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MEDICAL GRAND ROUNDS -
OctoBer 2l, 1957

CASE #l. A 22-YEAR-OLD NEGRO MALE ALCOHOLIC WAS ADMITTED WITH A ONE-DAY
HISTORY OF ACUTE GASTROINTESTINAL BLEEDING. A CHEST X-RAY MADE 2 MONTHS
pRIOR TO ADMISSION REVEALED RIGHT UPPER LOBE DISEASE, PROBABLY PULMONARY
fUBERCULOSIS, BUT THE PATIENT REFUSED TREATMENT AT THAT TIME. PHYSICAL
EXAMINAT|ON REVEALED AN ACUTELY AND CHRONICALLY ILL YOUNG MAN, BLOOD PRES-
SURE WAS NOT OBTAINABLE, RESPIRATIONS 50, THERE WAS BRONCHIAL BREATHING
OVER THE RIGHT UPPER LOBE AND SCATTERED RHONCHI AND RALES, CHEST X=RAY
REVEALED A PNEUMONIC PROCESS OF THE RIGHT UPPER LOBE AND DIFFUSE NODULAR
INFILTRATION THROUGHOUT THE LEFT UPPER LOBE. MASSIVE G| BLEEDING CON-
TINUED., |N SPITE OF TRANSFUSIONS TOTALLING 35,500 cc., THE HEMOGLOBIN NEVER
ROSE ABOVE | GM. AND THE PAT!ENT REMAINED MARKEDLY HYPOTENSIVE., EIGHTEEN
HOURS AFTER ADMISSION, HIS CONDITION SOMEWHAT IMPROVED, GENERAL INHALA-
TIONAL ANESTHESIA AND A SUBTOTAL GASTRECTOMY WERE PERFORMED. PosT-
OPERATIVELY, BLOOD PRESSURE WAS STABILIZED WITH PRESSOR AMINES AND BLOOD
TRANSFUSIONS. PROGRESSIVE HYPERPNEA WiITH MODERATE DYSPNEA WERE NOTED.
ULTIMATELY, SEVERE DYSPNEA ACCOMPANIED BY BLOODY, FROTHY SPUTUM, MARKED
NECK VEIN DISTENSION, AND A BLOOD PRESSURE OF 60/40 peveLoPep. |00 PER
CENT OXYGEN BY MASK DID NOT RELIEVE THE PATIENT's DYSPNEA. |PPB wiTtH |00
PER CENT OXYGEN AT 22 CM OF WATER SATISFACTORILY DECREASED HIS RESPIRATORY
RATE AND RELIEVED HIS DYSPNEA. THIS WAS CONTINUED FOR )| HOURS UNTIL STRIK-
ING |IMPROVEMENT HAD SEEN ACHIEVED. THEN HIGH CONCENTRATIONS OF 02 WiTHOUT
PRESSURE WERE USED. HOWEVER, IT BECAME NECESSARY TO REINSTITUTE |PPB/I

FOR PERIODS OF |/2 HOUR AT A TIME EVERY TWO HOURS TO CONTROL DYSPNEA,

UNTIL PULMONARY EDEMA GRADUALLY CLEARED.

