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Evaluation of Mean Pulmonary Artery Pressure Following
Experimental Pulmonary Embolism in Dogs

Kwang Kon Koh, M.D., Myung A Kim, M.D., Joo Hee Cho, M.D.,
Myoung Mook Lee, M.D., Young Bae Park, M.D., Yun Shik Choi, M.D.,
Jung Don Seo, M.D, and Young Woo Lee, M.D.

Department of Internal Medicine, College of Medicine, Seoul National Universily

In various autopsy series, overdiagnosis as well as underdiagnosis of pulmonary embolism
has been reported. During the past decade, mortality rate has not declined despite advances
in diagnostic methods.

To evaluate the hypothesis that changes of hemodynamic parameters responded by mean
pulmonary arterial pressure differences are of paramount importance to guide prognosis,
experimental model of anesthetized dogs was used.

Six dogs were anesthetized with 15 milligrams per kilogram of pentobarbital sodium,
given intravenously and paralyzed with 2 milligrams of pancuronium bromide. 0.3 to 0.8
gram per kilogram of autologous blood clot was infused into the right atrium through
a left external jugular vein. The dogs after embolization were divided into group A(mean
pulmonary arterial pressure 33mmHg) and group B(mean pulmonary arterial pressure 43
mmHg). Each group of three dogs was monitored for a total of 4.5 hours.

A 7F Swan-Ganz catheter was positioned and used to measure with fluid-filled transducer
pulmonary capillary wedge pressure, mean pulmonary arterial pressure and mean right
atrial pressure. Cardiac ouput was measured in triplicate by thermodilution and divided
by weight to obtain the cardiac index. Blood gases, pH and saturation of arterial blood
were measured. White blood cell and platelets were counted in arterial blood.

The results are as follows :

1) Changes in mean arterial pressure showed no significant differences between group
A and group B following ebmolization.

2) Changes in mean pulmonary arterial pressure showed significant differences between
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group A and group B(p<<0.05).

3) Changes in cardiac index showed significant differences between group A and group

B after 45 minutes following embolization(p<{0.05).

4) Changes in total pulmonary resistance showed significant differences between group

A and group B after 45 minutes following embolization(p<{0.05).

5) PaO; showed significant differences between group A and group B after one hour

following embolization(p<<0.05), but arterial pH showed no significant difference.

6) Changes in mean pulmonary capillary wedge pressure, mean right atrial pressure and

heart rates showed no significant differences between group A and group B following emboli-

zation.

In conclusion, changes in mean pulmonary arterial pressure, cardiac index, total pulmo-

nary resistance and PaO; showed significant differences between group A and group B

following embolization.

KEY WORDS : Pulmonary embolism * Mean pulmonary arterial pressure * Hemodyna-

mic parameters.
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Fig. 1. Experimental figure.
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1580 A 308 7tZ o R wiubs MRAP, MPAP,
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A3, PaO,, PaCOy9t pHE 308, 147, 1
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puter(Sigma AN E o] &3ke] ZHAT =
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Mann-Whitney U test®} Wilcoxon matched pairs
signed ranks test® A}R3IFoH, fFFFLE 1-

tailed p value’} 0.050]8}2 o}
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Group A%} Group Bt #HMAF F A|7HF
Wslo] o PEF el Wsle Table 19 H]
23}t HAFUA2 AT BE Alold A4
FHo2 {93 Aol ITh(Fig. 3).
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AA A FAE Boln AYAF
A& gl wel ATolA BFol v¥3ly H
@kl FAGAHCE FostA HAEE
& A TH(P<0.05) (Fig. 4).
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Fig. 2. Diagram showing experimental procedures.
A ¢ Hemodynamic parameters measurement
® : Aterial blood gas analysis sampling
H ' Complete blood cell count sampling
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Fig. 3. Changes in MAP for group A(A) and group B(®). There was no significant difference between

group A and group B.
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. Changes in MPAP for group A(A) and group B(®). After 45 minutes, the mean pulmonary

arterial pressure stabilizes. The asterisk(l) refers to significant differences, p<<0.05, between the

dogs in group A and the dogs in group B.
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. 5. Changes in MPCWP for group A(A) and group B(®). There was no significant difference betweer
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Fig. 6. Changes in MRAP for group A(A) and group

B(®). There was no significant difference be-
tween group A and group B.

Atololl BAITRH g FoF o]zt g TH(Fig.
6).

5. AHrEAF Y v

Group A%} Group B7he] A AZ 3 A7HH
Hsto) & AubEA|] Wsle Table 1o ]
LA

BEoI A AT vlstel A5 FASH L
2 fo8l o FaEe BAY 5 AAHPO,
05) (Fig. 7).

