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PKEFACE
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Chapter 1
INTRODUCTION

General Aspects. Gout is a familial disorder of unknown
ctiology associated with altered unic acid metabolism and
hyperuucemia, occurnng predominantly m men and
charactenzed by recurnng acute attacks of pamful arth-
nitis possibly accompamed by sodwm urate tophi. The
frequency of attacks of gouty arthntss, the associated dis-
cases, the i 5 and the qured vary

The term, gout, 15 denved from the Latin word, “gutta,”
meaning a drop or coagulation The implication was that
a noxa entered the jomt, usually from the head or some
mternal organ  Delpeuchy (84) considered the words,
gutta and humor, to be synonyms, and stated that the
former replaced the classical Latin expression, for 1t was
a lay term that could be readdy understood He added
that by contrast, between the ninth and twelfth centurzes,
use of the word “embarrassed the pens” of the physicians.
Guilbert (133) considered “goutte” to be an unscientific
name that apparently onigimated m an uncivihized century
The first record of use of the word 15 generally accepted
to be m the wntings of Raoul Bocking { Radolphus Bock-
mguws }, published about 1270, ing a seryant of the
bishop of Cluchester, who cured s “gutto” by wearng
the bishop's boots (133).

So protean are the clmical features of gout that the
patient may seek mitial relief from a general prachitioner
or a speciahist. The orthopedist must diffe gout
from traumatic or infectious articular disease The sur-
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4 GQUTY ARTHRITIS AND GOUT

geon may encounter patients with postoperative acute
arthritis, which he may mistake for painful phlebitis. The
urologist should be aware of the complications of renal
disease and lithuasts, assaciated with hyperuricemia. Even
the research chemist and student of basic sciences recog-
mize the gouty patient as a stimulus to the study of purine
metabolism  The unknown eticlogy of this disorder re-
mamns a and stimulating chall to all those
famihiar with one of man’s oldest and oddest maladies,

History. The first description of gout 15 generally at-
tributed to Hippocrates m 400 B.C. (1), although the con-
dition was probably recognized earlier {213, 144), In his
classical climeal deseniption of gout in 1683 Sydeaham
(319) did much to differentiate the disease from other
articular disorders and opened the way for the modern
history of gout

Galen (131 to 200 A.D.) has been credited with the
mtil description of a tophus. Recognition that gouty
toph are composed of uric acid has been attributed to
Wollaston (376) s 1797 Prior to this Scheele (281)
dentificd une acid as a constituent of a renal stone. Itis
of historical interest that according to Butt (61) an
Egyptian mummy (4800 BC.) was found to have a
vesical caleulus with a central nucleus of uric acid.

In 1854, by a simple thread test, Garrod (120) demon-
strated that patients with gout had hyperuricemia, He
showed that if a fine linen thread were placed in a dish
contasmng 2 drams of acidified serum and if, in cightcen
to forty-eight hours, the serum uric acid concentration
were above 0.025 grams per 1000 grams of serum, uric
acsd erystals would form on the thread.

In 1871, Miescher (231) desenbed nucleoproteins as the
main constituent of cell nucles, and in 1907, von Fischer
(106) eluerdated the stracture and relationship of uric
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acid and many purmes Earher he had noted that salicy-
lates increase excretion of urates In the early 1930,
Folin (108) and Benedict and Behre (25) furmished
simple chemical methods for scarchmng for hyperuricemra.
Later, improved methods for determmation of unie acid
based on the specificity of the enzyme, unicase, were mtro-
duced Subsequent contrnibutions will be discussed later.

Colchicine was possibly used as a poison before Alex-
ander of Tralles first used it m the trcatment of gout in
the sixth century AD  Strangely cnough, 1n his classic
desenption of gout Sydenham (319) did not mention the
drug for treatment of this disease It 15 not clear whether
Baron Van Stoerck, who ntroduced meadow saffron
(colchicum autumnale) to Europeans m 1763, actually
ever used the medication speaifically for gout (143)

Hartung (144) expressed the opimon that colehicine
was first used medically as one of many ingredients in a
potent medicine made by an officer m the French Armv
named Nicolas Husson This preparation was found help-
ful for acute attachs of gout In 1814, Want (318) learned
that the extract of the corm of colchreum autumnale was
the d i this that was spe-
cific for acute gontv 1rtlm'm Garrod’s publication (121)
m 1839 contains a classie desersption of colchicine  With
the exception of Ius lack of knowledge of the effect of
colchicime on nutoss, ke offered an almost complete pre-
ture of its pharmacologic action to which hittle has been
added, even 100 years later.

Classifieation. Gout may he classtfied simply wte 1)
primary gout, or classic or hereditary gout, and 2) second-
ary gout, or gout usually associated with distrebances of
the hematopactic system  The term, gout, mmples a
general metabolie disturbance wath phases of acute and
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chronic gouty arthntss, interspersed with intervals of free-
dom from attacks. Any of these phases can occur in the
primary or secondary forms of the disease.

The term gouty arthntis should be used to describe the
i atory articular cl pr bly resulting from
the metabolic alteration and deposition of uric acid.
Acute gouty arthritis is the most common form of gout
encountered clmically and implies an acutely painful
jomnt marked by the cardmal signs of inflammation, which
usually lasts a short time and responds dramatically to
speaific therapy. The term, acute gout, has a similar
meamng. Rarely, a patient with gout will suffer from con-
tmuously recurring acute attacks of gouty arthritis The
symptoms merely dimish in intensity but the patient
has no periods of freedom from acute articular manifes-
tations of the malady This has been called “polyeyclic
continuous acute gouty arthntis” (367) and is merely a
variant of acute gouty arthritis.

Interval gout may be defined as the asymptomatic inter-
vals between attacks of acute gouty arthntis when no
gross residuals are evident but hyperuricemia remains as
2 reminder of the metabohc disturbance This is also
known as the interval period or intercritical period of gout.

Chronic gouty arthritis implies that stage of gout when
restdual damage to joints is evident. Urate deposits may
be in and about jomts and motron of the joints may be
restricted  Fortunately, this occurs later in the disease
and usually after repeated attacks of acute gouty arthntis,
with shortening of the asymptomatic intervals.

Asymptomatic hyperuricemia in a person with a family
Iustory of gout (or possibly diabetes mellitus) could be
considered as lareal gout. Such a person is predisposed
to the development of gouty arthnts.
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Gaut and hyper are not 3 ble diag-
noses  Hyp icemia occurs frequently without asso-
ciated arthrtis or gout in patients with toxemias of preg-
aancy, ncphnhs, starvation, acute infections, permcious

anemia and blood dyserasias.




Chapter 11
ETIOLOGY

'I;m etiology of gout is stll unknown, although
as early as the second century A.D. Galen (156) recog-
mzed the hereditary® nature of the discase. In one of the
earliest statistical stuches on gout Seudamore (268) re-
ported that 59 per cent of 523 patients’ parents or grand-
parents had the disorder Luff's (209) study of 300 pa-
tients with gout m 1907 showed a definite family history
of the disease m 813 per cent, 25 per cent of these were
the parents and 18 per cent the grandparents. Reports in
the hterature indicate a famihal tendency 1n from 10 to 81
per cent of cases (152, 209) Copeman (76) estimated
the chances of development of gout in offspring of parents
with gout to be about one in twenty

Gout 1s known to be associated with altered unc acid
metabolsm and hyperuricemia. It 1s generally agreed
that the meidence of hyperuriceria 1s greater in the rela-
twves of patients with gout than in others Talbott (320)
reported that of 136 non-gouty relatives of twenty-seven
gouty patients 25 per cent had hyperuricemia, A sinufar
meidence was reported by Smyth and associates (301).
Talbott (326) believed that if a person has hyperuricemia

* Apparently even Mother Goose suspected a hereditary feature 1n gout,
for 1t 15 said (207)
Lazy Tom with Jacket blue
Stele hus father's gouty shoe
The worst of harm that Dad can wish him,
1Is his gouty shoe may fit nm

8



ETIOLOGY 9

long enough, he will eventually have gout  Smyth (300)
suggested this as a possible explanation for the greater
werdence of gout n men (who have a higher meidence
of hypernimeema) than m women He also believed that
gout occurs m those persouns predisposed to hereditary
hyperuricerma

Stecher and coauthors (311), who studied 201 mem-
bers of forty-four gouty famulies, showed that hyperuri-
cemia s { by single al genes with an
estimated penctrance of 84 per cent 1n the lieterozygous
male and 12 per cent in the female relatives  These m-
vestigators found no females with hyperuncemsa younger
than fifty years. They concluded that in some faoubes
hyperuncemia was possibly due to an autosomal recessive
and n others an antosomal dormnant gene. Of twenty-
wine members of three famihes with a tendeney to gout
studhed by Wilson (362) 72 per cent (21 members) had
hyperuricermia and 38 per cent had goat  This was mter-
preted as ion that hereditary tr. of the
abnonmal biochemical trademark, hyperuncerma, 1 due
apparently to a single autosomal dominant gene with ugh
but meomplete penetrance

Hanpe and Hanald (143) employed a different
method to mvestitate heredity m gout. Using blood
group systems of known genctic pattern, they were un-
able to wdentify any relationshup between the predispost-
1101 t6 hyperuneenna and the inhentanee of blood groups,
Their study of 261 nht\\es of thirty-two male patients
with gout t genetic i
which 15 not unusual (nr heritance of normal character-
wstics,

Two addiional siews regardmg the hereditary ten-
deney to gout hune only traditional sanction One 1s that
maternal prechspasition seems to earmy a greater risk to
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the offspring than paternal predisposition. The other is
that the older members of a gouty family do not suffer
as much as the younger.

Some have tried to correlate the incidence of gout with
the patient’s economic status, his indulgence m alcohohe
beverages, and Iis quahitative dictary habits, but there is
no real evidence to substantiate this. In fact, the car-
toomst’s classical depietion of the person with gout as
obese, jovial, and addicted to red wine, rich food and high
hving 1s only partially true. The typical Amenican patient
with gout whom we see 1s about 15 to 20 per cent over-
weight. About 45 per cent of the patients with gout whom
we have questioned regarding their diet consumed a small
or normal amount of meat, an equal number favored a
hugh meat diet, and only 10 per cent had a high purine
diet. Seventy-two per cent of our patients were drinkers
of alcoholic beverages, wine was used least by these,
beer more commonly and heavy distilled spints most.
Eighteen per cent of our patients were non-drnkers. In
our sertes white collar workers outnumbered laborers and
professional men five to one.

Racial and Geographic Incidence. There scems to be
no racial preference mn gout. The disease has been found
among the Astatic Indians, Chinese, Italians, Indians of
South Africa, Jews of all nationalitics, Germans, English,
Scandmavians, Russians, French, Irish and Filipinos (105,
212, 322) Ve are not aware of extensive reports of gout
m Latin America, but of 265 patients with proved gout
seen at the Ochsner Chinic twenty-two were Latin Ameri-
cans Although gout has been found mn patents prac-
tically the world over, its incidence varies from country
to country even when this ncludes a small geographic
area It has been pointed out that whereas the condition
is almost nonevistent in Finland and is seen mfrequently
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m northern Sweden, 1t 15 common m southern Sweden and
Denmark (46).

Color. According to Talbott (327), the American
Negzro 1s Iughly immune to gout. Until 1953, there were
reports m the literature of only mine cases of gout in the
Negro (71, 361). This probably does not give the true
picture For example, at the Cook County Hospital i
Clucago, Ninoss, the relative imcidence of gout was 0.06
to 0.10 per cent for Negroes and 004 and 020 per cent
for white patients (237). Durnng a penod of thirty-six
months a diagnosts of gout was made in seven Negro pa-
tients at the Tulane Arthritis Clime m New Orleans. The
clinical picture of gout n these Negro patients was
atypical in that there was a greater tendency to chronicity
of articular symptoms and the gouty arthntis was more
resistant to conventional therapy One of us (TEW )
has scen one Negress with gout  Perlman and associates
(254) reported one case and Rodnan and Golomb (273)
reported six cases  However, an Amencan physician,
practicing i Nageria, has seen no natives with gout (123)

Sex. Gout 15 a disease predomunantly of men  The re-
ported inaidence m men n large medical centers s
about 93 per cent, or a ratio of nmetcen to onc {76).
Smyth (299) pomnted out that hyperuricemia 15 not
demonstrable until after puberty and that gout has not
developed m men whose gonads have been removed
Gout 1s not common 1 women but tophaccous gout has
been reported in females (69, 330) Tophaceons gout in
females usually occurs before the menopause, and when
present, probably s a severer type than ordinanly occurs
m this sex Of the thisteen female patients with gout that
we have obsenved seven had undergone the menopause
more than ten years before, four Jess than ten years before
and onlv two had not yet reached the menopause The
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clinical preture of gout in females is more varied and there
is a greater tendency towards mvolvement of multiple
joints (338) Rosenberg (275) reported a case of gout in
a person with bisexual gemitals, whose personality was
predominantly femimne, but whose body configuration
was masculine; excretion of androgen was high.

