
I
I I

GA”
FIL~~LOI 4 —78

0OC



1.0 ~~~I _____  

11 2.2
136I— •~~
L.. ~j2.O

I I ::

~~I.8

11111’ .25 
~ nni~

Mi~ Y ~~~~~~~~~~~ tEST
BURl AU ((I I l~~I~~ A



( I
/

/ AD 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _c-_v

— /
2

.c~ ~
:~
/

PUL!’~DNARY RESPONSE TO HPIYORRHAGIC SFk)C1C

FINAL REPORT

RESPONSIBLE INVESTIGATOR: HERBERT B. HEQ{1}tAN M.D.

February 24, 1978

Supported by
U. S. ARMY MEDICAL RESEARGI AND DEVELOPMENT CO~MAND

• U. S. Department of the Army
Washington , D. C. 20314

Grant No. DAND17-77-G-9438

Harvard University
Boston, ~~ssachusetts 02115

This document has been approved for p~ib1ic release and sale; its
distribution is unlimited.

The findings in this report are not to be construed as an official
Department of the Army position unless so designated by other
authorized documents.

‘~‘ 3~’7 ~2’~-

- TTT.T



• SECu IITY CLASS1fl CATION 0! THIS PAGE (W~~~~ 0.1. t.iM,. ~~ _______________________________

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
I. RCP 

~~~~~~~~ oov r ACCESSION NO 2. IIECIPIENT S CATALOG NUMBER

~~Z~1ñ7-77-c-9438 I — I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4~_X&T LE ( .dSubNff .) ~- ,yr~~5P I% T A PERIOD COVE RE D

P 9~~~Final,~~
~~‘J~UU~ONARY RESPONSE TO HE!~I)R1~iAGIC aXIC~ July 44, 1971-to Dc.-M~~ ‘7

I P F *N9 PNG EPO I NUMBER
• 

-~~~~~
•• 

~~3Jit&:~,77
7. AU~~~~~~~~) 

/ 
• 

• — 

~~~~~ ~~~~~~~1

~~~~~ert B.
4ftIechtu ~~~ M.D. v’ DN~Dl7- 77- ~~438

B. PERFO R MIN G ORGANIZATION NAME AND ADDRESS $0. PR OGRAM ELEN~~WV~~ROJ E CT T~~~~
• AREA & WORIC pMIJ NVUIIflS 7

Harvard University 62772A, (~~~~2772A8l4 /Boston , )b.ss. ._
--

~~ 053
Il . CONTROLUNG OPF$CE NAME AND ADDRESS ~~~tflT BATE

U. S. Ari ly Medical Research and Developmen / ?~Y Feh..~.-... ~~7g I ~~~~~

Coiiinand I). MuN•ER OF PAGES ~~~J
Washington. D. (~. 2fl~314 - 11

IA. MONITORING AGENCY NAME A ADOREU(I1 dSSI.v.o1 Ia.~ C.nbollIná 0111..) IS. SECURITY CLASS. (.1 tAb ,.p ort)

I$.~~DECLA5$I FtCATION/OOWN GRAD I NG

M. DISTRIBUTION STATEMENT (.1 tAb Jt.p.r*)

This document has been approved for public release and sale : its

distribution is imlimited.

17. DI STR IBUTION STATEMEN T (.1 h. .bMr.ct .rl.r.d I. ff l.ck 2O~ St dStl.,wt 1r0 k.port)

IS. SUPPL EM ENTARY NOTES

IS. KEY ~ ORD$ (Canthiv. o., .,.ra• .ld. II n.c.a. y id Id..iUty by block ns b..)

LUNG STRETC]-I - ENDCTIHELIUN - DECREASED (X)NTRACTILITY -

E’ID EXPIRATORY PRESSURE~ __—_.~~ -

20. ABSTRACF (C~~t~~~i. ~~ ~~vce.. i~~ ~~~~~~~~~~~ o.dM~i.vbb7 by block nUu b.1) 1~

_~~~~, Studies have shown that ,, end expiratory pressure 1~may induce a
humoral ly mediated decreas e in cardiac outp ut . The agent is
secreted as a result of lung stretch and acts on the heart to
decrease contractility

• A

DI) 
~~~~~ YJ p473 ~~“EornoM OF I NOV 55 IS OBSOL ETE

SECURITY CLASSIF ICATIO N OF Th IS PAGE (N7~.n 0.1. EnI.r.4)

_ _ _ _ _  -~~~~~~~~~~~~~~~~~ • - • _



3. Investigator: Herbert B. Hechtman, M.D.

4. Nuther of Pages: 11
I~ te: February 24, 1978

5. Grant Nuither DAMD17-77-G-9438

6. Supported by: U. S. Department of the Army,
Washington, D. C. 20314
U. S. Army Medical Research ~ Development
Co~~~nd

S1.uTIlmry

Studies have shown that end expiratory pressure m ay induce a• htmiorally mediated decrease in cardiac output. The agent is• secreted as a result of lung stretch and acts on the heart todecrease contractility.