6. FHEH Ao nu

Group A8} Group BZle] HlAAZE & A|7HF
Wt ME FHAEH Ao WstE Table 19
B} 3H gl o

AT FHER AFL ANHF F 3087A
S7HE HEoltrt fAad) AlFste 90E ABoe
H3E BolA gv ¥ BT FHIY AYLS
AjZto] A& g mel A% F7HE B JYAF
F 2213 308 Aol HLAE HAoh BTAA
Aol Blste] Fa @ Aol AJgto] A&
et FAGHe s oA S7tE S vRE &
AATH(P<0.05) (Fig. 8).
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AT Boltrt y o]y FAE HolA oy BATHcE FoF Aol HolX hrh(Fig.
BolAlE 90E71A A% #HA: FHNE EAh 9).
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Fig. 7. Changes in CI for group A(—) and group B{(®). Group B showed more decline. The asterisk(®)
refers to significant differences, p<{0.05, between the dogs in group A and the dogs in group

B.
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Fig. 8. Changes in TPR for group A(A) and group B{®). Group B showed more increase. The asterisk( #)
refers to significant differences, p<{0.05, between the dogs in group A and the dogs in group

B.
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Fig. 9. Changes in HR for group A(A) and group B(®). There was no significant difference between
group A and group B.
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Fig. 10-A. Changes in arterial pH for group A(A) and group B(®). There was no significant difference

between group A and group B.

DEEE

sy pH WaE AZ% BE 2FolA H4)
HE F 2N 308N 4 43S BT IF
AZAME e 27hE HAAD, T F Aol
A0 2 9@ Aol A A Yekeh(Fig.
10-A).
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Fig. 10-B. Changes in PaO;, for group A(+) and

group B(®). The asterisk( ®) refers to
significant differences, p<{0.05, between
the dogs in group A and the dogs in group
B.

Pa0, W3 AT BT EFoA H4AZ %
2A1ZE 308 AAA] ARAFTE Bt 1F AT
e BFEo vd BAFHOR F5A 7}
e #2E £ YAHP<0.05) (Fig. 10-B).

PaCO, M3l M AF F AT BT ZFAA
%718 Bo] BFEAYTH Aol A& Hd whet
BZoME A& F7tsol gl dFHAoHY
ATNME FAE HYol BAHAG F T A
old BATHE FF Aol RATHPLO.
05) (Fig. 10-C).

9. WMo} PFhgso v

Grou A$} Group BZtel #HAHZF F AZHA
Walo) g WY 5o} AW o] ¥she Table
1o Hlw3tch

HAYAZ F RAPYF F5 ATH BTOA 44
A AL FEAE BJAT F F Aol
EAGH o2 o3 ol ATH(Fig. 11-A).

Yoadye ATH BT RFANA Azl A&
ol met Zagoe] #AHAoY F T Aol
EA%H 02 Fod Apole BAHA & %oH(Fig.
11-B).

- 256 —



10. ##FFAL vl

HA7FFAE HAAFe] gl FA doielg
AT @vte], BIF 2vtelol A AlgEA. 4
3= Table 29 F A8 TH

AT 3 BT Alolo] BRATE Fx 9 ol &
#H2 astoth

Embolus
|

w oo
T L

350

I.\'* ,)\\\ —
T i
T //l\/\
g /
°~30_ /L _t_ +_———}'
et /
* /
25L/
li
,[T
20
' S

Fig. 10-C. Changes in PaCO, for group A(A) and
group B. The asterisk( ®) refers to signifi-
cant differences, p<0.,05, between the
dogs in group A and the dogs in group
B.
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Fig. 11-A. Changes of WBC for group A>(A) and
group B(®). Both groups showed a simi-
lar increase, but there was significant diffe-
rences between group A and group B.
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Fig. 11-B. Changes of platelet for group A(A) and
group B(@®). Both groups showed a simi-
lar decline, but there was no significant
difference between group A and group B.

Table 2. Lung perfusion scan data

Lung ratio
Right Left
13.6 7.8 Upper lobe
Normal 19.8 155 Middle lobe
19.3 24.0  Lower lobe
9.6* 13.8
Group A 21.3 21.7 ”
25.8 7.8%
Group B 11.8* 7.7%
Case 1 26.9 16.8 K4
18.5 17.3
17.7 6.7%
Case 2 16.2* 13.6* ”
27.7 18.1
*Lung perfusion defect area.
! ot

HEPAAZe JdA4H g4 DA $yS
A vlet Bate] X734 Fadch AR
o] 27 A7l 98t Fof I F(underdiagno-
sis) ¥ &S 84%7bA] @@t HuHUG?.

Ak Wb e ¥ B3t #A Ad
St Al AAaEA g3 Uttn B3Rt
3)_

HIE0] ol HI¥ANAFT X ASE
2 o FEE FAAT7] 938t heparin, warfarin
sodium X g, A& X8 F Streptokinase, tis-
sue-type plasminogen activator( o] 3} t-PA2} 2F3})
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