The average plasma urate level in normal men is hugher
than that m normal women but the reason for this is not
known It has been suggested that possibly this difference
is due to greater urate clearance, altered urate biosynthe-
sis and lesser musele bulk in the female (135, 137), Tal-
bott (324) noted a low fertility rate in married women
with gout and he has not observed a woman with well
developed tophaceous gout who had children The prob-
lem of fertibty in men with gout is probably not com-
parable with that in women. Only 21 per cent of the men
with gout whom we have seen were not fathers.

Age. Since there 1s a hereditary tendency in gout, the
metabolic defect is probably present at birth. The initial
attack of acute gouty arthntis usually occurs in the fourth
or fifth decade of Ife, although it may occur early in the
first decade or as late as the tenth decade. Acute gout is
not unduly rare in patients older than seventy years.
Schopf (284) reported a case of gout in an infant five
weeks old with urate deposits in the kidneys and about
the carpal areas of the hands, i that short span of life
the dorsum of the hands had become thickened and
puffed The mfant failed to gain weight and gastro-

inal symp and p ia developed. Another

case of gout was reported n a girl twenty-three years old
who had been troubled with articular symptoms since the
age of three and one-half years (265). Attacks of gout
that occur in the first decade of life are usually incorrectly
J, and lly they are iated with the
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blood dy ias that are m children (344} One
of us (T.EWV ) saw a patient who had had acute gouty
arthntis from the age of seven years until the age of
twenty-six years, when unmary symptoms led to the sus-
micion of gout Berk (30) reported destructive gout in a
twenty-ine-year-old man which had been present since
the age of eleven years

Hyperuricomia, which usually precedes the arthntis,
may oceur at any age but 1t 1 unusnal before puberty.
The earher 1n life the attacks of gouty arthritis accur, the
more hkelthood there is of increasmg severe disease, with
crippling artienlar damage.



Chapter 1If
PIIYSIOLOGY

IT 15 generally agreed that the metabolic de-
fect m gout 1s characteristically expressed as elevated con-
centration of uric acid in the plasma. Although there is
na obligatary correlation between the presence of elevated
serum uric acid and the chnical entity of gout, some be-
heve that gout wall eventually develop in patients with
hyperuricemia.

Man, the other primates and the Dalmatian coach dog
occupy 2 unigue position among mammals, since they all
excrete significant amounts of uric acid. In other mammals
une acid 15 converted to allantoin for exeretion. Buzard
and coworkers (63), using isotopically labeled uric acid
in a normal man and in a patient with gout, observed that
m neuther were significant amounts of the labeled uric
acid converted to alfantoin.

Hoffman (156) made an mnteresting comment in tins
regard. He stated that all primates really have the inbom
error, but that m those with hyperuricemia this is prob-
ably exaggerated In essence, man has two factors that
favor an elevated serum uric acid level: absence of uricase
in the lver for conversion of uric acid to allantoin and
renal tubular resorption of uric acid. The levels of uric
acid thus found, even in normal people, are dangerously
close to the saturation level. The Dalmatian coach dog
achieves hyperuricosuria by not resorbing uric acid in his
renal tubules.

The mammal may obtain uric acid in three different

14



PHYSIOLOGY 15

ways* 1) ingested food or injected substances; 2) break
down of all types of body cells, and 3) products of bio-
synthests within the body.

Cells contain nucleic acid of two types. One is nbose
nucleic acid (RNA), which 1s in the cytoplasm, and des-
oxyribose nucleic acid (DNA), which is in the nucleus
RNA is continuously broken down and reformed, whereas
DNA 1s more static and 1s apparently related to the genes

Formation of unc acid 1n the body depends on avail-
ability of precursors, direct transformation (oudation) of
the formed purines, speed of cellular development and
rate of formation of purmes from the precursors Une
acid 15 one of the end prod of m
man  Although the ma]or normal source of uric aaid 1n
man 1s thought to be the metaboltes of nucleic acids of
the body, glyeme, when ingested, can rapiudly be meor-
porated into the unic acid that is then found in the urine
There 15 evidence that glyeme furnishes both the nitrogen
and carbon atoms for formation of uric acid (169, 294)
Bishop and coworkers (38) beheved that glycine s mcor-
porated nto some other uric acid precursor before bemng
used for production of uric acid In some patients with
gout labeled ngested glycine appears to be converted to
unmary uric acid at a greater rate than in those without
gout (27), whereas in other patients with gout this does
not occur {28, 236) These observations are difficult to
reconcile with the greater volume of distnbution of une
acid and lesser turnover rate in patients with gout Even
with greater production it would be hard to explan unless
uric acid synthesis from glycine takes place m the kidney
About 25 per cent of people with gout have hyperun-
cosuria, and 1f this can be related to the rapid conversion
of a precursor, such as glycine, 1t would be likely that
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over-production of uric acid does exist in some patients
with gout.

a-tocopherol might be important in the metabolism of
glycine to uric acid. In one study, intenswve, long-term
vitamm E therapy m a non-tophaceous patient with gout
resulted 1n conversion of the rate of metabolism of glycine
to uric acrd to normal (38). It was believed that a major
difference between the gouty and normal person may be
a more rapid turnover of a precursor of uric acid to uric
acid exemplified by these glycine studies and that this
may actually be due to a defect in vitamin E absorption
or metabolism., One objection to this, of course, 15 that
vitamin E deficiency is almost invariably associated with
pronounced creatinuria, which is absent in patients with
gout,

Spilman {309) noted that C** administered as formate
appeared more rapidly and m greater concentration in the
urmary uric acid of patients with gout than in normal
persons. It was proposed that hyperuricemia i such
patients 1s due to greater formation of urate by non-
nucleoprotein routes

The eitrovorum factor (CF) may be a closely related
compound 1 formation of purme and uric acid, and alter-
ation of metabohism of this compound has been considered
as a possible defect m the patient with gout, Limited
studies suggest that CF as well as folic acid (FA) may
act as “transformylating agents” in formation of punne.
Studies of the conversion of pteroylglutamic acid (PA)
to CF have been reported as showmg that after oral
admimstration of FA or mtramuscular administration of
CF the average unmary CF 1n patients with gout was sig-
mécantly less than m normal persons; this suggests that
ether increased CF utilization or renal retention of CF
1s present 1n the patient with gout (98).
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Tt has been demonstrated 1n ammals that the tissue
xanthine oadase, which catalyzes oudation of xanthine
and hypoxanthine to uric acid, 15 elevated when a folic
acid deficiency evists (168, 360). A patient with non-
tropical sprue and hyperuncemia was reported to have
been treated with folic acid with correction of the anema
and decrease of the hyperunicema, this suggests chmcal
demanstration of the possibility that the increased serum
unic acad 15 assoctated with a fohe acid deficiency (393).
Brshop and coworhers (38) m their studies with glycime
as a precursor, and later Zumoff (394) i his studies, were
unable to show any effect of admmstration of folic acid
on urc acid metabolism

Lewis and co-authors (197), who studied the effect of
ammo acids on exeretion of wne aad, noted that glycine
and alanine produced a sharp increase mn urmary uric
acid whereas ammonium chlonde and urea had no effect.
Although tlus observation has been confirmed i studies
using wotopically labeled glycine, we are not aware of
any comparable studhes using alanme  Studies i which
ssotopically labeled matenial was used demonstrated,
usually in the pigeon, that carbon dioude, formate, lac-
tate, serme, glyene and threonmme are mcorporated mto
uric acid (39, 55, 91, 146, 303) DIrecursors of the labeled
atoms in the uric aod ning were outlined by Bauer and
Singh (23) as follows Ci Cs N: are demved from ghy cane,
Ni N; N, are derived from ammonia, C, C. are demved
from formate, C. is derived from carbon dionide (Fig 1}

It has been said that the glutamme and oxy punnes of
plasma are related to the hyperuncemia and that the
glutamine content, which 1 a precursor of unc acid, 1s
low 1n patients with gout whereas the ovypurme content
» Tugh (215)  Vanous authors, especially Segal and
Wyngaarden (290), were unable to confirm tlus obser-
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Fig 1+ Precursors of labeled atoms in the uric acd ring (from
Bauer and Singh (23)).
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3

vation. Weissmann and coauthors (358) showed that m
acute gouty arthntis excretion of 8-hydroxy-7-methyl-
guanine 1s increased and that in interval gout cxcretion
of hypoxanthme and xanthine is decreased

Wyngaarden (381) also reported that gouty subjects
fed glycine.1-C** have urmary excretion curves resemb-
ling those reported by Benedrct and associates (27), who
fed N** labeled glycine They believed this to be consist-
ent m gout regardless of the stage of the disease, but this
was not the experience of Seegmiller and coworkers (288).
This corresponds with the view of Benedict and associates
(28) that m some patients with gout such curves foster
the view of a “shunt mechanism” for urate synthesis from
dietary glycine without obligatory intervention of nucleic
acid purines It has been possible to inhibit incorporation
of glycine mto uric acud in normal sllb]ects by concomx-
tant admimstration of 4-amino-5

4-C (289},
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In general, the elevated value for any organic con-
stitutent that can be synthesized m the body can be due
to more rapid absorption, over-production, reduced met-
abolism, dimmished excretion or a combimnation of these.
It has been possible to synthesize both uric acid and some
of sts p prcally labeled nitrog
carbon or both. These labeled compounds can then be
admimistered to normal and gouty subjects and the dis-
tnbution i their body fluids measured

With the advent of methods 1 which 1sotopes of nitro-
gen (N**) and carbon (C") are used, 1t was hoped that a
solution to the defect 1n unic acid metabohsm mamfest in
patients with gout could be easily found Unfortunately,
this has not been the case It has been possible to evaluate
uric acid excretion and turnover rates of unic acid m the
body (315), and patients with gout appear to have larger
mueible pools of unc acwd, and therr turnover of the
uric acid pool 15 slower than that of normal persons

The normal mascible pool of unc acid vares from 700
to 1600 mg. {average shghtly more than 1000 mg.) where-
as in patients with gout 1t ranges from 2000 to 31,000 mg
The daly tumnover rate for normal persons 1s from 050
to 090 pools whereas for the patient with gout 1t 1s only
033 to G50 pools

Although a miscible pool of uric acid may be ten to
fifteen times greater 1 one patient with gout than in an-
other, the serum uric acid levels may not be remarkably
different  This underscores the fact that a simple serum
unie acid determination fails to gve a true prcture of the
amount of unc acid m the body. In general, 1t would
appear that the average excretion of injected une acid m
the urine s less in patients wath gout than 1n nornal per-
sons However, Gutman and Yu (135) observed that 25
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per cent of 100 patients with gout exereted more uric acd
than the normal maumum

Lattle has been added to this by the use of isotopic
unie acid since this observation was made in the classical
studies of Foln and coworkers (109) in 1924, The addi-
tional observation by Buzard and associates (63) was
that not only is the 1sotope excreted more slowly but it is
apparently wpossible to account for the entwe label in-
jected as readily m patients with gout as in normal per-
sons. Although they do not mention it, it is possible that
this extra uric acid 1s depostted in the tissues. We relate
1t to the fact that the pool size in patients with gout is
actually larger and therefore one would expect a smaller
percentage of the mjected material to be excreted in a
gwven peniod of time. There secms to be general agree-
ment that when such a procedure is carried out, the uric
acid 15 distributed through a larger volume 1n the patient
with gout than m the normal subject. This means, in
metabolic terms, that there is a larger muscible pool in
which the labeled uric acid 1s distributed

