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Case 1,   

A 16 year old school girl was admitted to the hospital on  
, 1959 with an upper respiratory tract infection. This episode was 

believed to be viral in origin and was not related to her chronic 
illness. 

The patient was apparently well until the age of 9 when she began 
complaining of exertional dyspnea and easy fatigability. At that 
time, her parents noticed that the child had some cyanosis of the lips 
and clubbing of the digits. At the age of 13, in 1956, she developed 
subjective fullness in the LUQ of the abdomen and abdominal swelling. 
A physician who was consulted found an enlarged liver and spleen. 
Exploratory laparotomy disclosed an enlarged nodular liver with micro
scopic evidence of portal cirrhosis, ' congestive splenomegaly, portal 
hypertension (portal vein pressure 310 mm of citrate). Splenectomy 
was performed. The spleen weighed 340 grams. X-ray studies revealed 
patent splenic and portal veins. 

At the age of 15, she was readmitted to the same hospital with 
the diagnosis of conversion reaction and probable pulmonary ~rterio
venous fistula. Physical findings were essentially the same as on 
previous admission~ marked clubbing of the digits, cyanosis of the 
lips and enlarged liver. Right heart catheterization demonstrated 
no intracardiac right to left shunt, normal right heart pressures 
and an arterial oxygen saturation of 89.6% on room air breathing and 
90% on 109% 02 breathing. The arterial C02 tension was 36 mm Hg and 
39 mm Hg respectively. The liver function tests done at that time 
revealed a 10% BSP retention, a 4+ cephalin flocculation, 8 units 
Thymol -turbidity, total protein 6.3 gm (albumin 2.6, globulin 3.7), 
SGOT 56 units/ml, and total serum bilirubin of 1.3 mg%. 

When examined at , the patient was in no dis
tress, her blood pressure was 126/60, pulse 120/min., respiratory 
rate 24/min. and an oral temperature of 102° F. The lips were cyanotic, 
moderate conjunctival injection and plethora of the face. The lungs 
were clear, several spider nevi were seen over the thorax. The heart 
was normal in size, loud M1, P2 was greater than A2. No murmurs 
were heard. The liver edge was felt 3 fingers below the right costal 
margin. A transverse scar was present in the LUQ. Marked clubbing 
of the digits and minimal palmar erythema were noted. A trace of 
pretibial edema was present. 

The pertinent laboratory findings were: hemoglobin blood level 
14.8-15.3 gm%, hematocrit 43.7%, BSP retention 37%, serum bilirubin 
0.8 mg%, cephalin flocculation 4+ in 48 hours, thymol turbidity 5.7 
units, alkaline phosphatase 7.0 BU, total serum proteins 6.6 gm 
(albumin 2.8, globulin 3.8), prothrombin time 12 sec (control 12 sec), 
venous pressure 11-14 em of citrate, circulation time 10 sec, total 
vital capacity 2.9 (85% of predicated). The cardiac series revealed 
a normal heart size, and no abnormal pulsations. The pulmonary 
vascular volume was within normal limits. Very small radiodensities 
were identified in the right lower lung field. The electrocardiogram 
revealed non-specifi~ ST-T waves changes. 
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The patient was seen on several occasions in the emergency 
service and admitted to the hospital with pneumonia, upper gastro
intestinal bleeding and drug intoxication. In , 1964, the heart 
was found to have increased in size and a pansystolic murmur was 
heard at the apex. The electrocardiogram at that time revealed 
diastolic overloading of the left ventricle. The patient refused 
further studies and later was transferred out of the city. 

COMMENTS: The patient is believed to have had Juvenile 
cirrhosis. 

Case 2,   

A 45 year old woman was admitted to  because 
of profuse G. I. bleeding. On  1960 she had tarry stools, 
and experienced one fainting spell. On  1960 she again noticed 
that her stools contained large quantity of fresh blood. When she was 
brought to , the patient was in hemorrhagic shock, for which she 
received several units of blood. Physical examination revealed an 
emaciated woman with slightly icteric sclera. The neck veins were 
flat, the lungs were clear. The heart was normal in size and an 
ejection systolic murmur was heard over the base. The blood pressure, 
after the transfusion, stabilized at 130/90. Palpable nodes were 
felt in both axillae. The liver edge was felt 7 em below costal 
margin, but the liver appeared nodular and firm, and not tender. The 
spleen was not palpable. There was no peripheral edema. Spider nevi 
and palmar erythema were not seen. 

Hemoglobin blood level was 9.5 gm% (after transfusion). The 
liver function tests performed on /60 were: serum bilirubin 0.7 mg%, 
cephalin flocculation 1+, Thymol turbidity 2.1 units, alkaline 
phosphatase 24.7 B.D., and a prothrombin time 12.0 sec. 

Esophagoscopy and gastroscopy revealed large varices in the 
lower third of the esophagus and over th~ posterior wall of the 
stomach. Injection of some of the large varices with a sclerosing 
substance was performed. A splenogram was done on /60, and 
revealed obstruction of the portal vein. The portal vein ended 
abruptly in the porta-hepatis forming a serpinginous, tortuous col
lection of dilated veins. A liver scan revealed a grossly nodular 
liver pattern. 

In 1957, the patient had a left mastectomy and bilateral 
oophorectomy for a duct-cell carcinoma of the left breast. In , 
1960, a right mastectomy, removal of axillary lymph nodes and radiation 
of the axillary regions were accomplished. 

The condition of the patient progressively worsened with evidence 
of further liver cell dysfunction and metastasis. On /60, the 
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patient became markedly icteric and had multiple mestastatic lesions 
throughout the chest wall. Her serum bilirubin rose to 13.4 mg%, 
alkaline phosphatase to 41.3 B.U., Thymol turbidity to 15.8 units, with 
1-3+ cephal i n flocculation. 

