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OcTOBER 24~ · 1957 

CASE * I . A 22-YEAR-OLD NEGRO MALE ALCOHOLIC WAS ADMITTED WITH A ONE-DAY 
· . ~! STORY OF ACUTE GASTROINTESTINA L BLEEDING. A CHEST X-RAY MADE 2 MONTHS 
.. pR IOR TO ADMISS ION REVEA LED RIGHT UP PER LOBE DI SEASE , PROBABLY PULMONARY 

TUBE RCULOSIS, BUT THE· PATIENT REFUSED TREATMENT AT THAT TIME. PHYSICAL 
~XAMINA TION REVEALED AN ACUTE LY AND CHRONICALLY ILL YOUNG MAN, BLOOD PRES­
sU RE WAS NOT OBTAINABLE, RES PI RATIONS 30. THERE WAS BRONCHIAL BREATHING 
o~ER THE RIGHT UPPER LOBE AND SCATT ERED RHONCHI AND RA LES . CHEST X-RAY 
REVEALED A PNEUMONIC PROCESS OF THE RIGHT UPPER LOBE AND DIFFUSE NODULAR 
INFILTRATION THROUGHOUT THE LEFT UPP ER LOB£. MASSIVE Gl BLEEDING CON-
11 NUE.D. IN SP ITE OF TRANSFUSIONS TOTALLING 3l>500 CC q THE HEMElGLOB IN NEVER 
ROSE ABOVE 7 GM. AND THE PATIENT REMAINED MARKED LY HYPOTENSIVE. EIGHTEEN 
HOURS AFTER ADMISSION p HIS CONDITION SOMEWHAT IMPROVED, GENERA L INHALA­
TIONAL ANESTHESIA AND A SUBTOTAL GASTRECTOMY WERE PERFORMED. POST­
OPE RAT IVE LY, BLOOD PRESSURE WAS STAB ILIZED WITH PRESSOR AMINES AND BLOOD 
TRAN SFUSIONS . PROGRESSIVE HYPERPNEA WITH MODERATE DYSPNEA WERE NOTED. 
ULT IMAT ELY, SEVERE DYSPNEA ACCOMPAN IED BY BLOODY , FROTHY SPUTUM, MARKED 
NECK VE IN DISTENSION, AND A BLOOD PRESSURE OF 6o/40 DEVELOPED. 100 PER 
CENT OXYGEN BY MASK DID NOT RELIEVE THE PATIENT 1S DYSPNEA. IPPB WITH 100 
PER CENT OXYGEN AT 22 CM OF WATER SAT ISFACTORILY DECREASED HIS RES PIRATORY 
RATE AND RE LI EVED HIS DYSPNEA. THIS WAS CONTINUED FOR 4 HOURS UNTIL STRIK­
ING IMPROVEMENT HAD BEEN ACHIEVED. THEN HIGH CONCENTRATIONS OF 02 WITHOUT 
PRES~URE WERE SED. HOWEVER, IT BECAME NECESSARY TO REINSTITUTE JPPB/1 
FOR PERIODS OF 1/2 HOUR AT A TIME EVERY TWO HOURS TO CONTROL DYSPNEA, 
UNTIL PULMONARY EDEMA GRADUALLY CLEARED. 

CASE #2. A 44- YEAR-OLD NEGRO WOMAN WITH DISSEMINATED LUP US ER YT HEMATOSUS 
AND HYPERTENSIVE CARDIOVASCULAR DI SEASE WAS ADMITTED TO THE HOSPITAL WITH 

' SEVERE. DYSPNEA l> .CHEST PAIN AND FEVER OF SEVERAL HOURS 1 DURATION. OU R I NG 
THE PRECEDING I 0 MONTHS, SHE HAD BEEN. HOSPITAL I ZED ON .SEVERAL OCCASIONS FOR 
SIMILAR EPI SODE S . EACH RESPONDED TO . ANTIBIOTICS, PARENT ERA L 'HYDROCORTISONE, 
LOW SALT DIET» AND OXYGEN BY IPPB/ 1. SHE WAS ON DIGITALIS. PHYS ICAL EX- ' 
AMINATION REVEA LED A BLOOD PRESSURE 200/! 10, TEMPERATURE 101, PULse: · f20, 
RESPI RAT IONS 40 PER MINUTE. SHE WAS GRAVE LY ILL, PROFOUNDLY _DYSPNE IC, WAS 
PRODUCING BLOODY , FROTHY SPUTUM~ AND HER NECK VE INS WERE GREATLY DISTENDED. 
THE HEART WAS MARKEDLY ENLARGED; THERE WAS A GALLOP RHYTHM BUT NO MURMURS. 
THE LUNGS WERE FiLLED WITH BUBBLING RALES AND EXP I RATORY RHONCH I. SHE WAS 
IMMEDI ATELY STARTED ON OXYGEN AND ADDITIONAL DIGITALIS. AMINOPHYLLINE, 
CORTICOSTERO ID S , AND THE HYPOTENSIVE AGENT, ARFONAD , WERE ADMINISTERED BY 
SLow INT RAVENOUS DRIP. I MPROVLME~ WAS ON LY SLIGHT AND THE DYSPNEA CON­
tiNUED TO BE PROFOUND. AT THI S TIME THE PHYSIOLOGICAL STUDIES SHOWN IN 