If then, in addition, excretion of the labeled uric acid is
studied, a value is obtained for the turnover rate in terms
of the total pool Here again, there seems to be agree-
ment that normal subjects have a greater turnover rate (in
terms of pools/day), namely, from one-half to nine-tenths
of the uric acid pool is turned over each day, whereas
from one-third to one-half of the metabolic pool of uric
acid was turned over in the patients with gout studied
This 15 even more impresstve when 1t is realized that the
toph: probably only exchange with the labeled uric acid
on their surface so that in addition to the miscible pool,
the patient with gout undoubtedly has a large additional
non-miscible store of uric acid, or more properly, sodium

urate.
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The physicochemical state of the uric aerd mn the body
fluids 0 uts relation to the size of the miscible pool, and
to deposition of unc acxl m toph, has been the subject
of many expertmental investigations and much speculation
It is interesting that the solubility of sodium vrate m dis-
tilled water 1s considerably higher than that of sodium
urate in either serum or plasma  Also, more sodium urate
will dissolve 1f one wats a long time than of one waits
only a short time  Nonetheless, as far as we know, no one
has ever seen 2 solution of sodwm urate 1 body flwds
that approaches the solubility m distilied water This uric
actd is not diffused mto the red cells hecause the concen-
tration m serum 1s apparently invartably greater than that
n red cells (39)

The concept of protein binding of uric acid, which way
reviewed extensisely by Bishop and Talbott (39), 15 at-
lracmc A(]Iusber(,s (3) observations that the non-
fil ten-l 1) fraction of serum
urte acid varies with the activity of the gout supported
this coneept  Bene and Kersley {24) were unable to con-
firm Adlersherg's observations, and this was also our
expenience  However, siee this mught have been due to
faulty technic, an alteration n method was sought

Ultracentrifugation of serum serves to stratify the serum
protein, and this was taken mto account Sera from 15
patients with gout were ultracentnifuged and the top and
bottom Iayers were separately analyzed for unc aaid  All
specimens contamed a greater concentration of une aad
m the bottom half of the tubes (Fig 2} In all four
Pattents with tophaceons gont the difference between the
two layers was stnhing (20 to 52 mg, per cent) Of
cleven patients without gouty tophi enly two had over-
lapping values {2.4 and 42 mg per cent) In the re-
matning nine Jesser differences were noted {02 to 1 4 mg
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Fig 2 Values for scrum ure acid determnations on specrmens
that were separated 1nte two parts by use of the ultracentnfuge In
each case the lesser quantity of serum uric acid was in the top half
of the tube centrifuged and the greater amount was in the bottom
half of the tube This difference in the serum uric acid values of
the top and bottom halves of the tube was not great in 9 of 11
patents with gout, In all patients with tophi (T) a significant dif-
ference m the serum uric actd levels was noted in the top and
bottom specimens exammed.

per cent) These prehminary data would suggest a dif-
ference m the physical state of the serum uric aed in
tophaceous gout. Thus, we postulate that deposition of
uric acid as tophi 1s fostered by ingestion of the urie acid-
proten complex by the urophages associated with the
granulomatous reaction seen in tophi Studies by others
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(279, 343) of the electromigration on filter paper of serum
uric acid fatted to mdieate any particular chemical form
of uric acsd or a bindimg with other serum components

The prablem of une acid exeretion 1 the bile, subse-
quent exeretion i the stool and possible reabsorption
from the g. 1 tract with patie cireu-
Jatton 1 mteresting There seems to be no question that
Iile esther before or after death contamns more unic actd
than the airentatimg blood  Mmibeek (233) reported that
the duodenal mucosa actually secretes wne acsd, and
Schrocder and Ragmshy (283} thought that the degree
of excretion throughout the entire intestine paralleled
hlood unc acid levels Paroulek (250) concluded that
evogenous unc acid 1s completely removed from the cir-
calation by the Iner At presemt sts difficult to dearde
whether the hepatic Greulation contrbutes a large
part to the metabolism of urnic acd, although 1t would
appear that intestinal flora may actnally destroy uric acd
in this fashion  Indeed, it has been suggested that the
testinal flora of patients with gout may he different from
that of normal people I hyperunicema is due to the
possble malaluy of the intestinal flara to destroy unte aed
coupled with abihty for synthesss, then what one “mherits™
15 a charactenshic gastromtestinal flora? However, it has
been shown that mtestinal bacteniostass does pot de-
crease uncolysis (3933,

Althouglh thenretieally the enlarged pool size and the
elevated serum urie acid are due to deereased destruction
or decreased rate of urman everction of unie acrd. cases
hase been reported of patients with gout studied both
with and withont sotoptealty labeled uric acid, who ex-
wreted exeessne amomts of wne acid in the urine

The role of the kidney w gout continues to be of
mterest. Thannhauser's (336) theory attributing the
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hyperuricemra of gout to excessive tubular resorption of
urates in the kidney 1s attractive. Stetten and coauthors
(318) beheved that 1t lacks adequate expenimental or
clinical venfication

Some observers {31, 116), believe that urate excretion
is not mpaired 1n patients whose renal function is normal
On the other hand, others (343) noted increased tubular
resorption of uric acid and reduced urate clearance in pa-
tients with gout Failure to concentrate urinary urates in
the presence of an increased muscible pool of uric acid does
not preclude the presence of impaired excretion of urates

Impairment of renal function is considered the result,
not the cause, of the metabolic defect of gout. Indeed, it
would appear that although the excretory rate of uric
actd of patients with gout 1s low enough so that the serum
uric acid level 1s not lowered and the size of tophi is not
decreased, 1t nevertheless 15 high enough so that uric acd
can precipitate out 1n the kidney itself, or in the form of
uric acid renal stones. In such patients advanced renal
damage may develop from precipitation of wrie aud
With further reference to the fact that it 1s probably not
uniformly the case that there is excessive urte acid mn the
urme, polycythemia vera, myeloid metaplasia and the
leukenuas also lead to excessive excretion of uric acid in
the urne, associated with high serum uric acid content
It has been reported that an increase of 1,000,000 red
blood cells results in an increase of 10 grams in the endo-
genous urnic acid (270). In these conditions it is not un-
usual for a lngh circulating urate level to be associated
with deposition of sodium urate crystals in the joints and
acute articular symptoms which may actually respond
favorahly to admimstration of colchncine, It has long been
our behef that the relationship between polycythemia
vera and gout is more than fortuitous. Myelogenous Jeu-
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hemma, another condition associated with high seram and
urinary unic acid levels, later develops i many patients
who have polycythenmia vera. An attractive hypothesis is
that these essentially neoplastic drseases have a greatly
excessnve rate of nucleie acid synthess and degradation
and therebv minne the hyperproduction of une acid in
primary gout, antt the other events follow a5 a matural
consequence.

Uricolysis with cytochrome-cytochrome oudase (132,
220) | udase and verd idase has been ob-
senved {61, 353). Sundar oudation has been reported
when nne aod was meubated with human enythroey tes
and leuhoeytes (34). Pollycove and coworkers (238)
stucsed uncolysis i the human, using unc-2-C* acut and
measuring the excretion of C*O,  They reported that n
subjects with hyperonicemia more body wne acd s
oudized to CO, than m normal people ANl of ths 13 sup-
porting evidence that unicolysis does oceur and must be
taken mto consideration i the pathologic physiology of
gout  Early studies on one patient who was gnen uncase
wyections for three days fauled to show any change in the
ane ackl level (243} More recently, it was reported that
myection of punficd uvricase mto the human does eliett a
uricah tic effect (205)

It 15 of terest to note that i bay anumals the haw
has heen found to have a high une acud content, and that
Ikewise all keratinous appendages incleding qenlls, homs,
hoofs, natls and claws have a unc acid content that s
greater than the ansmal’s blood level. It 1 possible that
malting and dousing feathers are means for getting rid
of urie aced (43)

Colchucine 15 one of the most effective drugs in gout
despite the fact that st has no demonstrable offect on the
Tesebs of anic acid in the blood or urine, There are several
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agents that increase the uricosuria. One of these, pr
benecid, has often been successful n mcreasing wric aci
excretion to the pomt that the serum wric acid fevel
reduced and the recnrring acute symptoms are relievec
Aspirin and other salicylates also have readily demor
strable unicosuric properties. Yu (385) raised the poss
bility that tubular excretion of urates may exist and :
possibly aflected by salicylates and probenecid. Afte
administrahon of probenecid ard asprin the uricosuri
1s not additive, indeed, when the two drugs are given tc
gether, less unic acid is excreted than when either is give
alone Salieylates have been found also to counteract th
urtcosuria of zovazolamine, which is a potent uricosuri
dmg (60). ACTH and cortisone are also uricosunic agent
and can be employed an the treatment of the acute attach
However, their extended administration does not decreas
the cireulatmg unic acid level.

In the antithesss of gout, Wilson’s disease or hepato
lenticular degeneration, the urinary uric acid level 1
clevated and the serum Jevels are low. Like the Dalmabm
coach hound, these patients seem to have a defect m the
renal tubular resorption of uric acid.

As far as the metabolism of urie acid and its expressior
m acute gout is concerned, there appears to be a typica
form of hereditary gout assocuated with over-productior
of uric aaid, an mereased pool size and 2 decreased rate
of pool turnover. There are no other consistent finding:
and at present this appears to be a real error of over
production of uric acid However, there are probably
other mstances of mereased production, decreased de-
struction, and decreased excietory rates in various conm
binations that may also lead to clinical hyperuricemia
and to the acute articular manifestations known as gout.
Unfortunately, to date, na common denaminator has been
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agents that mcrease the uricosuria. One of these, pro-
beneerd, has often been successful in mereasing uric aaid
excretion to the pomt that the serum uric acid level &
reduced and the recurring acute symptoms are relieved,
Aspinn and other sahicylates also have readily demon-
strable uricosurie properties, Yu (385) raised the possi-
bility that tubwlar excretion of wrates may cxist and is
possibly affected by salicylates and prol id  After
admimistration of probenecid and aspinn the uricosuna
15 not additive, indeed, when the two drugs are given to-
gether, less uric acd is exercted than when either is given
alone  Salieylates have heen found also to counteract the
uricosuria of zoxazolamine, winch is a potent uricosuric
drug (60} ACTH and cortisone are also uricosuric agents
and can e employed in the treatment of the acute attack
However, their extended administration does not decrease
the areulating uric acd level.

In the antithesis of gout, Wilson's disease or hepato-
fenticular degencration, the urinary uric acid level is
clevated and the serum levels are Jow, Like the Dalmatian
coach hound, these patients seem to have a defeet in the
renal tubnlar resorption of uric acd.

As far as the metabolism of uric acid and jts expression
in acute gout 15 concerned, there appears to be a typical
form of hereditary gout associated with over-production
of une acid, an wereased pool size and a decreased rate
of pool turnover, Thete are no other consistent findings
and at present this appears to be a real error of over-
production of une aad  However, there are probably
other mstances of increased production, decreased de-
strnetion, and decreased excretory rates in vanous com-
binations that may alse lead to clinical hyperuricemia
and to the actte articular mamfestations known as gout.
Unfortunately, to date, no common denommator lias been
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found except the elevated serum uric acid and the in-
creased muscible pool size that would enable us to analyze
the uric acid defect further in patients with chimceal gout.
Because gout 1s rarely encountered m children, pre-
1 women and hs, and has a predilection
for men, the role of the endocrine glands has been con-
sidered m the physialogy of gout It was once suggested
that androgenic activity played a role in the pathogenesis
of gout {372) and that an abnormal adrenocortical an-
drogen determined development of the hyperuricermia
and appearance of the climcal manifestations of gout
(366) These suggestions were i part based on the
observations that m patients with gout the urmary 17-
ketosterord excretion was reduced, as well as that early m
the acute attack of gout the amount of serum cholesterol
may be reduced (73, 204). It was supposed that the
serum cholesterol was utilized for the synthesis of adreno-
cortical h which, when bolized, do not result
1 17-ketosteroid excretion (371) As has been our expen-
ence, Butt and Marson (62) noted that the 17-ketosteroid
excretion of thirty-three patients with gout was in the
normal range
Fmal mterpretation of the 17-Letosteroid excretion re-
mans to be found Robinson and coworkers (272) stated
that there 15 at least suggestive evidence that patients with
gout excrete a smaller proportion of adrenocortical steroid
as 17-hetostermds than do normal persons They thought
that 1t was no longer necessary “to postulate the ewstence
of the hypothetic ‘gouty androgen’ referred to n ther
Tenth Rheumatism Review m order to explain these ob-
servations ”
Cook and associates (74) noted a tendency for younger
patients with gout to escrete shghtly less 17-hetosteroids
and androsterone than comparable controls, but this was
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not thought to be statistically significant and was not
observed 1n older patients Other studies have failed to
substantiate evidence of mereased adrenocortical activity
m patients with acute gout, and the response of such
patients to admimistration of ACTH was considered
normal (194).

