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Fig. 1. Starling forces acting at the peripheral capillary.

vt AN Aoz YA A F-F LAy
£ yAEEE FEe] gk, odF F4 3L viad
EtE Ao glojA] ZhA o] LA o] AAollA] Uz} Fr1HE
W FA] 7 A 4-glo] Abgsle] Af2] o] 5 ol F
o, 7bE4 5 o] go] Fristd A mAAESH
o] ZtA4sa FlE N B Eo] AFNAA $Fo WAL
AAde AEE dcot o) 4FAEEC] Ul
congenital analbuminemia $abol| A F-Fo] ukAslx]
= gEok, aiebd Aol dEAFA o AHEe)
E F7hslo] A gewd AAlEH] HEFL waEy] of
g}, $2& 74 43 o] 25 UA 32]H o)A FA10E
ol A, Jy4F oz gy §4o] 3 A 4
2le| o] Al o]l whol] ZTahstn QA golH 5 & o
27)& Folo] AF o2 AN 7= E7HE3}7]el
Starling forces?] @ 3l 23] HFo] LAFE = 4l
Aol A 2571 54l YAgte] Wa et

CEX- IR

AF-A R BF BAlols 77t} g<le] 3, Fig.
2ol M B 4 gle vle} Fo] A14A Aulr} 5w 41]lo]
Folol & 7bol & ¥4 ZF(effective artierial
blood volume) ¢] 7452 Ao} A&}, olul
FHyege] 7hAo] 23l renin ¥¥] Y angiotensin

¢ Aol s, agAAe] A5 FUGLE

TAE Helle 80 2}, AgB42o ole] A}
TA A FHgo] Hojxln MmoiAe] Nawl 429 =
471 $7155, aldosterone 8|2 Z7fo 25l x
GA Aol o] Na g 58] A F47F F71]o] &
Aol Frhed Aoz walHollAe] H4gto] 4
&3t L1538 FAsA "o,

Uy BE

ZHA gl A F-Folak B4-5 T3}, 1 Ho gl
ofd E4 PAe FH UAE fibrosis o2 U
sinusoidel| 4] H4<te] F7}ol ot k7w % 4] hypoal-
buminemia &= 7} # ol A4 albumin ¥ 4 = 3 4,
catabolism®] $7}2 Q18] £3] Hol: L7402 ¥x
oncotic pressurez} SolAA HE o PAHE 9} F
o, 28 sinusoidE A 4H4 2 2 albumine] &}§27
Al FHE 5 oA B4 FAo) Sk F8.3 AL o}
Yot @4 gl o] §5 Frleb Bohuigke] Fobe B
5 Aol el d AR ste doz AE3rh - Fol
UAA +EAFo} B4y AE Aosie B 7 7t
71454 Fig. 3ol =431 v}, el d o] gollw A%
7lge] AAolm JAH o 2 B571 FE 7] Aol ofv]
vebd 4 91, ol BAEL Al g FeA
ql Hgglel = 2 g 2| 7} Aol A dEo A F4+F

%A% 4 glvke “Overflow” o] 8¢ A F

§-102



High- output
cardiac fallure

Low- output
cardiac fallure

N /
{ Perlpheral

vascular resistance  Cardiac output

\ i Effective arterlal /

blood volume

e ! N

Nonosmotic _ Sympathetic . { Renin-angiotensin-
! AVP release Lervous system aldosterone system

N |

Diminished
renal hemodynamics
and
renal sodium and water
excretion

Fig. 2. Mechanisms explaining the defect in water and sodium excretion in
congestive heart failure. AVP =arginine vasopressin.
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Fig. 3. Underfilling and overflow theories of the pathogenesis of fluid retention and asciles for-
mation in hepatic disease.
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Fig. 4. Pathogenesis of edema in nephrotic syndrome.
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Table 1. Site and Mechanism of Action of Diuretics

Diuretics

Site of Action

Mechanism
of Action

Unique Side
Effects

Filtration diuretics
Aminophylline
Glucocorticoids

Osmotic diuretics
Mannitol

Carbonic
anhydrase
inhibitors
Acetazolamide

Loop diuretics
Furosemide
Ethacrynis; acid
Bumetanide

Thiazide diuretics
and related
drugs

Potassium-sparing
diuretics
Spironolactone

Amiloride
Triameterene

Glomerulus

Throughout the
nephron, but
mainly in the
proximal tubule
and Henle's
loop, and
collecting duct

Proximal tubule
and distal tubule
(stight)

Thick ascending
limb of Henle

Medullary
collecting duct

Distal convoluted
tubule and
medullary
collecting duct

Collecting duct

Collecting duct

Increased GFR

Interference with
-reabsorption of
- water, resulting
in secondary
impairment in
salt transport

Interference wizh
carbonic anhy-
drase action

Interference with
2CI-Na-K
transport

Interference with
neutral NaCl
reabsorption

Competitively
inhibits
mineralocorticoid
actior,

Blocks passive
sodium channel

Hypernatremia

Metabolic acidosis,
hepatic coma in
patients with
preexisting liver
failure

Ototoxicity (more
often with
ethacrynic acid),
allergic
interstitial
nephritis

Hypercalcem?a,
allergic
interstitial
nephritis

Hyperkalemia,
type IV RTA

Hyperkalemia type
IV RTA,
triamterene
kidney stone and
triamterene acute
renal failure
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renin-aldosterone system & ¢ A 3§l + converting
enzyme inhibitors] AF-8-2 ma{s & 4 gl
= Abstract =

Pathogenesis and Management
of Edema
Sung Kwang Park, M.D. and Sung Kyew Kang, M.D.

Department of Internal Medicine, Chonbuk University
Medical School, Chonju, Korea

Edema is defined as a palpable swelling produced by
expansion of the interstitial fluid volume. A variety of
clinical conditions are associated with the development
of edema, including congestive heart failure, cirrhosis of
the liver, and the nephrotic syndrome. There are two
basic steps involved in edema formation: an alteration
in capillary hemodynamics is present that favors the
movement of fluid from the vascular space into the
interstitium; and dietary sodium and water are retained
by the kidney. Idiopathic edema refers to a disorder
occuring in young, menstrating women in the absence of
cardiac, hepatic, or renal disease.

General measures which are effective in all edema-
forming states involve bed rest and sodium restriction.
In all cases of edema formation, treatment of the under-
lying disease process leading to the edema should be the
primary focus of attention. Thus, therapeutic measures
directed at the failing myocardium in patients with
congestive heart failure or at altered glomerular perme-
ability in patients with the nephrotic symdrome will, if
successful, treat the edema as well. In all but the mildest
cases of edema, diuretics are one of the mainstays of
management. But patients with idiopathic edema as-
sociated with diuretic abuse should be encouraged to
stop diuretic therapy for 3~4 weeks.

Key Words: Edema, Sodium retention, Diuretics
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