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UNITED STATES GOVERNMENT DEPARTM&WDGT1   BEN^^^^ 
3900 Memorandum DATE : 1 3  DECEMBER 1971 

TO : CODE 10 

SUBJECT : U S E  O F  HUMAN V O L U N T E E R S  I N  C O N N E C T I O N  W I T H  A S T U D Y  O N  A P E N I C  O X Y G E N A T i O N  

I N A N E S T H E S  I A 

ENCL : ( 1  ) co L T R  78: sa, 3900:6401 O F  2 D E C  71 

O X Y G E N A T I O N  I N  A N E S T H E S I A "  A R E  S U C H  A S  TO R E Q U I R E  A P P R O V A L  F O R  H U M A N  V O L U N T E E S S  F R O M  

S E C ~ A V  I N  A C C O R D A N C E  W I T H  S E C N A V I N S T  3900.39 D T D  28 A P R  69. 
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1 .  P L E A S E  R E V I E W  E N C L O S U R E  ( 1 )  TO D E T E R M I N E  WHETHER T H E  H A Z A R D S  I N  " A P E N I C  

V E R Y  R E S P E C T F U L L Y ,  

#!-.l";;-; . . BERNSTINE 
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Commanding Officer, Naval 
Secretary of the  Navy 
Chief, Bureau of Medicine 
Chief of Naval Personnel 

. .  . . . .  
' - I .  . 

Hospital, Oakland, Cal i fo rn ia  

and Surgery (Coda 7) e 
I \ .  
/ - .  

Commandant of the Marine Corps 

Use of human voluntaers i n  connection w i t h , .  

( a )  Art. 1-u MMD 
(b) SecNavInst. 3900.39 dtd  28 April  19% 
(c )  CICC research protocol number CICC 2-48-202 jitd 1 Sep 1971 

(1) C q y  of R D T a  volunteer form. 

- 
~ _-.. 
-. - I - .  . .  ti 'y on Apenic '. 

Oxygenation i n  .*.s?sthesia; request for  apl?:-r.. .. af - _  

. 

. ,  . e.;?-' 
1. Approval fo r  use of volunteers, mil i tary personnel, act ive and re- 
t i r e d ,  and dependents of military personnel as requested i n  connection 
w i t h  subject study. 

2. 
cautions w i l l  be taken t o  protect the individuals cancerned. 

.. , - 
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. . 
A l l  t e s t  subjects w i l l  be t rue volunteers and aU.necessary pre- 

9 i' ... _ -  . . .  3. Forms of consent W i l l  be obtained fran pat ients  prior t o  t h e i r  in- 
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28 Aprl , ,  .I; 4 -  ' - * 

A C T I V I T Y  

CONSENT To PARTICIPATE VOLUNTARILY IN \ A REsEARmk ----- 

1. I hereby volunteer t o  par t ic ipa te  a s  a subJect i n  an RM%E procedure 

DEVELOPMEHP, TEST, CR EVALUATION (RLIP&E) iPROCEDWE 

'WL P 4< i .  M T E  

1 

4 '. . c  . 2 , J '  .. - 
. "  

being conducted under Element No. 
Work U n i t  T i t l e  " 
which ha8 been approved by 

t h a t  t h e  adequacy of safety measurer ' is "Jeen c e r t i f i e d  by the  Chief, 
: Bureau of Medicine and Surgery, an? t '. authority t o  use human volun- 

t e e r s  has been granted by the SL fetal, of the Navy. 

( sponsor i? ._ :ommand) 

2. The nature and purpose of the  procedures have been explained t o  me 

- - .  . as follows: (See attached sm~lmmary.) 
S I  

. I  - 
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. .  

. .  

1 3.  I n  making my decision t o  volunteer, I am not relying upon any informe- 
- .J t i on  o r  representatlop not set fo r th  i n  t h i s  document, or attached sunnnriry. 
' My consent le given a s  an exerciGe of free will, without any force or  

duress of any kind. I understand t h a t  my consent t o  par t ic ipa te  does 
' no t  const i tute  a release fram any possible f'uture l i a b i l i t y  by the  United 
,t Sta tes  a t t r ibu tab le  t o  the  cxgeriments, 

: 
- _  

; 

c 

-- . .  . 
f ..% 

i . A  
a ,  

. .  
.-_ 

... . . ,  , _ , . .  . 

