o Uk o= ASH AdZ e s1H Ao
o) Algto 2 Wo] of2ige FMsAE AT, 99
Z7l0] HZ2Q HBFFAL] Al o]z Qg 27
A xge] JP= Ageet Asdnh.

B AolA YAl ST AAZo] A F
Mo Hzx Q4 Jue HEw AhZo] 743 Bo
(63%) AAsIAort, 2 HelE A% FB(26%),
AL (11%) 5% AYen, o= HSo|zel Zabo
2 A7) 22 AL oA o 2, w5y 4hE
o] 7beRe AT Fololdhe FANATE Bl
g st 2am, dd Fol A5 AhZel uwy
o] JAHAY ZAAM F1A YBE P EF(36.5
%), 74U 28(22.7%), HEZ(13.7%), ANA
FU FAZ(9.1%)9) NEYR, I¥ xloas
£%(20%), 9 2F(16%), 2E3(16%), 2%
Al 22 Ag(16%), A AE(10%), 23 (>70,
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10%), 94 9 Zvhy AF(8%)2) £olgon, o]
+ venous thrombosise] TB7]Ad gleiAle] pri-
mary factorql venous stasis, intimal injury,
alterations in coagulationdl] &3 =i= Ao},

E3, ol Murray Fo| dEHaAZe] Aual
0.2 AT o} dlAg] &dolu} &, 3080
A 28EE A nhH, 94 A487], JAd dd2
o 7194, SARA, 153}, vk, G £k, es
trogendH oFF9] B850 X|sPit 0. B,
2 AN F4e ANANNRE AgrR|e] 487)
ZHe 19 oliZt 7H e WEE Yoy, 23
742 AGE A% 794 Ao, AAjels 103
7HA] AQE HEE 310} o5 Fatel dF e 9
A o] 717ke] B Be} o =¥ Ao} 5
22t Al drh. £3, 494 dEHARZe] oAy
AL TAMe] &8 7Izko] HHF 7.7UCIU™ R
BlEte] 9 Ftell HF YA HZe] WAjo] o) AIE QY
Y XY A8 Ve HFE 2742 B} B}
ol HAollA F4b WA e YY7AR| 9] F)7ho]
AdE o] FH Aoz A on, o] Ly
@50 Bt #4& Folof stalg} Ala ).

AE Ao FUsA P& Audyoz )
YHEFE0| IADBM, ol FPAoH Algo] o
A9 sdE Jdda 558 Fu7) Yaste screen
ing test2A] o[&3}7|oll& Aepgo] g} 112, gz
TRk ey AdZe] Agioh]a o) ulalo)
E 8% Ao r gelx gloni*® Vens'®
ol olsta 2429 olAke] mismatched defect7}
UE& ™, HEH AAZe Acho] tha 80% < Wizt
E9 86%9] EolA& Ho|u, Biello'W5e daE
FARLAG 180] AAE HPPES] =2e uhEAlz
= W HEY MAZe 7EsAol 92% v Fokn &y
o =R, H@RFA YA 2 Yl
WMol M2 H35E matched defectd 79al o] &
o} 3 218 viagoesx e A2 715
& d5F & e, @2 LPPE2AZAY ASo=
5 MAFE, 1 v =88 Fx] B}

T SHETHD. & AN} ARFIANG 2h02
T o] AAE A% 1494) 3 409 (26.8%) A
HPPE2ZE Bon, A5 digh 2xg3ol
g o FHFo] LT BLE AE UHA
9o XN8E NPstget. zgm, IPPEAAL 21
A(14.1% )04 BA, ©] 3 99)(42.9% ) o)A )
29 tiiol =t of 7kedl CTA #H¥Ao) A
E Z3$7t 14, #H¥7] FAM HPPE 478 1Y
7397t 3¢, ANzGE} ARANEAZo] 295
I, 93F0z BiEE Z4o] FuE B9E 59
Aot wehd, HBFFAM IPPE 2748 B89 o,
P3H oz SAldnhd, AAgle] AFAQ F7) 7}
7t AjgEojol & Ao}, z2]:, LPPEAZALS 88
A(59.1%) A2 o] F X&52) thdo] F AeE A
o} olE dAH o o] AR o] Ao HBF
FAMS LPPEAZE RY of ¥az29¢4 4
g0l 1%uTolehs Baol 4AIR vtz Mg
1=

A% MAFL N8R XL A$ 30~50%9
A Ak, o] F 50% oldollA Aptels Ao s
Z7) Aol oe AR 87} d5Hole} A
°] A#¥e] X8& olA% heparino] A€z okgo)
B, %S 4de] APk i we] serotonini}
thromboxanezh& vasoactive agentsZ& Eujste
A5 dRFEHE L 9A)7] i) an
IE 9 F A= tEke] 7] £3(15000~20000
29lbolus)o]l Wasith, EF, R 24A7RH9)
aPTT levelo] subtherapuetic level¢l 799 ther-
apeutic levell 9100} ALEol 159) o]} =}
T BI®e} ho] A 24 A17hH 9] heparin £-3o] )
B A3 glo] w9 Fedtma 283 oo B
7t g stejet Al gt