COMMENTS: The patient had complete obstruction of the portal vein 
at the porta-hepati s with the development of esophageal and gastric 
varices. The pati ent bled profusely from these varices. Most probably 
the portal venous obstructi on was ~~used by metastatic process to the 
lymph node in the porta-hepatis with secondary thrombosis of the portal 
vein. 

PULMONARY AND PERIPHERAL GASEOUS EXCHANGE 

Case 1 89 

Case 2 95 

Normal - 94 . 9 :t 2 . 6 

Case 3,   

IN CASES 1 AND 2 

Peri phe r al A AV 02 

(%) 

4 

26 

41. 7 ± 12. 8 

rom Hg 

8 

A-a gradient (rom Hg) 

Room air 

64 

5 

13 ± 6 

100% 02 

577 

69 

48 ± 16 

A 30 year old colored man was apparently well until a year prior 
to admission (  1962), when he began noticing some ankle 
swelli ng, afte r being up all night drinking Vodka and Bourbon. Four 
months PTA, he started complaining about some exertional dyspnea, 
which was followed by orthopnea and paroxysmal nocturnal dyspnea. 
For 3 weeks PTA, he has had dark-tea colored urine ~ 

The patien t began drink i ng at the age of 17, consuming one-fifth 
to one pint of wh i skey daily. His protein intake was probably 
deficient, as he did not eat when he drank. He denied any previous 
episodes of jaundice or symptoms referable to the liver or heart. 

Physically, he appeared emaciated and dyspneic. His blood 
p r essure was 130/108 on admi ssion, his pulse rate was 140/min. and 
h i s r espiratory r ate 28 - 32/min. The sclera were slightly icteric, 
and he had early a r cus seni lis . Visual fields revealed a right 
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homonymous hemianopsia. The lungs were clear. The heart was en
larged, a ventricular gallop and an apical systolic murmur (grade 
i) were heard. The P2 was greater than A2. There was no para
doxical pulsations . The liver edge was felt 2 fingers below the 
costal margin, the spleen was not palpable. A marked wasting of 
the shoulder muscles and moderate clubbing of the digits were noted. 
A hyperactive knee jerk was present. 

The hemoglobin blood level was 11.8 gm%, hematocrit 28%, serum 
bilirubin 2.2 mg%, BSP retention 29%, cephalin flocculation 2+, 
alkaline phosphatase 13 B.U., Thymol turbidity 4 units, total serum 
protein 6.4 gm% (albumin 4.2, globulin 2.2), prothrombin time 12.5 
sec, SGOT 65 units/ml. 

On /62, the venous pressure was 2~cm and circulation time 
50 sec. After one week of treatment ( /62), his venous pressure 
fell to 11 em and CT to 21 sec. Similarly his body weight dropped 
from . 137 lbs . on ad~ission to 123 lbs. on /62, and to 115 lbs. 
on /62. The therapeutic regime consisted of bed rest, hospital 
diet with supplement of Vit. B1, and B complex, Digitalis and 
diuretics. 

On his discharge from the hospital, the patient had only a 
moderate cardiomegaly and a blood pressure of 100/75. Both the 
ventricular gallop and the apical systolic murmur had disappeared. 
His cardiac status was stable from. discharge to , 1964. From 
that date to , 1965, he was in and out of cardiac decompensation. 

-
The patient was thought to have ''Nutritional Heart Disease", 

cerebral embolism and cardiac decompensation. 
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Table l. Study on arterial oxygen during the breathing of room air 
and the breathing of 15 per cent o2 in patients with 
cirrhosis of the liver. · 

Room Air 15% 02 

02 saturation A-a gradient 02 saturation A-a gradient 
Case (%) (mm Hg) (%) (mm Hg) 

1 94 25 90.6 15 

2 92 24 89 9 

3 92 31 90 18 

4 80 50 72 22 

5 89 46 78 28 

Mean 89 35 84 18 

Table 2. Pulmonary venoarterial admixture, using the 100% oxygen 
method (subject is at rest) . 

A-a gradient (mm Hg) 

n range mean 

A. Cirrhosis of the Liver 20 14-466 146.4 

B. Clubbing of Digits 17 159-597 369 

C. Normal Digits 11 31- 86 48.1 

A-a gradient = Alveolar-arterial o2 tension gradient in mm Hg. 
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Table 3. The effect of exercise on the pulmonary venoarterial 
admixture in patients with cirrhosis of the liver 
(using 100% o2 breathing) . 

A-a gradient (mm Hg) 

Rest Exercise Ll Ex- R 

n - mean (range) mean (range) mean (range) 

Cirrhosis 

Normal 

20 146.4 (14-466) 207.6 (27-610) +61.2 (-5 to 

11 48.1 (31·-86) 58.1 (18-93) +10 (-13 to 

A-a gradient = Alveolar- arterial o2 tension .gradient in 
mm Hg. 

201) 

36) 
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Table 5. Peripheral gaseous e x change in patients with cirrhosis 
of the liver. 

Arteriovenous difference across the hand 
Systemic Arterial 
02 Saturation Oxygen Saturation 02 Tension C02 Content 

(%) ( %) (mm Hg) (vol %) 

1* 93 1.6 0 +0.29 

2* 89 4.0 8 -1.42 

3* 88 16.0 19 +2.59 

4** 90 7.0 16 +1.03 

5 90 22.0 20 +4.18 

6 94 29.0 44 +6.18 

7 93 39.0 44 +3.14 

8 81 21.0 14 +2.78 

9 92 30.0 48 +3.86 

10 -9 4 47.0 37 +2.92 

11 98 53.0 72 

12 95 64.0 +2.73 

* Clubbed Digits ** Marked Palmar Erythema 
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