Wolfson (366) also amphfied other supposed functions
of adrenocortical activity and acute gouty arthritis which
had been suggested earhier (147, 331). He maintained
that the acute attachs of gout brought on by ACTH with-
drawal or stress (postoperative) may be associated with a
delay m the rebound to physiolomc levels of the 11
oxysteraid activity, and presumably in the gouty patient
indicates an abnormality n the release of endogenous
ACTH, either by dysfunction of the pituitary gland stself
or the hypothalamic neurohormonal mechanism described
by Hume (162) Levin and assoctates (194) speculated
that an attack of acute gouty arthritis may not stimulate
the prowtary adrenal aus or that an unknown regulatory
mechamsm may be active which could account for the
metabolic changes in patients with gout after stress of
withdrawal of ACTH These observations are probably
best mterpreted as changes occurring in the metabolic
miterplay of gout rather than its etiology Robinson and
associates {271) faded to demonstrate any evidence of 2
rebound n hormonal activity durmg the pestanjection
period.

Although attempts have been made to attnbute the
acute symptoms of gouty arthribs to allergic reactions to
food, pollen or infection, there 1s hittle evidence to support
this contention (142, 240). We have had only ane patient
with gout who has been satisfied with the use of an anti-
histamine to relieve hi “outy arthrits  Hench
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(150) believed that skin tests and elimmation dsets have
no place in the management of gout.

The pathologic physiology of acute gouty srthitss is
not understood Intravenous mfusion of uric acid inte
men who do not have gout, which resulted w a serum
une acd fevel up to 26 mg per 100 ml, has faled to
cause gouty arthrits (31). The same negatne results
have been noted m pabients with gout given intravenous
nfusions of naie aad (sbout 20 mg. per hilogram ) (109}
Oral ingestion of nrie aaid or s subeutaneous injection
abont joints also fmled to cause acute gout,

The precursors of uric acid have also been tested in the
same manver, and although adenosme and its phosphory-
lated dervatives have 2 wide variety of systemic and some
local nflammatory effects (79), these reactions do not
appear to smmulate acute gouty arthrtis, Thannhauser
and Bommes (337) praduced acute arthnitis with adeno-
sine but thus could not be reproduced by Gutman and
Yu (137)

Dunng the acute attack of gout the urmary exereton
of 8hydroyy-7-meth) Iguanine may be mereased  Although
this may not be a specfic wmetabolic abnormahty for
acute gout and occurs m other conditions of evcessive
turnover of nuclerc acids, 1t 1s the first alteration of purine
metabolism demonstrated duning the acute stage of gout
(390)

Current obsenvations are not in keeping with many of
the older opmions that acute gouty arthritis 15 precipt-
tated by deposits of urates m the pers-articular region or
rupture of such deposits mnto the articular space {47, 92)
It has also been the contentron that munor trauma to the
site may witiate wrate deposition, with subsequent attacks
adding mare urates There 1 no convinemg evidence that
tissue must be damaged 1 order to precipitate formation
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rates Local trauma could cause a greater localized
d flow which may add to this localized deposition of
es There is additional evidence that in acute gout
Dblood flow 1n the mnvolved site is increased consider-
, and that at these times there may be some derange-
it of the arterial venous peri-articular plexus which
ld account for the phenomena of the acute attack and
toph (167, 370).



Chapter 1V
PATHOLOGY

Gour 1s charactenized by elevated unc acd
content of body furds and sometimes, in addition, by
deposition of sodium urate i the tissues and joints It 1s
these deposits that lead to the pathologic alterations
characteristic of gout The relationship between the ele-
vated uric acd levels in body fluids and deposition in the
tissues 13 not clear, since the latter effect 15 not an obh-
gatory accompantment of hyperuncema

The granuloma or tophus 1s pathognomonic of gout
It has many sumlar microscopic features whether 1t 1s
found 1n the skin, hidneys, bursae, other soft tissues or
osscous structures (276). Histologieally, this lesion
usually comprises the peripheral zone of fibrous support-
g tissue, blending with the normal cellular component
of the structure m which 1t hes This penpheral zone
surrounds an mtermediate area of increased cellulanty or
inflammation similar to the histologic picture of a true
tubercle The composition of the tophus vanes, but
usually lymphocytes, plasina cells and large multinuclear
reticulo-endothelial cells are to be found n the typrcal
lesion The giant reticulo-endothelial cells that contan
urate crystals have been referred to as urophages Within
this ring of inflammatory changes are deposits of erystal-
line bundles of urates separated by an amorphous matnx
(Fig 37)

The composttion and nature of the matnx has not been
clearly defined It has sometimes been found to contain

31
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Fig 7. Scction of toe  Urie acrd tophus in bone (Low amphyplan,
10 X objective, 27 cm )
Fig. 8: Metatarsophalangeal joint m a patient with gout of ten
years' duration, Note the urate crystal “frosting” on head of
e
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hpids, meludwy cholesterol (68) and palysaccharides.
With the md of special stains, the matrix 1 some areas is
metachromatic or has shown a reaction suggesting the
presence of mucoid substance, and m some nodules, has
heen found to mclude a small quantity of reticutum (301)
Cell debns is not common, and when present, 18 asso-
aiated with focal trauma and possibly mterference with
the local vaseulanty. Demonstration of urate erystals s
essential in order ta label these granulomas aceurately as
gouty lesions, for small rheumatord arthntic nodules may
closely resemble the granulomatous tophus, The urate
enystals may not be identifiable if the tissue 15 improperly
fived and stained Deposits of urate crystals may be found
n soft tissues or bones devord of assocnated mitammatory
changes.

Kidneys. The hidney 15 a common anatormuc site of
pathologic alterations in patrents with gout The char~
acteristic alteration 15 depostion of sodmm urate and
uric aosd, primanly n the renal medulla, though it may
be found anywhere m the kidney or 1ts excretory ducts
There raay be no granulomatous reaction  Smee the op-
portuntties for exammning the hidneys of patrents with
early gout arc few, the exact pathogencsis 1s not known
However, the medullary and e 1 teate cotl s
m essence produce blockage of the renal excretory system
with resultant chronic pyelonephntis m a hagh p
of cases  Most Judneys removed because of urte rerd
stones contain patholegic changes compatible with
chrome, subacute and acute pyeloncphrs The term
“gout Jadney” or “gouty nephnbis” has not been sharply
defined, and as snggested by Lichtenstem and coworkers
(198}, it seems more appropsiate to resteiet such vefer-
ence to kidneys contaming apprecrable deposits of urates
m the renal parenchyma Generally, varying degrees of
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arteniosclerosis, chrome pyelonephritis, wmate deposits and
mterstitial fibrosis are observed in the affected kidney of
patients with severe gont

The gross changes may be minimal. The usual picture
1s that of an atrophic kidney with a pitted granular sur-
face from which the capsule is stripped with difficulty.
Some patients with gout have grossly normal kidneys. All
gradations between the two extremes are possible. The
cut surface may show definite cortical and medullary
delmeation, or these may be indistinguishable. When the
kidney 15 cut, a gritty sensation may be the first intimation
of uric acid depostts  Grossly, chalky, yellow-white de-
postts may be present m the medulla and they may radiate
as small streaks throughout the renal substance. The pel-
vis and calyces may be diated, and the urcteral walls may
be thickened. Duty grey or mnstard-colored stones or
uric acid sludge may be present in the pelvis of the
kudney.

Mucroscopically, the urate deposits are associated with
the collecting tubules. Brown and Mallory (50) bebeved
that these urates are deposited imtially in the tubules.
Localized foreign-body reaction probably aids in destruc-
tion of the tubules. Some tubules may be difated and
glomerul may be obliterated. Medern and Meister (231)
suggested that the collecting tubules are compressed by
the urate dep m the renal Julla and this eventu-
ally results n an ascending ntrinsic renal lesion with
death of the nephron. This is considered the reason for
the infrequency of albuminuria in patients with renal
damage due to gout, Modern and Meister associated such
findings with what they believe is a specific renal lesion
of gout charactenzed by renal msufficiency, fixed urinary
specific gravity, azotema, absence of hypertension, and
lack of proteinuriz and formed elements 1 the wrmary




PATHOLOGT

sediment of patients with severe renal damage. Schnitker
and Richter (283) believed that alburminuria 1s not com-
monly assocrated with gout unless nephntis 15 present,
and they attributed this to predommance of sascular
nephritis. Brown and Mallory noted small scattered arcas
of pyelonephntis or abscesses i two patients with gout
whom they studted, and thesc areas were adjacent to ot
surrounding  deposits of urates The arteriosclerotic
change, which seems to oceur early m gowt, mamfests
ttself m the kidney as nephrosclerosis  Small arterial
branches have moderately thickened walls and parrow
Tumens

How or in what order the vaned pathologic changes
oceur in the hidneys of pattents with gout 1s not known.
It 15 logrcal to conclude that shght changes must occur
and that they are not recogmzed or associated with gout,
as the diagnosis of gout 1s usnally a chinical one and the
pathologtc findings are non-specific

Urate deposits are sometimes seen m the medullany
pyramids of hidneys of newboms or infants i the first
few weehs of hfe (8). This has been referred to errone-
ously as “uric acid mfarets™ They represent collections
of urates m the collecting tubules devoid of surrounding
mflammatory reactions These lesions have no relation to
gout, and renal dysfunction has not been attnbuted to
them (5)

Bone. Damage from urate depostts on the articular
surface (Fig. 8) occurs frequently but occasionally a jomnt
that has been subjected to repeated attachs of acute gouty
arthntis fails to show any discermible pathologic change
{Fig 9) Emly m gout, artscular changes may be mmimal
and limited to mmute deposits of urate crystals on the
surface of the cartilage Because the avascular areas in
the outer layers of the cartilage are frequently the site of
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g @ Section through sccond left toe of a man 66 years old with
hyperuricemra for 25 years and gouty arthrites for 10 years (serum
uric acid 61 mg per 100 ml. Note draining tophus on dorsum ol
distal phalanx The interphalangeal joint {s wntact despue almast
complete replacement of the distal bone with uric acid
Fig. 10 Gross scction of the toc showing urate granulomas on the
articular surface,
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Fig 11A, B Jomt surtace of the specimen in Figure 10, showmng
uric acrd depostts without granulomatous reaction.

surfaces, varable degrees of destruction of the articular
cartilage, thichening and possibly villous formation of the
articular membrane  Uric acrd deposition with granu-
lomatous reactions may occur at sites in bones that are
removed from the jomts (Fig 9). These lesions enlarge
and replace normal-appearing bone without necessarily
mvolving the jomt to any significant degree. In such
bones are seen variously sized collections of urates and
matrix that are rnged by an inflammatory cellular re-
action mcluding both foreign body giant cells and mac-
rophages The zone of cellularity is surrounded by con-
nective tissue contamng fibroblasts, reticular cells and
small mononuclear cells (Fig. 7) Devclopment of new
bone has been described in the osseous lesion of a patient
with classical gout (198) Calcium deposits may be found
within the urate bundles Caleification of widespread
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Tig 14 Gout of metatarsophalangeal jomt of great toe Solt tissue
tophus contarns extensive calaification

any frequency m the heart or blood vessels {(198), Iso-
lated observations, though, have been recorded In one
case a large tophus was the cause for complete heart
block (153) In another case a urate deposit was found
on a posterior mutral valve leaflet (56) In still another
report there was a tophaccous deposit in the mitral valve
leaflet that extended over the endocardmm (340) Arte-
riosclerosis 1s commen m patients with advanced gout

Other Organs. Other internal organs that have been
studied by pathologists mterested n gout hay ¢ been found
to be free of any speetfic changes that could be assoctated
with this metabolic malady Topht have been found m
the comea, menmges, bronchi, pleura and tongue but
these are undoubtedly medical odditics (299)
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TOPMm

Tophaceous deposits of urates ave pathognoentic of gout.
When of sigmficant size or multiple, they usually denate
a well-developed stage of chronic gouty arthutis. In rare
mstances, they have been observed m patients before the
mtial attack of acute gouty arthntss oceurred  Tophs are
found 1 less than 2 per cent of patients etperiencing
therr mitiad acute attack of gout (201}

The helix or antehelix of the ear is the usual site of
the imtial tophus (Fig 15-17). Urate deposits have been
tound in the sacrothac jomts (21), sclerae, cardiac muscu-
fature (153) and vahves (58), and cervical vertebrae
(173) (Fig 48), as well as over the extensor surfaces
of the fingers (Fig 20a-c), elbows {(Fig 19), kuees,
ankles, toes, heels (Fig 182, b) and other usual stes In
some patients with chronie gouty arthrits, uric acid topht
progressnely form about joints i adjacent soft tissue,
bursa and bone, which become much greater than simtar
depostts 1 the ears.