ABL E 2 WERE OBTAINED. 
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SUBSEQUENTLY 9 THE PATIENT WAS MAINTAINED ON IPPB/1 WITH 100 PER CENT 
o~YGEN FOR THE REMAINING 17 DAYS OF HER LIFE. PRESSURES UTILIZED VARIED, 
s uT GENERALLY HAD TO BE INCREASED GRADUALLY FROM 25 CM H20 TO 45 CM H20 IN 
oRDER TO RELIEVE THE PATIENT 1S DYSPNEA. SHE COULD BE KEPT COMFORTABLE BY 
rHIS METHODp BUT UPON WITHDRAWAL OF ASSISTANCE~ DYSPNEA BECAME SEVERE WITHIN 
A MATTER OF 5 TO 10 MINUTES AND THE PATIENT WOULD BEOOME CONFUSED AND IR­
RATIONAL. SEVENTY PER CENT ALCOHOL WAS ADMINISTERED BY NEBULIZATION AS AN 
ANTI-FOAMING AGENT 9 AND AL THOUGH THERE APPEARED TO BE SOME T~NSIENT IM­
pROVEMENT9 THIS WAS SUBSEQUENTLY DISCONTINUED WITH NO SIGNIFICANT CHANGE. 
THE INCREASINGLY HIGH PRESSURES UTILIZED IN TH I S CA SE INDICATED THE PRO­
GRESSIVE CHANGE THAT WAS OCCURRING IN HER PULMONARY SYSTEM, RESULTING IN 
INCREASED STIFFNESS OR DECREASED COMPLIANCE OF THE LUNG. 

CASE#). A 40-YEAR-OLD WHITE MALE 5 DAYS PRIOR TO ADMISSION HAD RECEIVE D 
A 12 9 000 VOLT ELECTRICAL SHOCK WHICH RESULTED IN A 48 PER CENT SECOND- AND 
THIRD DEGREE BODY SURFACE BURN. DURING EMERGENCY TREATMENT AT AN OUT LYING 
HOSPITAL 9 HE DEVELOPED PROGRESSIVE RESPIRATORY DISTRESS AND WAS TRANS­
FERRED TO , SEMICOMATOSE WITH SEVERE RESPIRATORY 
DI STRESS CHARACTERIZED BY INSPIRATORY RETRACTION OF INTERCOSTAL SPACES AND 
EXPIRATORY GRUNTING. THERE WAS COPIOUS, THICK» SEROSANGUINOUS FLUID IN 
THE TRACHEA AND SEVERE RESPIRATORY OBSTRUCTION THAT COULD NOT BE CONTROLLED. 
TRACHEOSTOMY WAS PERFORMED WITH SLIGHT IMPROVEMENT. BLOOD PRESSURE WAS 70/40, 
RESPIRATIONS 40 PER MINUTE. 

PHYS IOLOGICAL STUDIES WERE PERFORMED WITH THE RESULTS SHOWN IN TABLE 
). SUBSEQUENTLY 9 HE WAS MAINTAINED ON IPPB/1 WITH 100 PER CENT OXYGEN 
HUMIDIFIED THROUGH A HEATED MAINSTREAM NEBULIZER IN ORDER TO AID IN THE 
EVACUATION OF THE THICKg SEROSANGUINOUS MATERIAL THAT FILLED THE TRACHEA . 
THE BLOOD PRESSURE ROSE TO 90/6o~ AND LATER TO 100 /70. BECAUSE OF THE 
PROFOUND DYSPNEA, CONTINUOUS ASSISTED RESPIRATION AT PRESSURE LEVELS RANG­
ING MOST OF THE TIME BETWEEN 40 AND 45 CM H20 WAS REQUIRED . THE LACK OF 
DIFFERENCE BETWEEN COLUMN 3 AND 4 IN THE TABLE I NDICATES IT PROBABLY WAS 
NOT THE TIME FACTOR THAT PRODUCED THE CHANGE OBSERVED IN THE FINAL COLUMN. 
OVER THE NEXT 12 HOURS, THE PATIENT APPEARED TO IMPROVE CONSIDERABLY . 
HOWEVER» IT WAS OBVIOUS THAT HE WAS SUFFERIN~ FROM AN OVERWHELMING SEPSIS 
AS WELL AS MASSIVE HEMORRHAGIC EDEMA OF THE LUNGS 9 AND HE EXPIRED syD­
D£NLY 2 DAYS AFTER ADMISSION. 