CAse #2. A lli-YEAR-OLD NEGRO WOMAN WITH DISSEMINATED LUPUS ERYTHEMATOSUS
AND HYPERTENS!VE CARDIOVASCULAR D|SEASE WAS ADMITTED TO THE HOSPITAL WITH
SEVERE DYSPNEA, CHEST PAIN AND FEVER OF SEVERAL HOURS' DURATION. DURING
THE PRECEDING |0 MONTHS, SHE HAD BEEN HOSPITALIZED ON SEVERAL OCCASIONS FOR
SIMILAR EPISODES. EACH RESPONDED TO ANTIBIOTICS, PARENTERAL HYDROCORTISONE,
LOW SALT DIET, AND OXYGEN BY |PPB/l. SHE WAS ON DIGITALIS. PHYSICAL EX-
AMINAT1ON REVEALED A BLOOD PRESSURE 200/110, TEMPERATURE |0l, PuLsg- 120,
RESPIRATIONS JJO PER MINUTE. SHE WAS GRAVELY ILL, PROFOUNDLY DYSPNEIC, WAS
PRODUC ING BLOODY, FROTHY SPUTUM, AND HER NECK VEINS WERE GREATLY DISTENDED.
THE HEART WAS MARKEDLY ENLARGED; THERE WAS A GALLOP RHYTHM BUT NO MURMURS.
HE LUNGS WERE FILLED WITH BUBBLING RALES AND EXPIRATORY RHONCHI. SHE WAS
IMMED IATELY STARTED ON OXYGEN AND ADDIT IONAL DIGITALIS. AMINOPHYLLINE,
CORTICOSTEROIDS, AND THE HYPOTENSIVE AGENT, ARFONAD, WERE ADMINISTERED BY
SLow INTRAVENOUS DRIP. |MPROVEMENT WAS ONLY SLIGHT AND THE DYSPNEA CON-
TINUED TO BE PROFOUND. AT THIS TIME THE PHYSIOLOGICAL STUDIES SHOWN IN
TABLE 2 weRE OBTAINED.
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SUBSEQUENTLY, THE PATIENT WAS MAINTAINED ON [PPB/l wiTH 100 PER CENT
OXYGEN FOR THE REMAINING |7 DAYS OF HER LIFE. PRESSURES UTILIZED VARIED,
puT GENERALLY HAD TO BE INCREASED GRADUALLY FROM 25 cM H20 T1o U5 om H20 In
ORDER TO RELIEVE THE PATIENT'S DYSPNEA. SHE COULD BE KEPT COMFORTABLE BY
fH!S METHOD, BUT UPON WITHDRAWAL OF ASSISTANCE, DYSPNEA BECAME SEVERE WITHIN
A MATTER OF 5 TO |0 MINUTES AND THE PATIENT WOULD BECOME CONFUSED AND |R-
RATIONAL. SEVENTY PER CENT ALCOHOL WAS ADMINISTERED BY NEBULIZATION AS AN
ANT | ~FOAMING AGENT, AND ALTHOUGH THERE APPEARED TO BE SOME TRANSIENT IM-
PROVEMENT, THIS WAS SUBSEQUENTLY DISCONTINUED WITH NO SIGNIFICANT CHANGE.
THE INCREASINGLY HIGH PRESSURES UTILIZED IN THIS CASE INDICATED THE PRO-
GRESSIVE CHANGE THAT WAS OCCURRING IN HER PULMONARY SYSTEM, RESULTING IN
INCREASED STIFFNESS OR DECREASED COMPLIANCE OF THE LUNG,

CASE #3. A JO-YEAR-OLD WHITE MALE 5 DAYS PRIOR TO ADMISSION HAD RECEIVED

A 12,000 voLT ELECTRICAL SHOCK WHICH RESULTED IN A I8 PER CENT SECOND- AND
THIRD DEGREE BODY SURFACE BURN. DURING EMERGENCY TREATMENT AT AN OUTLYING
HOSPITAL, HE DEVELOPED PROGRESSIVE RESP|RATORY DISTRESS AND WAS TRANS-

rerreD TO |G : cc\!COMATOSE WiTH SEVERE RESPIRATORY
DISTRESS 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 TO/)0,
RESPIRATIONS JO PER MINUTE.

PHYS10LOGICAL STUDIES WERE PERFORMED WITH THE RESULTS SHOWN IN TABLE
3, SUBSEQUENTLY, HE WAS MAINTAINED ON |IPPB/| wiTH |00 PER CENT OXYGEN
HUMIDIF IED THROUGH A HEATED MAINSTREAM NEBULIZER IN ORDER TO AID IN THE
EVACUATION OF THE THICK, SEROSANGUINOUS MATERIAL THAT FILLED THE TRACHEA.
THE BLOOD PRESSURE ROSE TO 90/60, AND LATER TO 100 /70. BECAUSE OF THE
PROFOUND DYSPNEA, CONT|NUOUS ASSISTED RESPIRATION AT PRESSURE LEVELS RANG-
ING MOST OF THE TIME BETWEEN JO AND 145 oM HP0 wAS REQUIRED. THE LACK OF
DIFFERENCE BETWEEN COLUMN 3 AND /| IN THE TABLE INDICATES IT PROBABLY WAS
NOT THE TIME FACTOR THAT PRODUCED THE CHANGE OBSERVED IN THE FINAL COLUMN,
OVER THE NEXT |2 HOURS, THE PATIENT APPEARED TO |MPROVE CONSI|DERABLY.
HOWEVER, IT WAS OBVIOUS THAT HE WAS SUFFERING FROM AN OVERWHELMING SEPSIS
AS WELL AS MASSIVE HEMORRHAGIC EDEMA OF THE LUNGS, AND HE EXPIRED SUD-
DENLY 2 DAYS AFTER ADMISSION.