Tophs are seen in from 13 to 60 per cent of patients with
gout (158). In our seres of 280 patients 20 per cent had
tophi Kuzell and associates (187) reposted visible tapht
in 13 per cent of the male and 38 per cent of the female
patients among 520 patients with gont. Sixhy per cent of
their patients who had had gowt ten or more years had
vistble topht Bartels (15) reported a 20 per cent inct
dence of toph: after exght to ten years of govt. This,
though, does not mply that age alone or the duration of
the gouty process 1s drectly related to the extent of the
topht In some patients gouty tophi without any apparent
reason may disappear 1 one site and form in another.
Tophi may become extensive and cause incapacitation m
only a few years {Fig 20a,h).
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g I18A: Gouty arthnitic deformties with tophi of both feet
B- Soft tissue topht and hony destruction are evident

Tig 19 Olecranon bursa of a patient with gout for twenty years
Numerous large tophi fill the enlarged bursa



Fig 204 Hands of Patient y ), gout of fourteen Years’ duragon
Slight grocs Changes o out the lefy second ‘Mterphalange, 1010t
X years Jager US patreny suffered TUmerous g bouts of
Bouty arthry while aking colchicine and aspyy, (60 10 79
g

Noj

&r/day,

C. Ra(‘mgencgrams of hangs shoy n B fe extensyyq to.

Phaceoys deposyts aboyt lntcrphalangea] d typica) bony
hanges
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Fig I18A Gouty arthrnitic deformities with tophi of both
B Soft tissue topht and bony destruction are evident

Fig 19 Olecranon bursa of a patient with gout for twenty years
Numerous large topht fill the enlarged bursa



Fig 204 Hands of patient with gout of fourteen years' duration
Slight gross changes about the loft second interphalangeal jont
B St years later This patient suffered numerous mild bouts of
acute gouty arthritis while taling colchieme and espin (60 to 70
wr /day)
€ Roentgenograms of hands shown in B Note extensne to-

phaceous deposus about nterphalangeal joints and typieal bony -

changes

P
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Unie aciq toph Yary in gipe from minnte deposits ¢,
aric acjd crystals to asses severg] Centimeters iy diameter
(Fig 22, b) 1y rge arthritis clinies usually one op two
batients vy, long established gout haye unisually ;.
Sve tophi Joints with large deposits of urates Iess fre-
Quently become molved vy, acute gouty arthriis
Usun"y the jounts with lesser mounts of ypae deposits
are the sites of migrating qeyge Bouty artheigis,

Smal} tophs aboge Jomts and oy the ears (Fig 15, 16, 19)
are pinkysh, Yellow, Hon-tender ang firm Topl scldom

ecome mfected Assom.xted in{ectx'on, when Dresent,
may cayse tenderness and ay inﬂammatory reaction The
overlymg skin of large tophi s usually thig and Pinkish
yellow, ¢ nlcemted, Jocalizeq inﬂammntion Surrounds the
ulcer, and fnd may he cxpressed from the lesion, The
location of 5 tophus may cause mechamea} Imtation, ang
iof ulcemuon IS present, the added flammation causes
localized Soreness and additionaj hmitations, Sodium
urate crystals can he expressed from the tophus, ths
materia] js chalkavhte and as thick as toothpaste (Fig.
22). MeCabe (213) noted that toph: contay, 60 per cent
trate, 30 per cent orgame Materialang 19 Ber cent eations,
chiefly sodium, ¢ shows shm, needle-le crystals of
sodum yrage and some necrotic debyis when examiged
nieroscoprcalyy

Fine, needle-like crystals are typica] of urate deposits
(Fig 23) Howevey, Spitz ang associates ( 310), in a Te-
Port of cases of fatal 8out, descrihed another type of ura
CIYStals m tophy, of cartilage, bone anq Mdney obtaine
from such a patient g5 “rhomboid m outling, r]oubly‘rc
fractn ¢” showmg “Iongltudmnl steiations” ang occumn'g
n “wrregulyy clusters o sheaths of elongated needles,
They were found o be insoluble in water, aleoho] gnd
weak acids (sodtiym curate m forme acid)  Formaha.
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fived tissueg xmbedded M paraffy, and Stameg With hemg.
Crystals, Where,
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urate Crystalg are water msqubIe, Wheress the Tarer de.
Posits are Water solubje,
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medully of the phalnnges Withoyt any DPertosteg) change.
Xanthop g M2 S0meties be Mistaken g, Souty topp;
but te DPatient vy, thege Jestons IS rarely, troubleq With

acute argh, 'S that coyjg ¢ Mistakep for acute goup
Tic Aciq Renap Caleay,, In reny) caleay, the ure acud 1y



Fig 26, Uric acid stone removed from kidney shown in figure 35

g 27. Retrograde pyeclogram of a patient with gout who had
attacks of renal colic and hematuria for many years, A Distended
renal pelwvis and dilated ureter on nght. B. Correction of rensl
changes after therapy. Right renal pelvis and ureter were packed
with urie aold sludee. Serum urie acld level 15 mg. per 100 ml



Chapter V
CLINICAL MANIFESTATIONS

'I‘m: climcal picture of gout varies from a mild
chronie fhness to an acute debiltating malady. Indeed,
in a single person the chmical picture, duning the course
of the discase, may run the entire gamut of known signs
and symptoms It can damage one or more orgame sys-
tems, causing a wide vanety of clmical changes These
ramufications in the chnical mamfestations can obscure
the picture and lead to falure to make the correct diag-
noss

Qassicat Gout. The classical portrait (Fig 28) of gout
is well known to the medical historian but has seldom
been reproduced 1n modern medical hterature. It seems
important that the student of gout be fanmliar with this
onginal popular cancept of the disease

The following composite clmeal prcture of classical
acute gout will serve as an outhine from which vanations
in the climeal theme may be developed. Typically, the
patient 1s a corpulent white-collar worker 1 the fourth
or fifth decade of life, and the father of two children He
walks into the office with the aid of a cane or other sup-
port, hus shoe has been cut to prevent pressure on his
great toe (Fig 29); and he takes every precaution to
avord the shghtest trauma to the painful joints or, if seen
at home, he lies m bed or sits n a chair practically mo-
tionless, apprehensive, and anviously protecting the red
swollen jomnt Bed covers ase carcfully tented or the
affected foot is uncovered He complains of having been

x4
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Mg 28 A print (probably of the Rowlandson school) which

graphically depicts a pattent suffering from an acute attach of gaut.

Fig 29 Spht shoes and cane ace considered comman apparel for
men with gouty arthritis.
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amination are withm normal hmits, the sedimentation
rate 15 shghtly elevated, urinalysis reveals no abnormali-
ties, and the blood urea nitrogen and fasting blood sugar
values are within normal Limits.

The patient 1s instructed to take colchicine {1/100 gr.)
every two hours until abdominal cramps and diarrhea
develop. This affords significant relief of pain, and ad-
mumstration of colchicine is discontinued after eight
tablets have been talen Pain and swelling completely
subside by the fifth day. The involved site is desqua-
mated, and the patient considers himself completely well.

Initial Attack. The onset of gout is usually marked by
acute monarticular arthritis, The frst metatarsophalan-
geal joint 1s the site of the initial attack in 60 to 70 per
cent of patients Other sites are the knees, ankles, dotsum
of the foat, or passibly one of the joints of the hands or
wrists, although any joint can be the site of the inatia}
attack. Also, more than one site can be invohed imtially,
as was the ease i 53 of 242 patients with gout whom we
questioned. Rarely, imolicment tends to be migratory
The attack can oceur durmg any season of the year and
any time of the day or mght, although most patients et
perience their mitial attack of gout in the eady morning
hours. This was true in more than half of the 250 patients
with acute gout whom we studied

The pam may awaken the patient after a few hours of
sleep or may develop during the day. The disconifort
may not be evident while the patient is in bed, but only
when he bears w eight on the affected joint. Articular
pamn, which is usually excruciating, is the most frequent
symptom. Initially, the pain may be mild to moderately
severe, but withm a few hours its intensity may increase
in crescendo fashion to the point of incapacitation. In his
dissertation on classical gout Jones (167) pointed out that
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the Patient with goye has "dread[ul apprehenszon” Jest
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Drawing by Mrs Lows Loss
Fig 30+ Atomic age concept of gout

Fiz 31  Demon biting metatarsophalangeal joint  (By James
Bullray (1757-185), Philadelphta Museum of Art)
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Fig 334, B Acute podagra on nght sude, with redness, swelling

and edema of first metatarsophalangeal joint and sdjoining area ta

a man aged 39 years with polyeythemia vera n whom gout sub-
sequeatly developed
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Fig 31 Subssding acute podagra of patient 5houn m figare 33
Note subsid of edema and d
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OF nincty-five of aur patients with gout, five had a his-
tory of chrome arthntis prior to the acute attack There
was no evidence of any other active arthrtic process be-
fore the acute attack, and it is suspected that such pa-
tients experience chronic rheumatism which is 1 some
way associated with gout. This chrame theumatism
ustally does not inconvenience the paticent after the onset
of acute gouty arthritss.
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Chapter V1
NONARTICULAR COMPLICATIONS

Mos‘r patients swith gout are concerned chiefly
with arthnitis and tophi. However, gout may cause com-
plications that can be of major importance

Renal. Renal damage 1s probably the most common and
mportant extra-articular complication of gout. Gouty
nephntis may be mitated by persistent albumnuria and
casts, which may be detected even before appearance of
articular symptoms, but these are usually found after re-
peated attacks of gouty arthritss. The early impairment
of renal function may progress to loss of concentrating
ability for sohds, reduced phenolsulfonphthalein evcre-
tion of dye and later nitrogen retention  There 1s appar-
ently no charactersstic pattern of renal damage associated
with gout, although Modern and Meister (234) suggested
that there are typical chinical characteristics that set the
gouty kidney apart from other types of renal disease.

When Coombs and assoctates (75) studied renal func-
tion in 22 patients with gout, they concluded that most of
the patients had evidence of some renal damage, the in-
ability to concentrate solids bemg the earliest fndmng.
With more impairment, tubular reabsorption of urates was

Juced while the ck was tained They pre-
ferred to describe such renal dysfunction as “renal im-
pairment of gout” rather than gouty nephntis. They sug-
gested that repal damage from gout 15 xrrep:{rable but
progresses slowly. However, reversal of impaired renal
function in a patient was reported after probenecid
therapy (256).
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Chapter ¥1
NONARTICULAR COMPLICATIONS

Riosr patients with gout are concerned chiefly
with arthntis and tophi. However, gout may cause com-
plications that can be of major importance.

Renal. Renal damage 1s probably the most common and
mmportant extra-articular complhication of gout. Gouty
nephritis may be intiated by persistent atbuminuria and
casts, which may be detected even before appearance of
articular symptoms, but these are usually found after re-
peated attacks of gouty arthntis. The early impainment
ot renal function may progress to loss of concentrating
ability for solids, reduced phenolsulfonphthalein excre-
tion of dye and later nitrogen retention. There 55 appar-
ently no characteristic pattern of renal damage associated
with gout, although Modern and Meister {234) suggested
that there are typical chmeal characteristios that set the
gouty kidoey apart from other types of venal disease.

When Coombs and associates (75) studied renal func-
tion in 22 patients with gout, they concluded that most of
the patients had evidence of some renal damage, the in-
ability to concentrate sohids being the earliest finding
With more impaument, tubular reabsorption of nrates was
reduced while the clearance was maintained They pre-
ferred to describe such renal dysfunction as “renal im-
parment of gowt” rather than gouty nephritls, They sug-
gested that renal domage from gout is ireparable but
progresses slowly However, reversal of impaired renaf
function in 2 patient was reported after probenecid
therapy {256).
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Cardiovasenlar. Vascular sclerosis is probably present
in all patients who have chronie gout. Schnitker and
Richter (283) noted a higher incidence of vascular discase
in patients with gout than in a control group. This vascu-
far_alteration occurs primarily in the kidney but is no
different from vascular sclerasis m other parts of the body,
Extensive arteriosclerosis is common in gout and usually
is assaciated with generalized sclerosis of the larger ves-
sels. According to Tallott (321), patients with gout have
premature arterioscleross.