MTE OF BIRTH 

-- - , ' WITNESsm: 
r -  

. #  '(NO2 DIREClZY INVOLVED IN TEST) . 
. .  -- - - '  

' APPROVED: 
a .  

I -  

.. 

I I  -, . 
i copy to: . .  

Service record, Jacket, or  . .  

< 
1 . -  

Enclosure (1) 
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FUNTS - TCCAL 2,580 

- 1,330-  - ~ RUMED-CIP 

None . -  
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INVESTMENT EQUIPMENT l , L S ! >  



. . .  
. I  . . .  

. .  

P 

Apneic Oxigena ;Ion in Anes t h  

Projected r o t a t i o n  d a t e :  July, 1975 
DIRECT P E R S m L  RESOURCES REQmMENm IN MAN 

C A E  MC (0020) 
CDR MC (0613) 
LCDR MC (0613) 

.30 

' .  
. I  

I '  
_ -  _ . _  

TOTALS . 3 0  

' +  

DIRECT o&sl , 

F'unds Required $1,305 

Direct Minor Construction/ 
Facilities None 

Funds Required .? 

D m C T  Investment ( O W )  
Equip F'unds Zequired $ 1 , 2 5 0  

- 



CONSULTANT COSTS: None 

m m  
E Q u T m  ITESLS: 

.- 

4 
C a l c u l a t o r  c Sg. Route C a p a b i l i t y ,  F r e i d e n  (fo b e  used for 

computation--using f o r m u l a s )  
SUPPLIES: ,rt * 

e d l e s ,  stopcock 

R e p r i n t s :  200 a t  $65.00/100 = 1 3 0 . 0 0  
M i s c e l l a n e o u s  c l e r i c a l  s u p p l i e s  25.00 $ 455.00 

ALTERATICNS & R.E2?OVATIawS: 
-I- 

None 

P r e s e n t a t i o n  a t  ASA 
TRAVEL: 

. .  

$ 500.00 

m EXPENSES: 
Ma i n  t e n a n c e  c o n t  r a c  t on c a  l c u l a  t or $ 75.00 

a .  P e r s o n n e l 1  for e d i t o r i a l  and c l e r i c a l  a s s i s t a n c e  i n c l u d e d  i n  CIP ‘72 -1  ’ i\ 

19 d %  

2 1.: . r ‘-1 

-I / , ? J  
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P R O 7  ' .':TLE: Apneic Ox;-f;e:iation . i n  h w s t ? , e s i c  
..-* - . 

c .  - 2  . .. 
IhCIPAIJ TIGATOR: Captain h. N. Dean ( I C )  ilSN 

ASSOCIATE INVESTIGATORS: eo:-inander J. F. S enson (K)  USN 
c Lieutenznt  Comznder L. A .  Skeffer  ( I C )  USN 

Lieutenant  R .  L .  F r a i o l i  (IC) LEN 

OBJECTIVES: 
.system wi th  oxygea bei@ suppl ied by a nasopharyngeal c a t h e t e r ,  ( 2 )  r a t e  of 

The object.ive will be t o  measur6 (1) changes i n  Pa02 i n  an open 

, (3)  changes i n  R/Q, (4)  changes i n  pulmonary shunt f r a c t i o n ,  2nd 
lung volume ( F R C )  a s  r e l a t e d  t o  the  length  of apneic o 

he technique of apnk )x nat ion (supplying oxygen t o  
f p a t i e n t s  who a re -  
ous types of surg' I- -rocedures, .such as  d i r e c t  laryngoscopy, 

breathing)  has long been used i n  anes- 

and bronchoscopy. s; s t ud ie s  inves t iga t ing  t h e  r e s p i r a t o r y  . 

tnSs ,echnique hsve been done and va luable  i n f o r -  
Hoxever, t h z e  a r e  sone aspects  of apneic oxygenation t h a t  

and cardiovkscular  e f f e c t s  c 
mation obtained. 
have not  been evaluated and a re  of c r  ce  t o  t h e  technique. 

ivided i n  

s, ECG, CBC, m i  
%2%W&* 

and pulmonary funct ion s tudies .  All p a t i e n t s  w i l l  be informed as t o  the na tu re  
of t he  study and t o  the  r i s k  involved. They w i l l  be asked t o  s ign a zonsent 
allowing us  t o  p lace  a r a d i s 3  hrzery ca the te r  f o r  b lood sampling. All p a t i e n t s  
w i l l  be connected t o  2n ECG monitor. 
h e a r t  r a t e  wiU be taken by an anes th  
given. 