POST MORTEM EXAMINATION CONFIRMED THE CLINICAL IMPRESSION OF DI|FFUSE
BRONCHOPNEUMONIA AND PROFOUND HEMORRHAGIC PULMONARY EDEMA. THE COMBINED
WE|GHT OF THE RIGHT AND LEFT LUNGS WAS 1,680 @M. AND THEY SANK IN WATER.
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CAse |
RooM AIr¥  100% 02 |PPB-02 | PPB-02 100% 02
40 MmiIN. 15 MIN, 30 MIN. 20 MIN,

ARTERIAL BLOOD
02 Sar. (%) 60 100 100 100
pgz (mm. He) 36 |2§ 188 275 140
PaOZ (MM, Ha) 36 5 37 - 2? s 2% " -
P ) : . . » -
ALv. P02 (fim. -Ha) |og 66l 671 67l -
A-a PO2 DiFF.

(Mm. He) T2 510 )86 399 —
VEnTILATION (L/MIN)  32.0 17.8 22.8 22.0 20.3
RESPIRATORY RATE 70 )10 3] 22 36
TipaL Vor.(mL) BTPS 159 U5 719 998 563
C02 probucTiON (ML)

STPD 401 26 137 109 208
02 consumpTiON (ML)
STPD 319 320 309 330
BLOOD PRESSURE
§MM He) 60/40 65/40 80/50 95/60 90/50
SsYSTOLIC/DIASTOLIC)
Case 2
Room Air#  |00% Oo | PPB-02 | PPB-02 100% 02
60 MIN. 15 MIN, 5 MIN. 20 MIN,
02 Sat. (%) 31 86 35 100 7,
P02 (mm. Ha) 20 zj g 212 l
. 53 28 7.39 h? 3l . 4 7.57
P 4 . ‘ . ;
ALv. P02 (mm Ha) 95 662 660 66% 665
e ddy: 75 60 571 457 57)
MM. He
VEnTiLATION (L/MIN) 7.7 IZ.6 s 22.6 15.2
RESPIRATORY RATE 0 55 29 32
TipaL vor. (ML)
BTPS 193 1420 - 920 476
CO2 PRODUCTION

(ML) STPD 129 242 - 200 220
02 CONSUMPTION '

(ML) STPD 15 251 - 310 275
BLOOD PRESSURE 100/80 120/90 - 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 | PPB-02 | PPB-02 | PPB-02
4O min. 15 MIN. U5 MmN, 30 MIN.
25 cm H20 25 cm Ho0 15 cm H20
02 Sat. (%) 50 i) 82 82 92
sz (Mm Ha) 30 50 60 62 80
PCOp (MM Ha) 26 %0 25 26 2l
PH T.10 Tell T.17 T.20 y
ALv. SOZD(MM He) 115 670 6 690 695
A-A P IFF.

[ s) & 620 630 628 615
VEnTILATION (L/Mmin) 18.2 17.5 2l 25.8 33
RESPIRATORY RATE 60 55 32 %2 30
TioaL voL (ML) BTPS 300 318 762 805 1100
CO2 PRODUCTION

(ML) STPD 250 262 289 290 300
02 CONSUMPTION

(mL) STPDo 26l 276 320 %25 340
ARTERIAL PRESSURE

(mv He) 50/20 60/110 85/50 90/60 90/60

OXYGEN SATURATION DATA

PRESSURE
PATiENT DIAGNOSES RooM AIR 100% 02 | PPB-02 cm_H20
MYOCARDIAL INFARCTION,
PULMONARY EDEMA, SHOCK 65 80 100 15-20
MYOCARD IAL INFARCTION,
PULMONARY EDEMA, SHOCK 76 87 99 15-20

HYPERTENSIVE CARDIOVAS-

CULAR DISEASE, PULMONARY

EDEMA, HYPOTENSION g 85 100 - 25-30
POLIOMYELITIS, PULMONARY

INFARCT |ON, PULMONARY

EDEMA, TANK RESPIRATOR, 60 75 97 20-35
SHOCK

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