There was chimeal or electiocardiographic evidence of
cardiovascular disease m 39 per cent of our paticats with
gout Serum unic acid levels have been reported to be
Iugher in persons whe have coronary disease before
forty years of age (124) Penpheral vaseular jpsufficiency
is not commonly associated with gont; only about 4 per
cent of our 260 patients with gout had penpheral vas-
cular disease.

The madence of hypertension m patients with gout
15 ncreased, although this association has not been
stressed in the medical hterature. Kuzell and associates
(187) reported an incidence of 25.7 per cent of hyperten-
sion ut male patients with gout and 35 8 per cent of their
fenmale patients with gout In our 250 patients with gout
415 per cent had blood pressures above 160 mm. Hg.
systolic or 100 mm. Hg. diastolic.

The merdence of arteriosclerosis with or without hyper-
tension 1s greater in gouty patients than in controls m}d
extensive sclerosis of the cardiovasenlar or cerebral cle-
culation may be a contnibuting factor in the cause of
death m these patients  Like diabetes mellitus, gaut is 2
metabolic disturbance and beeause at necropsy joints are
rarely exammed, the sclerotic organs that coutribute pri-
manly to death are labeled cause of death, so that the

-
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Chapter VI
LABORATORY OBSERVATIONS

PROPER determunation of the uric acid content
of body fds 1s difficult. It requures meticulous attention
to detail and frequent restandardization. However, it is
still the most useful laboratory test m gout.

The uric acid level ss determined in many clinical lab-
oratories by the methods of Folin and Denis (110}, Bene-
dict and Behre (25) or Brochner-Mortensen {43). The
first two methods depend on the colar resulting from re-
duction of the complex tungstate whereas the third de-
pends on reduction of potassum ferrous cyanide. These
levels are not quantitative, since other plasma constituents
are vesponstble for some of the calor change. With the
methods of Foln or Benedset the serum unc acid Jevels
usually vary from 3 to 5 mg,/100 ml; with the Brochner-
Mortensen test the level is stightly Ingher. The upper
normal level of serum uric acid for men is 1 mg. higher
than ter women (387) In our laboratory, the upper limit
of normal is 8 mg. per cent for men and 5 mg. per cent
for women. This difference apparently derelops after
pubarty, since 1t does not occur in prepubertal children
(372).

The technics of determination of uric acid in the blood
and wrine have been well desershed by Yu and Gutman
(387}). Serum usic acyd determinations are preferable to
those of whole blood (29) The uricase method of deter-
mining the serum acid level reduces the effect f’f non-
specific factors in the conventioval colerimetric tests

6
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(100) Because enzymatic estumation of serum unc acid
is complex and expenstve, there is little indication for its
use m general practice

In the absence of advanced renal disease, the level of
serum uric acid does not indicate a particular phase of the
gouty process Serum urc acid levels have often been
normal during the first attack of gout, the reason for this
may be that the patrent 1s taking a drug that has un-
cosuric properties  The urates in blood are equally dis-
tributed between the plasma and cell Precipitation of
the serum protem often carrtes down some of the unc
acid, this would account for the low estimate of the
amount present The direct methods have additronal dif-
ficulties mn that normal blood constituents, such as ergo-
thiomne, glutathione, other reducmg substances, and
many phenolic substances, also give a deep blue calor
with the reagent, whereas ammo acids and other unknown
substances of plasma mterfere with color development
Since the serum unc acid level 1s often withm normal
Iimts, particularly during the first attack of gout, 1t is
unwise to exclude the diagnosis of gout on the basis of a
single normal value.

The blood urea nitrogen level should be determmed
when the serum unic acid 15 measured  Azotemua, when
present, 1s accompanied by an elevated serum wric acid
level Increases m the serum unc acid level may also
result from polscythemma vera, leukemia, lymphoma,
myelofibrosis, permcious anemia and severe acute infec-
tions  Dubin and associates (91) observed hyperuncemia
1 seven of eleven patients with hypoparathyroidism, and
ﬂus elevanon -mpeared re]aled to the derangement of
d corrected the alter-
ation Hyperuncerma 1s somehmes found 1n patients with
arthritis associated wath psorsasis (387) and in some pa-
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tients with rheumatoid arthritis (203, 327). Serum unc
acid values as high as 36 to 38 myg,/100 ml. have been
observed 1 patients with Iymphoma (349).

Use of pyrazinamide will cause hyperuricemia with
associated decrease of 30 to 50 per cent in urinary etcre-
tion of unie acid (77). Aspirin and sodium salicylates
seem to block this achion of pyrazinamide (292). Chloro-
thiazide (Dmuril®) has been found to produce sigmficant
clevation of the serum uric acid level (188a) and m some
patients this was assoctated with articular pain (244a).

The serum uric actd level may be Iowered by use of
uricosuric agents, such as large doses of salicylates, pro-
benemid, phenylbutazone or cortisone Zoxazolamine is
now recognized as a potent uricosuric agent. Impairment
of renal tubular reabsorption s also associated with reduc-
ton m the serum uric acid level (40). If a true Jevel of
unic acid 15 desirable for ard in diagnosis, usc of all uri-
cosuric agents should be discontinued for at Jeast two
days before the test 1s done. Use of colchicine need not
Lie stopped, for it daes not wfluence the serum urie acid
level. Small doses of salicylates, for unknown reasons,
probably cause urie acid retention with hyperuncemia.

Lumted observations (225) have indicated that esti-
mation of the daily blood level of uric acid of patients
with gout may result mn three types of curves- 1) hyper-
uricemz with a fluctating high level, 2) varying amounts
of hyperunicerua at around the upper hants of normal,
and 3) normal serum acid levels Talbott (324) men-
tioned that he had never observed a patient with gout in
whom the elevated uric level became normal and re-
mained so without the influence of uricosuric agents.

The red blood cell count 15 usually normal m prmary
gout Since gout can be secondary to blood dyscrasias, it
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is imperatnve that adequate hematologic studies be done
on all patients with gout (181, 188).

Anemia 15 never associated with the imtial phase of
uncomplicated gout and 1s rarely present n the later
stages Paper electrophoresis studies of the hemoglobmn
of eight of our patients with gout failed to reveal any
abnormalittes. One case of gout was reported m a man
seventy-mmne years old with homozygous hemoglobin C
disease (264) Leukocytosis 1s generally associated with
acute gouty arthritis  The sedimentation rate 15 frequently
elevated during the acute attack of gout and 15 mcreased
at least threefold 1n half of the patients It usually returns
to normal shortly after the acute stage has subsided If
it remams elevated after the articular symptoms have
subsided, one must be alert to some other mvolvement,
such as rtheumatoid arthnitis

In our patients with uncompheated gout hepatic func-
tion was normal, as were the serum protemn and choles-
terol levels However, total cholesterol values have been
reported by others (371) to be high just before the onset
of gouty arthntis and lower i mterval penods

The fasting blood sugar levels appear to be elevated
more frequently m patients with gout than in controls,
but whereas this mcrease 1s sigmficant, 1t 1s seldom asso-
clated with diabetes (3356)

The blood urea mtrogen level 1s elevated only after
considerable renal damage has occurred, and this 1s
usually a late mamfestation of severe gout Termmal
uremia may not occur for vears after renal imparrment
has become fived

Serum t; levels were el <d m some of
our patients during acute attacks of gout (354) These
patients did not have laboratory evidence of hepatic dis-
ease or active myocardial damage. Unic acid levels did
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not parallel the serum transarinase levels or deug thesapy
(Fig 36) The significance of this observatiop remains
to be clarified. This elevation of the transaminase Jevel
could be confusing 1 a patient with myocardial damage
and gout. In such a case it may be difficult to determme
whether a patient should be allowed more physical liber-
ttes for fear that the elevated transaminase Jevel may
indicate continued myocardial damage. Barr and co-
authors { 13) reported little variation in the average serum
transammase titers in patients with gouty arthntis but
they did not mdrcate the stage of the gout,

Early 1 gout result of urmalysis 1s usually normal,
Mild albummnuria may be the first sign of renal imvolve-
ment. Only seven of 902 of our patients with gout had
sufficient urinary evidence to suggest renal disease other
than stones Hematunia and passage of urc acid sludge
or stones may occur, and have been discussed m more
detarl under the section on the Kudney m Gout (pg 35).

The twenty-four hour concentration of urc acid in the
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Fig 36: Serum transamnase Jevels in gout.
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unne may be helpful in determming mcreased urmary
output of urates. However, correct determination of this
level is troublesome and 15 not available n all laboratorses.
The normal person on an average diet excretes about 700
mg of urmary uric acid daily (range 500 to 1000 mg /24
hr.) (318). This may be reduced to 200 or 300 mg /24 hr
on a restricted purine mntake Usually the basal excretion
of unnary unic acid of patients with gout 1s normal but
25 per cent of gouty patients have increased exeretion of
urmary uric acid  Futcher (119) observed decreased ex-
cretion of urates before onset of acute symptoms of gout
1t has been observed that the true urate concentration 1n
the cerebrospinal flurd 15 only 6 per cent of that m
plasma (369).

Tophi may be aspirated 1f the diagnosis 13 m doubt
and the aspirated matenal examined mecroscopieally for
needle-like crystals or subjected to the muroxide chemical
test,

Search may be made for urate deposits i synovial
membranes by surgical biopsy of the jont or jomt punch
biopsy (392) Tissue so removed should be preserved m
absolute alcohol but urate deposits have been found m
specimens preserved in formaln  The value of this means
of diagnosis 1s limited but at times extremely important

Study of synowial flud 15 cccasionally helpful n dif-
ferentiating gout from traumatic arthritis or osteoarthntis
{274) Synowial fluid from an acute gouty jont 1s usually
turbid, contains an mncreased number of lenkocytes (aver-
age 10,000 m 15 000 up to 70, 000 per cu mm with poly-
morpt ating), has reduced
viscosity, and usua]ly forms a poor mucn clump when
precipitated by 1 per cent solution of acetic acid




Chapter VHI
ROENTGENOGRAPHIC OBSERVATIONS

No radographic alterations may be detected
m the jowts of patients with gout initially or even after
many vears of recurrent attacks of acute gouty arthntis
Frequently, however, recurrent gouty arthritis is asso-
ciated with roentgenologically d rable structural
changes m the soft tissues, joints or bones. About one-
third of the patients with gouty arthntis have character-
1stic roentgenograplie changes 1n the later stages of the
disease and another third exhibt changes compatible
with, although not typical of, gout. It 1s not known why
some persons with relatively severe, recurrent gouty
arthritis escape sigmficant articular damage.

As early as 1896, von Huber (161) reported roentgeno-
graphic changes in the hands of a sixty-one-year-old man
with gout and discussed some differential diagnostic fea-
tures. He described the lesions in the bones as “bubble
shaped,” at times more descriptive than the currently
overused term, “punched-out.” Later, radi hic studres
refined our knowledge of the progressive manifestations
of gout and they now afford considerable assistance it
the study of these patients {214, 215, 276, 334).

The most commonly involved jomts are those in the
feet and hands, followed in order by the wrists, knees and
elhows However, any jomt may be involved Bilateral
mvolvement is occasionally discovered but st is almost
never symmetrreal.