GROUP I: P a t i e n t s  in Group I w i l l  be  
ixmS%E?=$y. They.will  rece ive  a 
anes t hes i a. W i t h  wake and cooperative,  a func t iona l  r e s i d u a l  
capac i ty  (FRC) wil termined us ing  t h e  helium d i l u t i o n  technique. The 
p a t i e n t ' s  R/Q w i l l  ined as follows: b rea the  100% 

respirgmeter  exha$e i n t o , a  02 from t h e  resew 
bag-in- a-box sys te  e w i l l  be measu acement p r in -  
c i p l e .  T!ie exhaled gas w i l l  then be analyzed fo r  pC02 by a C 0 2  e l ec t rode  and 
the  t o t a l  amount of 02 and C02 i n  t h e  exhaled volume ca lcu la ted .  This w i l l  
provide f o r  t h e  mount  of CO2 exhaled and t h e  ma-mt of 02  exhaled and t h e  
amount of 02 used by t h e  pat ient-r-esul t ing i n  the  R/Q. 
be given a bolus  of sodium pen to tha l  ( 5  mg/kg) t o  induce anes thes ia .  With 
the  p a t i e n t  brea th ing  spontaneously under pento tha l  anes thes ia ,  another  FRC 
w i l l  be determined. 
(1 nz/kg) and intubtitea w i t h  an o ro t r achea l  tube.  
anes the t ized  and parelyzed with 2 0 . 2 %  pento;kal d r i p  end a 0 . 2 %  succ inyl -  
chc l ine  d r i p ,  respec t ive ly .  After  manual v e n t i l a t i o n  x i t h  100 % oxygen f o r  
f i v e  minutes an a r t e r i a l  b lood  gas sanple w i l l  be taken,  2nd t h e  apneic period 
of apneic oxygenation W i l l  begin .  
100% o ~ 3 g e n  w i l l  he provided fro?] xhe Godsrt Reservoir s o  t h a t  CGgen in:'low 
r,ay be  measured c?uring t h e  h'jneic period. . b y e r i a l  k lco3 .  saniplss w i l l  5 e  take2  
a t  one minute i n t e r v a l s  u n t i l  t ' ? ~  arne ic  Esr lcc l  i s  cocp1ete.l. These saxples  

Frequent recording of blco6 pressure  and 

. t  ~ 

Tne p a t i e n t  w i l l  then  

The p a t i e n t  will then be given a bolus  of succinylchol ine 
He w i l l  then be kept 

During ?.he pried of apnea, a supply of 
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t 
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be taken a t  apnea and 

t e s  and enes the t ized  
w i t h  a bolus  of pento tha l  followed by a 0 . 2 %  pento tha l  drip.  m e y  will be  

succinylcholine apneic.  The m a s  
only a i r  al l0  r aiLrways. Again, 
ill be taken a e minute thereaf ' te 

until t h e  per iod of apnea i s  coxpleted.  
w i l l  a l s o  be determined for t h i s  group. 

Ar t e r i a l - a lveo la r  oxygen g r a d i e n t s  

of the roll 
I I 

r e l a t e d  t o  t h e  enes the t ic  technique of apneic oxygenstion: 
1. 
2. 
3 .  
4.  Changes i n  1- volumes (FRC) . 

Changes i n  pH, pC02 and p02 i n  a r t e r i a l  blood. 
manges i n  a r t e r i a l - a l v e o l a r  oxygen gradien ts  a s  a r e f l e c t i o n  of V/Q. 
Rate and volumes of oxygen flow i n t o  l u n g s  from upper airways.  

G. BIBLIGRAPHY: 
1. Anthonisen, Nicholas 3.: Effect of vo1w.e tin3 volume h i s t o r y  o l  t h e  lungs 

2 .  Ze l l e r ,  Ti:. L., X'atson? Ii. T., and Imredy, D. S.: Apneic oxygenation i n  
on p u l m n a r y  shunt flow, 

m a n :  Flarographic a r t e r i a l  o,xy&en tens ion  study. h e s t i i s s i o l o g y  
- 25 (1): 25-30, 1964. 

h e r .  J. Pnysjol. - 207 (1): 235-238, 136". 

f 3. 3ergrmn, Nornan A. : Concerning s>:eet d r e a m ,  j e a l t h ,  and q u i e t  b rea th ing .  
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