Key Words

LUNG STRETQI - END(YIHELIUM - DECREASED CQJTRACFILITY -
END EXPIRATORY PRESSURE 

•

~ 
NTI$ 

~~~~~~

— —4 v
l Doc 

• .I UMNNOU~
.,.

• 
1.4/

!lT~~ ts 1
~t~_CML



PULMJNARY RESP~~SE TO HFMDRRHAGIC SHOOK 
•

Finai Report -

Publications • •

Personnel Listing

Distribution Statement



PUUD~ARY RESPONSE TO HEM)RRHAGIC SHOCK

This three month period was designed to coiçlete our initial
studies on the causes of the decline in cardiac output during PEEP.
Three papers have been accepted for publication in Surgery . (kie

of these paper s will be presen ted at the Society of University
Surgeons in February 1978.

The mechanism of the decrease in cardiac outp ut (C.O.) observed
with the use of positive end expirato ry pressu re (PEEP) is debated.
The literature cites decreased filling pressure of the right and
left ventricles , decreas ed coronary blood flow, or increased

afterload to the right ventricl e as responsibl e factors , which

act alone or in concert.

Eight dogs on mechanical ventilatio n underwent complete chest
wall excision so that pleural pres sure was always atmosp heric.

Central venous, pulmonary and systemi c arterial and left atrial

catheters were placed . Applicatio n of 15 cm of PEEP caused a

significant drop in thermo dilution measured C.O. from a mean of

3.03 to 2.06 1/mm (p < .01) and mean systemic arterial pressure

(MAP) front 105 to 69 nm Hg (p < .001) . Concurrently, there was a

rise in mean central venous press ure (CVP) from 18.0 to 23.3
nm Hg (p < .01) and mean left atria l pressure (LAP) from 6.3 to

8.0 m Hg (p < .03) . Tighten ing of a pulmonary artery choker to

reproduce the elevated pulmonary arterial pressure observed with

15 cm of PEEP failed to cause a drop in C.O. There was also no
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significant change in CVP , LAP or MAP .

The data indicate that PEEP may depress the C.O. independent of

intrathoracic pressure. This drop in C.O. is accompanied by a

rise in both right and left ventricular filling pressures , the

criteria for biventricular failure. Furthermore, C.O. does not

• drop when ri ght ventricular after load is increased to a level equal

to that at which PEEP caused a fal l in C.O. The results are

consistent with the action of a neural and/or humoral agent on

cardiac function and suggest an additional mechanism whereby

PEEP may induce henodynamic abnor malities . (1)

1~o additional experim ental designs were used to study the

mechanism of the decreased cardiac output associated with the use

of positive end expiratory pressu re (PEEP) . In the first study

of nine dogs the application of 15 cm H2O PEEP led to a decrease

in cardi ac output (0)) from 2.68 L/min + 1.05 SD to 2.01 L/min
+ 1.26 SD (p < .05) concomitant with an increase in transnniral

cent ral venous pressure of 5.2 me Hg + 0.9 SD to 8.4 me Hg +

2.7 SD (p < .05) and a slight increase in transmural left atrial

pressure of 6.8 nm Fig + 3.3 SD to 7.3 me Hg + 3.6 SD (p < .1). These

data are consistent with altered ventricular performance. In a •

.

second study, nine pairs of dogs were cross circulated. Applicat-

tion of 15 cm H2O PEEP to one member of the experimental pair led

to a decrease in the CO of the other member from 2.71 L/min +

0.98 SD to 2.21 L/min + 0.81 SD (p < .001). This decrease returned

• towards baseline with the remova l of PEEP (p < .02). Results
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indicate that one mechanism whereby PEEP reduces the card iac output

is through the action of a humoral agent . (2)

Evidence exists indicating that varied ventilatory patterns

will alter pulmonary metabolic activity. This study examines the

effects of positive end expiratory pressure (PEEP) on metabolically
• mediated changes in cardiac contractility. Experiments were 

-

conducted in a group of 33 temperature controlled, isolated , paced,

canine hearts undergoing coronary perfusion from a support dog,

at a fixed rate of 1.3 inl/min g tissue. A left ventricular balloon

was used to construct Starling curves during each period that a new

variable was applied to the support dog. Application of 15 cm H20

PEEP led to a fall in peak systolic pressure (PSP) in the isolated

heart. This occurred at each of five diastolic pressures (DP)

tested within the range 7.1 to 19.4 me Hg (p < .01) . Thus , at a

DP of 19.4 nun Hg, PSP fell from 132 to 112 nun Hg after PEEP was

applied (p < .01). Bleeding the support dog while on 0 an H20

PEEP (ZEEP) to reduce cardiac output (0)) to levels observed on

PEEP led to an adrenergic response. PSP increased relat ive to

the PSP observed during ZEEP (p < .01) . PEEP plus blood infusions

to restore 0) of the support dog to baseline levels, led to

myocardial depression (p < .01) . Finally 15 an H20 PEEP was

applied while pleural and airway pressures were equal . This

condition was achieved by coupling the expira tory port to bilateral

thoracost omy tubes . The functional residua l capacity was held

constant. The isolated heart was not depressed (p < .01) . Radio-
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inmmine assays of arterial prostaglandin F~~ and F2.c metabolites

were unchanged during PEEP. Results indicate that lung stretch

produced by PEEP causes the release of a humoral agent which

decreases left ventricul ar contrac tility. (3)

._...
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