The eathest demonstrable radiographic changes are

82
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hig. 37, R showing p lar swelling of soft

tissue at metatarsophalangeal joint of great toe, with no evidence
of destruction of bone.
Fig 38: Localized osteoporosis on the right (left in picture) with
gouty changes at metatarsophalangeal folnt of great toe.
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Fig 39 Zone of ostcoporosis at base of proimal phalany

(16}, however, urged reapprawsal of the notion that the
bone has been destroyed in these locations, for his ex-
penence {with )! proof) mdicated that the
bony architecture and contour may be restored after ade-
quate modern therapy. This evidence suggests that the
bone is not always destroyed m a punched out area but
at times 15 only considerably decaleified or replaced by
relatively radiolucent tophaceous material The tophi are
known to be composed of unc acid crystals, and these are
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Fig 37 Roentgenogram showing periarticular swelling of soft
tissue at metatarsophalangeal joint of great toe, with no evnidence
of destruetion of bone. .
Fig 38: Localized osteoporosis on the right {left in picture) with
gouty changes at metatarsophalangeal joint of great toe,
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Tig 39 Zone of ostcoporesis at base of proumal phalanx

(16), however, urged reappraisal of the notron that the
bone has been destroyed n these Jocations, for hus ex-
penience (with roentgenelogic proof) indicated that the
bony architecture and contour may be restored after ade-
quate modern therapy. This evidence suggests that the
bone 1s not always desh‘O) cd m a punchod out area but
at times is only derably fied or d b

relatively radiolucent tophaceous matenial The tophi are
known to be composed of wrie acid crystals, and these are
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i ——
“ u f medial side of
Fig. 40, A (Upper left) “Bubble-shaped” leston of o
hcid of first mcptstarsal bone B (Upper right) Bubb)]t;}):la\f;\e‘
eystic lesion 1n head of first metatarsal bone. C. (LDN;E{W I
shaped” or cystic lesion 1n head of first metatarsal bons
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§
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}
Fig 43 Multiple joints of hands and wrists show various stages
of destructive effects of gouty arthritis
Fig 44 Note secondary marginal osteophytes after gouty arthritis
has largely destroyed articular surfaces (distal interphalangeal jomnts
of middle and ring fingers)
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lotely d 4

Fig 45 Ad d gout has
phalangeal joint of great toe Note also notching defects
first metatarsal and head of fifth metatarsal bones

Fig 46  Medial side of shaft of first metatarsal bone shaws notch-

b
at base of

mg type of croston “Basket-weave overlay” 1s rather suggestive
Large, soft-tissue tophus and sharply defined notch at base of prov-
mmal phalanx are prominent

sumilar shadows in rheumatoid arthritis, and are usually
not surrounded by a zone of sclerosis, as in osteoarthritis

An unusual manifestation, noted by Rosenberg and
Arens (276) 1s expansion of the end of a hone, resulting
1n a radiographic appearance sumilar to that produced by
primary bone tumors (as chondroma, gant cell tumor and
sarcoma) An entire bone may be destroyed and leave
only bony fragments i the area (Fig. 47).

Another unusual manifestation 15 development of e
tensive changes 1n the spinal column (Fig. 48). In the
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seen 1n many locations. Their case exemplifies the fact
that not only may the synovial membrane and articular
cartilage and bones be mvolved, but regional tendons, Iiga-
ments and bursa may exhibit tophaceous deposits (304).

Extraskeletal mnvolvement by gout deserves brief men-
tion Theoretically, topht may appear m almost any tis-
sue. Roentgenologically, such tapht will not be visualized
unless there 1s a tumefaction of the subcutaneons soft
tissues (Fig 49). One exception is i the urmary tract,
where tophaceous calcul: may be visualized by contrast
methods despite the radiolucency of the uric acid stone
(Fig 50) Among our 50 patients with gout who were
examined urographically, 64 per cent had roentgeno-
graphic evidence of urmary caleuli In advanced cases
severe renal damage may prevent adequate visualization
by excretory methods

Fig 50 Retrograde pyelogram shows a large radiolucent S(:':‘:r
Rlling pelvis of right kidney. Calyces are blunted and a sma!
stone Lies in inferior calyx
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Fig, 51, Roentgenogroms showing changes during 2 period of
tnenty years in bones and joints of patient with gout A. B Foot
C. D. Knee
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Roentgenologic findings do not permit differential diag-
nosis in many cases (262, 334). The evidence obtamable
from roentgenograms is reliable, however, especially when
appraised in the light of clinical and laboratory observa-
tons and time (Fig. 51, 52). It must always be appre-
ciated that changes smilar to those produced by gout
may occur m rheumatord arthntis, osteoarthntis, sar-
coidosis, myeloma, metastatic malignant disease, hyper-
parathyrordism, tuberculosis and syphilis, and perhaps
other diseases.

Talbott and coworkers (332) observations on a mag-
nification technic for the roentgenographic study of os-
seous gout are of iterest. Unless special, rather expensive
x-ray equipment 1s available, attempts to magmfy gouty
lesions m bones will usually result m loss of detail and
are of little value diagnostically. Roentgenograms are
helpful n direct proportion to the intelligence and under-
standing with which they are analyzed.

o —

pCHENED ¢
Fig 52 Hand of patient with chronic gout The .changcs at rhf
provimal interphalangeal jomnts were rather suggestive of rhcum:
tod arthritis Note absence of bony atrophy or margmal destructio
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tions, such as burnmg or tmgling of the joint, with de-
velopment in several hours of exceptionally severe pam,
swelling, redness and edema. Desquamation may oceur
at the site of inflammation after the swelling subsides.

The diagnosis should be strongly suspected if the at-
tack is relicved dramatically by an adequate amount of
colchicmne. Complete alleviation of articular and sys-
temic symptoms between attacks of acute arthritis should
fead to the suspicion of gout. The presence of acute ole-
cranon bursitis or Achilles tendomitis suggests gout as
well as a history of chromc nephntis or renal caleuli

Gout should be suspected in a patient with acute arthri-
tis and a family history of gout or diabetes mellitus The
diagnosis should also be suspected in a plethoric, obese
man with acute monarticular arthntis who appears ex-
ceptionally well, has an atmosphere of tension or appre-
hension and fearful protection of the invalved site, is
unable to bear weight on the lower extremities, uses a
cane and wears a spht shoe or slipper. If monarticular
arthntis is associated with a peri-articular fistula, gout
should be considered as a diagnosis.

Among laboratory diagnostic aids is elevated serum
uric acid level A blood count compatible with a diag-
nosts of blood dyscrasia may arouse suspicion of the diag-
nosis  Demonstration of punched-out or “bubble Shfl[)c('l
lesions 1n soentgenograms of the involved joints aids in
the dmgnoals Demonstration of urate deposils m syna\'xcfl
membranes and toph: in histologic sections or smear 15
conclusive,
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Physical Examnation

1) Plethoric, obese male who appears well but who
had monarticular arthritis,

2) Apprehensive attitude of protection of the mvolved
joint,

3) Inability of the patient to bear weight or stand on
an nvolved joint of a lower extremity.

4) When the patient uses a cane, crutch or split shoe
after only a few hours or days of illness,

5) In a male patient with a red, swollen, exquisitely
tender jont (great toe, foot, knee or ankle).

6) In any patient with tophi or periarticular fistulas

Laboratory Data

1) Elevated serum une acid level with a normal blood
area mitrogen level.

2) Polycythemia vera, leukemia or other blood dys-
crasias are associated with arthritis.

3) Roentgenographic demonstration of a bubble-shaped
area n the osseous structure mnvolved.

4) Urate dep can be d rated in synovial
membrane or urie acid from tophi.

These are the diagnostic landmarks in typical acute
gouty arthnitis Like all diseases, the clinical picture varies
often enough for the clinician to be aware of the Jess
typical types of gout and the differential diagnostic fea-
tures Provocative tests with certam food and port wine
have been reported unsuccessful as diagnostic aids (19,

20, 151).
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two diseases 1s usually made only after a long penod of
observation.

Palindromic rheumatism, with its acute arthntic fare-
ups that last for a few days and have no associated resi-
duals, occurs frequently in middle-aged men and can
cause diagnostic confusion Repeated normal uric acd
levels, and failure to prevent attacks with continuous

1 ration of colct will probably exclude most
cases of gout that could be mistaken for palmdromic
rheumatism  As the acute arthritis frequently subsides
within seventy-two hours, the patient seldom has an
opportunity to evaluate a full course of colchcine.

Acute rheumatic fever with limited articular involve-
ment may simulate gout. The sudden onset of symptoms
1s common in both, However, gout usually causes more
severe pamn and less febrile reaction than does rheumatic
fever Cutaneous and sub lesions iated
with nosebleeds and sore throat are not encountered with
gout. Electrocardiographic changes and cardiac disease,
when present, support the diagnosis of rheumatic fever.
An elevated serum uric acid level is mot expected in
theumatic fever.

Acute postoperative phlebitis 1n the region of the foot
or ankle may be difficult to differentiate from gout It
usually occurs four to ten days after operation Its oc-
currence after an operation, the associated pain and the
mild favor may add to the confusion Palpation of the
venous trunk at the site of inflammation 1s the most hel[}-
ful diagnostic physical aid in differentiating phlebtis
from acute gouty arthritis Hyperuricemia is a Tmlm:
diagnostic aid favormg gout Rarely, Buerger’s dfsefxse
has been confused with gouty arthnitis, but differentiation
should not be difficult
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Chapter X
ASSOCIATED DISEASES

Gou‘r may be associated with other diseases or
their treatment, or 1t may occur concurrently. The blood
dyscrasias (secondary gout) are the disorders most fre-
quently associated with gout. Other conditions that have
been associated with gout are diabetes mellitus, lead in-
toxication, hypercholesterolemia, osteris deformans, es-
sential hipemia, pseudo-pscudohypoparathyroidism and
Morgagm-Stewart-Morel syndome.

SECONDARY GOUT

Hyperuricemia, which is the heystone of gont, occurs
frequently m patients with certain blood dyscrasias, and
such patients occasionally have overt gout (14, 188).
Gout occurs most often m association with primary poly-
cythemia and myelosclerosis, and less commonly with
chrome leukemia, pernicious anemia, hemolytic anemia,
secondary polycythemia, Cooley’s anemia and malignant
Iymipl The Ita occurrence of these blood
dyscrasias with gout 15 considered to be greater than by
chance alone. Although hyperuricemia occurs in patients
with chirome nephntis and multiple myelonatosis, seldom
do these patients have gout.

POLYCYTHEMIA VERA

In 1914, MacCormae (210) reported a case of gout
and polycythemia, Simular reports of increased endog-

enous uric acid excretion n polycythemia followed {164,

106
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293). The inerdence of polycythemia with hyperuricemia
and gout is reported to be between 5 and 10 per cent, The
familial tendency to gout is shght m these patients, and
more females are afflicted than in primary gout (80, 277,
339, 342, 384) Tmney and associates (339) found erght
cases of gouty arthritss among 168 patients with polycy-
themia and Videback (342) rcported eleven m 125 We
have seen twelve patients with gout and assocated blood
dyscrasia, six of which were polycythemia. In eight of
eleven of Videbaek's patients the gout antedated recogm-
tion of the polyeythemia by two to thirty-six months.
Whether such cases are truly cases of secondary gout or
are mdependent diseases 1s not certam, The chnical pic-
ture does not differ m any discermble way from that of
patients with pnmary gout.

Opsaht (244) noted that eight types of anemia are as-
soctated with hyperunicenua durng the rchculoq te re-
sponse A d action on the
une acid pmductmn caused by a drug, such as phenylhy-
drazine, will reduce the quantity of serum unc acd
formed (293). It has been shown that venesection of
dogs actually results in a nse m their endogenous unic
acud owing to the increase in formation of red blood cells
(180). Wntrobe (363) pomted out that in typrcal cases
of primary polycythenna the blood uric acid level 1s usu-
ally normal

The interesting but limited studies of Yu and cow orkers
(390) on the biosynthess of unic aaid from glyeine N'*
n patients with polycythemia and gout demonstrated a
slow rise of glyeme-N* incorporation into unc acd n
gout secondary to polycythemia, contrasted with the ap-
parently rapid rise in primary gout Ths mcorporation of
glycme-N" mto uric acid i polycythemia vera does not
follow the “metabolic-shunt™ pathways, for the rate curves
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are slow and consistent with the transformation of gly cine
to intracellular nucleic acid, then to unc acid, In two
patients with secondary polycythemia they also noted de-
layed reduction in the glycine-N** concentration of urinary
une acid n contrast to the concentration found in a pa-
tient with gout and in a control subject. This was thought
to be due to overactivity of the myelojd cells in the later
stage of myeloproliferation. The results of these studtes
verify previous opinions that in some cases of polycy-
themia the hyperuricemia results from overproduction of
uric acid (389, 390)

In preliminary studies on polycythemia vera, Jeukemia
and acute gouty arthritis Weissmann and associates (358)
noted greater excretion of 8-hydroxy-7-methyl guanine
and decreased excretion of xanthine and hypovanthine.
In Issac’s discussion of patients with polycythemia and
gout, he (164) mentioned a type of articular pain . both
upper and lower extremuties that is not accompanied .b)’
articular swelling, and possibly 1s associated with the in-
creased viscosity of the blood. Erythromelalgia may oceur
in polycythemia, and this could be confused with acute
gouty arthritis (49). Qccasionally, patients with myelo-
sclerosis expenence a similar type of pain. Usually eleva-
tion of the extremity of the patient with erykhrome.l:dgl-\
and polycythemia will afford relief from the excruciating
burning sensation.

