MEDICAL GRAND ROUNDS PARKLAND MEMORIAL HOSPITAL
| DECEMBER 1966

PATHOGENESI!IS OF EDEMA

Case |,

This 19 year old - girl was brought to the hospital because of acute onset
of severe breathlessness, For approximately | week she had noted exertional dyspnea
and swelling of feet and ankles, On the night before admission she had been awakened
with severe dyspnea which subsided after sitting up for | hour,

For 3 to 4 months she had noted increasing nervousness, sweating, heat intolerance,
improved appetite and weight loss,

Physical examination revealed: regular pulse 160/min, BP 150/20, distended neck
veins, enlarged thyroid with bruit, bubbling rales through both lung fields, cardiomegaly
with gallop rhythm and pseudo-rub, pretibial and sacral edema, fine tremor, velvety skin,
soft fine hair and onychoclysis, No eye signs of Graves disease,

Venous pressure 24 cm H20; circulation time 7 seconds; chest X-ray showed cardio-
megaly and congested lung fields; PBI-12 pg%; RAI-54%; cardiac output was [8 liters/min,

IMPRESS ION:

Thyrotoxicosis with high output venous congestive state,

Case 2,

This 56 year old - man was admitted to — for evalua-
tTion of hypertension, Aortography revealed arteriosclerotic plaques obstructing both
renal arteries. Renal venous catheterization revealed pressor material coming from
both kidneys., Glomerular filtration rate (creatinine clearance) was 48 mi/min,
Aldosterone secretory rate was 750 pg/day, Urine sodium was 94 mEq per 24 hours, When
10 gms of salt was added fo his regular diet, his weight remained stable and he did not
accumu late edema,

After arterial grafting his blood pressure fell to normal and his creatine clearance
rose to 95 mi/min,

CONCLUSON:

Despite bilaterally hypoperfused kidneys with reduced glomerular filtration rate
and elevated aldosterone levels, the ability to regulate sodium excretion was normal,



Case 3,

This 15 year old - girl was followed in the obstetrics clinic from - to
September 1966 during her first pregnancy. The expected date of delivery early in
h. Her BP in the clinic was normal, but on , 1966 it had risen to
140/90, She was admitted to the hospital on following a convulsion at home,

PHYS ICAL EXAMINATION:

BP 150/120; T. 975; P. 100, Disoriented and confused, Pretibial, sacral and
facial edema,

LABORATORY DATA:

Hematocrit 42%; BUN 18 mg%; Urinalysis - 3+ albuminuria,

COURSE IN HOSPITAL:

She was treated with MgS0O, and apresoline. Labor was induced and she delivered
a5 Ib., 8 oz, infant, After delivery BP fell to 130/80,

ADDITIONAL TESTS:

le Assay of blood taken before delivery was strongly positive for the natriuretic factor,
2, Assay of blood taken | week after delivery was negative for natriuretic factor,
CONCLUS 10N:

Primagravid giri with eclampsia and edema, The high level of natriuretic factor

suggests that salt retention was due to some primary intrarenal disturbance rather
than to a decrease in effective arterial blood volume,
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TABLE !

CAUSES OF EDEMA

PRIMARY REDUCTION IN PLASMA VOLUME

A. Hypoalbuminemia

Nephrosis, protein-losing enteropathy, cirrhosis, starvation,
B. Cirrhosis with ascites - increased portal pressure + decreased serum albumen.
C. Localized transudation -

Venous and lymphatic obstruction.,

CONGESTIVE HEART FAILURE

A Left ventricular failure
Aortic valvular disease
Mitral valvular disease
Myocardial disease
B. Right ventricular failure
Puimonary disease with hypertension.
Constricting myocardial or pericardial disease.

HIGH CARDIAC OUTPUT STATE

(¥p]

WiTH DECREASED EFFECTIVE ARTERIAL BLOOD VOLUME.,

A. Anemia

B, Beri-beri

C. Thyrotoxicosis

D. A - V shunts - Pagets, Cirrhosis
E. Anoxia - Cor-pulmonale

HiGH QUTPUT STATES WITH INCREASED EFFECTIVE ARTERIAL BLOOD VOLUME.

A, Acute glomerulo-nephritis

B. Toxemia of pregnancy.

C. Renal shutdown with excess salft,
i. Acute tubular necrosis
2, Ureteral obstruction

3, Severe chronic renai failure



TABLE (N

CRITERIA FOR CHANGES IN EFFECTIVE ARTERIAL BLOOD VOLUME

DECREASED EFFECTIVE ARTERIAL BLOOD VOLUME

l. Elevated antidiuretic hormone and impaired ability to excrete a water load.
Tendency toward hyponatremia,

2. Increased renin and angiotensin,

3. Increased aldosterone,

4, Decreased natriuretic factor,

5. Impaired sodium excretion,

INCREASED EFFECTIVE ARTERIAL BLOOD VOLUME

I, Decreased antidiuretic hormone, Tendency toward hypernatremia,
2, Decreased renin and angiotensin,

3, Normal or decreased aldosterone,

4, Increased natriuretic factor,

5, Enhanced ability to excrete salt loads,
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Figure 2. FACTORS INVOLVED IN HOMOSTAT!C CONTROL_ OF ARTERIAL_BLOOD VOLUME
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