FE%, venous thromboembolisme] #7] X842
+ vitamin K antagonist?l coumarins& A}Rg-3}
9, 714 del A& coumaring warfarino|t}®),
£ 2@ M= heparind} warfaring ¢]§3 88
A 97} 3991(79.7% )2 2-ES sty
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t}. 2122l3, heparing] Bojel BEH QHoE BEF
&}31 systemic hypotensiono] &&= F49 ex-
tensive embolismo] ZHH AolA A LA
2oyl aajdct. &, old AFAMT 30~60%F
7+ AEgto] ALEHTHA 30% ol uig w2 A
£ BT, dRAAE A8 Fort o|&d
R e AMgge] Aol FEFgE VXA e
s, olAl e A GalA e Fo7t efdstele} AtRE
t}. Inferior vena caval interruptiong] A3 53]
& A ARAuEdo g Hele FH AP A
wz)of) ¢Jr}. F4 A9 ¥AZ3} active bleeding &
= 52 2Y AYL Hole 84, ¥EL AR &
&34 9= #@x, 281,
thrombocytopenia ] #AZo] & Fap5ollA
HgZo] Hrt. B, A9l A¥AUYAY 29
#91¥ major pulmonary emboli, 12]i -&I1A|
239 FHgo PR @olo} &0, HAHF g
A Fod= B7sta, Al AFAHY & Ue &
A Gy ool T xo] drh. I ©]
Hh¥ o] W3] venous thrombosis & ofwal A, 3
7] o)9je] ©fE HYolA 7|8k E thE MAE 7
& & 7] B filters] A= Fole F-garA <]
o= A&yolof s, B n@AE 8o Ho
o] HHEL HeE A9+ 14t EHgHoez &
oFAE Al o] HEE £ U E ohE WHES
AR AAgot) o] WP EHRASY 50% o1
o] HAMo] ZH=I, Wty FEXRAE B3l
Hoeta] Aozl A&E1, vital organ functiond
Asl7b Uehhs A9 1 AgFo] "ot 284,
o] WHe £HW FEHo| A& QA F Qlo]
o Frie= AFHEE 23 gl ARFe] U Fo
AA&HY HEto] lowA, Hge] o] A w7}
2| BEG F o], ] F8Fol 2 F Ue AT
e =Egr e g a8eg g4 AV 44
AAze] tie] He A9e =8 Aotk £ 139
AE 8d gAE A Hee 142 A7]dA
AFH AL AFEHAY Ae-den, MAANAES

heparin-induced

A A9E 242 FE1A FAdx B3}
3 g9sty Aozt A&s o] (A B5-A

A7] 8] (3~6/44 o) @7 8E~6F
oA L vlwa] BE Fr] 839l Ao Y W
o ALES Holvl, FYeu F&, P, BT
A A e £38ka, 49 dAEd AFE
ot B A-9olA AL} Sle ARG A
Eo] wrln §e}), (Idiopathic venous throm-
boembolism A4 3~671YE Fof Fo ARES
5~10%/3el 2% ¥ At A&HE 4l
+ A%AQ A e Foizh ey, Add &
2l doiME 37/4Y AJ Fol| S ALES Ho
g Holx Id olite A|&HQ £o7F e st ®,
39 ol A A9 FA Fosjof rkn F38}
£ o= gtk B nddrMe 344(69.4%) 0 5
Ho| 7Fs3tga, o] F 54 (10.2%)A At
on, o] 72 37t g1 8ol 27] Fdd 9
3 Az F712e FeuAe] Foel WgAds g
AA FAt. OE 29 f ARbe] Ao k& H
9 AHZ o] Agolrt.

2 o

oAl -

AE YAFL oAy g FaeA 28 = 9l
on, ujSolQl F4F FF 2 Qlste] Hgo] A|A
2 F don, oz ¢lEl Eye AE AT F
AL, mebd 27] Aga - 287t BeAHd §
T Ago|t}. HABFFAK: o] o] I £-83
ZAxpdoln, &4 Aaks o] ARS wiANZ Yo
U, 35 Ado] A Ay 4AFE onjse A
& oht}, wiely H@FFARAALY] a4 o] B
T} f-83 JRE 7] 93k HBAFAME HEH
AAZAALE Bole #AEd oig ddA nze 2
274e] A=At

U

19963 1Y€ 193E 19979 7¢Y 31gAlold A&
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sk {lol sl dAdHoz HEHNAZo|
ojAlE o] A% AHFFAPS HEH HAFe A%
& HQ 4948 oz O] dES 5T ¥
T ZALE AlFE.

4 3}

PEA 9 ARZo] oHAd FATZA ] H
Z 94 Age A5 AAdF, A% A%, HYhY &
olgler, AY F WEYW MHZFe] Bl A=A
g BakEeMe] 714 AFe ot B, B &
g, J83F, JA4 T 3 5o coldld.

& AR2E e, A T T, 2EEA
Ag, A A, 2FZ(>T704), A 2 Iy
&, A dg Tl ¢l

HAFFAL 24L& HPPEZF  4090(26.8%),
IPPE7} 214)(14.1%), LPPEZ} 88(59.1% )%
i, o] F NRE A3 H 9= HPPE7} 34¢)(85
%), IPPE7} 94]1(42.9% )82, LPPEAZAE &2
QA FA T ARE AP B A

282+ heparin® warfaring A9g 397}
3991 (79.7%) 2 tiR-2& AL, Ad A=
29 (4.1%), EA &38l#9} IVC filter7} 2+ 1o (2.
0%)Holden, ¥ &¥E(34d), WF 2EQ
o), F4e £4(14) T& o= A8 E AP3A
e 7397t 61(12.2%) Aot

22 FFE 349 (69.4%) A 7Fedtd, o F
AL 5(10.2%) A LAsIF o, 4o
FeaAle] 7] Sl o Aolslm, 29
ARre] Aol 2]&k Ao)gict.

ZAY A F AP 169(32.6%) o, o] =
A5 AAFH BAE AL 16(2.04%) 2 A
F 24 434 Fo Aol A3k
4 &

HEd qAF Bate] gF AL dste] F4 24
e A9t 48 7|7 ©@F, F o] P o
g ol do] Fgastejet Als At

S.
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