POST MORTEM EXAMINATION CONFIRMED THE CLINICAL IMPRESSION OF DIFFUSE 
BRONCHOPNEUMONIA AND PROFOUND HEMORRHAGIC PULMONARY EDEMA. THE COMBINEO 
WEIGHT OF THE RIGHT AND LEFT LUNGS WAS 4,68o GM. AND THEY SANK IN WATER. 
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CASE 

RooM AIR* 100% 02 ~PPB-02 IPPB-02 100% 02 
lJ.O MIN. 12 MIN. 20 MIN. 20 MIN. 

ARTERIA L BLOOD 

02 SAT. (%) 6o 
I~ 

100 100 100 
P02 (MM. HG) )6 188 275 140 
PC02 (MM. HG) )6 28 29 
PH . "'-- ~·42 664•

42 7.52 7.51 
ALV. P02 ~ . "":· G) 10 674 674 
A-A P02 DIFF. 

540 486 (MM. HG) 72 399 
VENTILATION (L/MIN) )2.4 17.8 22.8 22.0 20.) 
RESPIRATORY RATE 70 40 31 22 26 
TIDAL VoL . (ML) BTPS 459 445 719 998 5t>3 
C02 PRObUCTI-ON (ML) 

26 1 STPD 401 137 109 208 
02 CONSUMPTION (ML) 

349 STPD 469 )20 )09 ))0 
BLOOD PRESSURE 

(MM HG) 60/40 65/40 S0/50 95/6o 90/50 
(SYSTOLIC/DIASTO LIC) 

CASE 2 

RooM AIR* 100% 02 IPPB-02 IPPB-02 100% 02 
60 MIN. 15 MIN. 45 MIN. 20 MIN. 

02 SAT. (%) 31 86 §5 100 95 
P02 (MM. HG) 20 R~ 4§ 

212 4: PC02 (MM. HG) 56 40 
PH . 7.28 66~·39 6J·34 6J.41 66~·37 ALV. P02 (MM HG) 95 
A-A P02 DIFF. 

~4.6 457 6 574 (MM. HG) 75 571 
VENT .I LAT I ON ( L/M IN) 7.7 22. .15.2 
RESPIRATORY RATE 40 35 29 24 )2 
TIDAL VOL. (ML} 

420 476 BTPS 193 -- 920 
C02 PRODUCTION 

(ML) STPD 129 242 200 220 
02 CONSUMPTION 

154 340 (ML) STPD 251 275 
8LQ..OD PRESSURE 100/SO 120/90 200/110 170/100 

*ON ROOM AIR BREATHING FOR ONLY A FEW MINUTES OWING TO SEVERE ASPHYXIA. 
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CASE 3 

RooM AIR 100% 02 IPPB-02 IPPB-02 IPPB- 02 
40 MIN. 15 MIN. 45 MIN . 30 MIN. 

25 OM H20 25 OM H20 45 OM H20 

02 SAT. (%) 50 75 82 82 92 
P02 (MM HG) 30 50 6o 62 80 
PC02 (MM HG) 26 30 25 26 24 
PH 7 .I 0 7 .II 7.17 7.20 7.22 
ALV. P02 (MM HG) 115 670 690 690 695 
A-A P02 DIFF. 

85 620 630 628 615 (MM HG ) 
VENTI LAT ION {l/MIN) 18.2 . 17.5 24.4 25.8 33 
RES PI RATORY RATE 6o 5~ ~2 32 30 
TIDA L VOL (ML) BTPS 300 31 7 2 805 1100 
·C02 PRODUCT I ON 

262 289 (M L) STPD 250 290 300 
02 CONSUMPTION 

264 276 340 (ML ) STPDc1 320 325 
ARTER IAL PRESSURE 

(MM HG) 50/20 6o/40 85/50 90/6o 90/6o 

-

OXYGEN SATURATION DATA 
PRESSURE 

PATIENT DIAGNOSES RooM AIR 100% 02 IPPB-02 OM H20 

 MYOCARDIAL INFARCTION, 
PULMONARY EDEMA~ SHOCK 65 80 100 15-20 

 MYOCARDIAL INFARCTION, 
PULMONARY EDEMA, SHOCK 76 87 99 15-20 

 HYPERTENSIVE CARDIOVAS-
GULAR DISEASE, PULMONARY 

74 85 EDEMA, HYPOTENSION 100 . 25-30 
 POLIOMYELITIS, PULMONARY 

INFARCTION, PULMONARY 
6o EDEMA, TANK RESPIRATOR, 75 97 20-35 

SHOCK 

IN ORDER TO ILLUSTRATE FURTHER THE ROLE OF IPPB/1-02 IN THE TREATMENT OF PULMO­
NARY EDEMA WITH SHOCK, 4 ADDITIONAL CASES STUDIED BY EAR OXIMETRY ARE SUMMA RIZED 
IN THE ABOVE TABLE. IN EACH INSTANCE, HYPOTENSION OR SHOCK WAS PRESENT AND NOT 
CORRECTED UNTIL AFTER IPPB/1-02 WAS ADMINISTERED. IN NO . INSTANCE WA S THE HYPO­
TENSION OR SHOCK WORSENED BY IPPB/1. 