MYELOSCLEROSIS "
Gout 15 1 jated with myelofibrosis o
geme myeloid lasia (154, 175, 230, 378), We
have seen three patients sith myelosclerosis among .twe]ve
who had combined gout and blood disordess Hicklng
(154) pomnted out that gout occurs more commonly m
blood dyscrasias i whieh all three bone marrow elements

1
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(granulocytie, erythroid and megakaryocytes) are in-
volved All observers do not share his belief that such an
occurs more frequently in myelod metaplasia
than in polycythemia or myeloid leukemia. Hickling
speculated that betause gout sometimes precedes the
myeloid metaplasta by many years, 1t may be considered
the cause of the myeloid disturbance. In our three pa-
tients, symy gout foll d  devel of
myelosclerosis. This was also true of the cases reported by
Reifenstemn (267) m which symptoms of gout developed
five years after the primary diagnosis was made
Patients with gout and myelosclerosis may have the
classical mamfestations of gout with urate topht and renal
calcult and the gout responds favorably to routne thera-
peutic measures. The hyperuricemia probably results from
increased erythrowd and granulocytic cell achivity
Laster and Muller (191) descnbed a case of a patient
with myelosclerosis in whom the first attach of gouty
arthntis developed two years after splenectomy. They
thought that lhe gout was due to more rapid turnover of
with greater prod and
brealdown of lxlood ccl‘s Isotopic studies on this patient
with glycine-N* demonstrated a slow rate of transforma-
tion into urinary unc acid comparable to the results ob-
tained 1 cases of polycythema,

LEUKEMIA

The serum uric acid level and the une acid miseible
pool are both higher than normal i patients with leu-
Lemia, but only isolated cases of leukermia and gout are
found m the literature (36, 41, 53, 111, 125, 295, 344).
Possibly, some cases of polycythemma with gout represent
a preleukemuc stage (328) Only one of our twelve pa-
tients with gout and blood disorders had leukemia, which
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was of the monocytic type, and the gout preceded the
leukemia by two years. Types reported by others hue
been lymphatic, myelog and aleukemic Roentgeno-
therapy for the leukemia may be followed by the initial
attack of acute gouty arthnbis or gout with tophi may
aceur early in the course of the leukemia (216).

Forkner (111) doubted the relationship between gout
and leukema but noted a rise in the serum uric acid level
after a favorable resp of leukemia to roentg
therapy, and 1if the serum uric acid level failed to rise, he
considered the therapeutic response to be unsatisfactory.
Because of the hyperuricemia that follows roentgenother-
apy for leukemia, 1t is suggested that the smallest effec:
tive dose of roentgen ray be used and that the patients be
given a low purme diet and a large fluid intake.

The white blood cell count of these patients is no dif-
ferent from that of others with leukemia who do not have
gout. The serum uric acid levels are higher than usually
seen in primary gout Colchicine will effectively control
the acute gouty arthritis 1 these leukemic patients, and
1t should be used prophylactically when such patients are
treated with cytotouic chemotherapeutic agents or roent-

gen rays.

PERNICIOUS ANEMIA

Shortly after introduction of hepatic therapy for per-
nicious anemia, an association between gout and perni-
cious anemia was noted (287, 307). Tuddle (270) noted
imcreases m the cndogenous serum uric acid and x'n‘lhe
urinary uric acid excretion after a remission of pclrmflo“;
anemia. Although administered liver evtract may in “'59}
contribute to the hyperuricemia, this is so shght that n\j
probably negligible The increased maturation of ll'ic e
blood cells 1s the primary cause of the increase in efi-
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dogenous unce acid production and in some cases acute
secondary gouty arthritis,

When pernicious anemia was treated with large
amounts of liver by mouth, this exogenous supply of
purmnes added to the woes of such a patient with gout.
Hench (149) stressed the nisk of precipitating attacks of
gout sn patients who are given liver extract. Although
Inver extract has been widely replaced by the more refined
fractions, such as vitamin By, the nsk of precipitating
gout by stimulating the red cell maturation and reticu-
locyte actrity remams  Colchicine is effectne for treat-
mg acute gout in these patients Avery (11) reported a
peculiar case of a patient who had polycythemia that

1 1y apr d to he anemia, and gout
proved a problem after the polycythemia was evident

A case of non-tropical sprue (235) 1n which the thera-
peutic control with Iner conflicted with satisfactory con-
trol of the gout was reported We saw a simmlar case of
non-tropical sprue and gout 1 which the anemia has been
adequately controlled with folic acid but the hyperurice-
ma has persisted  Daily use of colchicme has been suc-
cessful m reducing the number of acute attacks of gouty
arthritis and the full tovic dose of colchicine has been
sufficsent to himut acute attacks to twenty-four to tharty-six
hours In the case of non-tropical spruc with hyperunce-
mua reported by Zumoff (393), both the anemia and the
clevated serum unc aod level were corrected by daily
admumstration of 13 mg of folic acid

HEMOLYTIC ANEMIA
Some patients with hemos tic anemia have suffered from
assocsated secondary gout (82, 107, 188, 246) Deitrick
(82) pomted out that both conditions are mhernted and
that endogenous uric acad results from extrusion of nucle:
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oceur stmultaneously 1n the same patient, and that the
diabetes 1s not severc Garrod (122) also noted a rela-
tionship between these two diseases In 1907 Luff
(209) stated, “The development of glycosuria or diabetes
1n persons of gouty ancestry 1s undoubted. . Glycosuria
15 generally associated with some form of wregular gout,
and but seldom with the ordinary articular gout, but very
occasionally 1t alternates with true gouty attachs, and
then, while the glycosura lasts, the patient 1s quite free
from articular gout, and vice versa”

Until 1956 only five cases of combmed gout and dia-
betes mellitus could be found m the Englsh medical
Titerature (66, 95, 163, 263). This 1s of particular sig-
nificance since the meidence of diabetes mellitus m fam-
ihes of patients with gout 15 lngh. Forty-three per cent
of the fifty-si< patients with gouty arthntis Ishmael (163)
mvestigated were from diabetic families, and 72 per cent
had a family hustory of obesity Among 143 patients with
gout we found abnormal blood sugar levels i forty (28
per cent), which 1s approumately a 50 per cent greater
madence than in a group of persons matched for age,
sex and obesity. Of these forty patients only one suffered
from diabetes that required msulin  There was nothing
clmically charactenistic about these patients  Similar fea-
tures of gout and diabetes mellitus are: 1) the greater
than normal familial meidence of diabetes i both dis-
eases, 2) the younger the patient the worse erther condi-
tion and 1ts comphcations will be, 3) both maladies are
worsened by stress, and 4) both are frequently assoctated
with atherosclerosis and obesity (356)

In view of the mereased family incidence of diabetes
mellitus 1 patients with gout and the fact that many pa-
tients with gout have clevated blood sugar levels but
seldom have severc diabetes, it appears that there 1s a
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relationship between gout and diabetes and that gout or
hyperuricemia alone, unlike obesity, may reduce or ame-
horate the clinical mamfestations of diabetes mellitus
1t has been noted that unic acd is diabetogeme when
injected into rabbits whose glutathione level is lowered to
about half the mitial value by feeding a methionine and
cystine deficient diet (131). It is believed that uric aod
diabetes 1s stmilar to alloan diabetes

LEAD POISONING

OMer texts (129, 209) contain such statements as:
“Lead gives rise to both chronic kidney disease and gout”
and “Lead poi g is held ble for many cases
of gout” (129) This condition has been referred to as
saturnme gout, Lorimer (206) analyzed 107 cases of gout
associated with lead poisoming. Grafe's (129) text re-
viewed work of other observers who noted that saturnine
gout develops in one of forty patients with chronic lead
poisoning and that 100 of 800 lead workers in the Harz
Mountains had gout These patients with lead poisoning
and gout differed from patients with primary gout in that
they were reportedly younger, anemic, and had a chrun{c
form of gouty arthnfis. The vascular nephrits and di-
mumished unc acid excretion assocated with plumbism
was considered to be the cause of the gout. Ludwig (207)
reported two interesting cases of gout associated with lcng
tocrty, and he belicved that the lead caused increase
nucleoprotein breakdown Aub and coauthors (9) men-
tioned lead arthralgias involving the flevors of the knees
and elbows.

Current students of gout do not sec ot
turnine gout, and only a rare case is reported  Tal vo‘h
(328) mentioned lead workers who were troubled “10
gout but had no cvidence of lead intovication In 1930,

patients with sa-
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2 cases of gout due to lead poisomng were reported by
Weissenbach and associates (357). The mdustnal safe-
guards agamst lead poisoming are well established, and
1F this 15 a true etiologic fact in secondary gout, 1t is under
excellent control

HYPERCHOLESTEREMIA AND HYPERLIPEMIA

Adlersberg (2) noted that approumately one-third of
the families with hypercholesterolemia that he studied had
hyperunicemia, but none suffered from gouty arthntis
{227} One case of liperua and gout was described w2
Negro man (112)

OSTEITIS DEFORMANS

The concurrence of osteitis deformans and gout has
heen reported (248, 291). We have scen five patients
with ostestis deformans and gout  All were men ranging
n age from fifty-eight to seventy years The diseasc in-
volved the lumbar spine and pelvis m four of the five
patients  We found the maidence of osteitis deformans
in 652 patients with gout scen 1 the Ochsner Clime to
be only 076 per cent whereas the incidence of gout m
164 patients with osteitss deformans was 3 per cent Three
cases of osteogenesis imperfecta tarda with gout have been
reported, routme therapy for gout was not fully effectne

(6). MISCELLANEOUS

A case of gout and metabolic craniopathy (101) and
one of pseado-psendohvpoparathyrodism with gout (347)
have been reported  We have scen one case of pseudo-
pseudohypoparathy roxdism associated with gout  Allap-
tonuaa was associated with hnperuriceria m a patient
who did not have gout (193)

Older texts contam the statement that thrombophle-
Intis 18 sometimes associated with gout (209, 217)  More
recently Diamond (88) reported such an association in
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Chapter XI
TREATMENT

rl‘REATMENT of gout and gouty arthntis must
be mdiiduahzed. In this respect it might be hikened m
part to management of the diabetic, whose diet, weight
and msuln must be mdwidually regulated Failure to
evaluate the numerous factors that play a role m therapy
and lack of msight mto the attitude of the patient with
gout may result n poor therapeutic results If gout is
secondary to a blood dyscrasia, treatment of the latter 15
mmperative  For example, n a patient with hemolytic
anemia and gout, successful splenectomy will not only
help the blood dyscrasia but will also cure the gout (82).
Use of standard treatment of patients with mild gout will
result m undue mcom enience, expense and possible un-
necessary risk of drug toieity  On the other hand, pa-
tients with severe gout require more than routine mea-
sures, and the usefulness of many of the drugs for severe
gout depends on the correct timing of therr admunistra-
tion, their specrficity, 1 and nsk of ad tra-
tion,

The complications of gout must be appreciated. At-
rophy of muscle groups adjacent to gouty joints may be
as ncapacitating as acutely ivolved joints. Tophi may
cause mechanical interference with mobility, and unc
acid studge or stones in the hidney may lead to incorrect
diagnos:s of renal tumors.

Smce 1930, there have been gratifving and encourag-
ing developments m the therapy of gout Improvement

ur



in the pmphylachc Measyreg for acute Bouty arlhritis,

i 0 alleviag, 4 © Symptoms of

TICOsUY o agents in 4o

Zouty arthritie DPatient pay o Te-
ok

chromy, and topp, 1
for the Sufferer of Bout,

Ceoys
sulted 4, a brighter outlo,

1
or the Patient oy Crienceg abdommal Cramps, nausea,
vomitmg or dmrxhea‘

nIerance to colchicme Varies 8reatly from Person to
CIson  The Mumber of tablets usually, Tequired for g
ttack varies from eight ¢ Sixteen, ¢he average bemng
Jout tey, Patiengs shoulq try to determpe their tolerance
se, and, ;¢ this 1o accompanieg by unpleasans gastml-
estiong] SYmptoms, Teductjop, of the subsequ?nt fO;Z
age by 0ne or tiyo tablets will st,j} be effective v; h
of the Unwante side effects, The hourl_v dosage may
¢ to be to, rapid therapy for some Patients, resulting



TREATMINT ne

in gastromtestmal disturbance before an adequate quan-
tity of the drug has been absorbed

Intermittent admmistration of colchicine 1s ess effective
than continuous administration  Patients should be ade-
quately instructed about the need for around-the-clock
administration of colchicine, until the full course of the
drug 1s taken Consequently, when necessary, admmstra-
tion of colchicine should be continued through the mght.
Interrupted sleep mav be annoymg but 1t 1s more de-
strable than the effects of an interrupted course of medi-
cation Sedation usually provides rest between the periods
of administration

Patients should be wamed that diarthea may follow
we of colchicine  The necessity of admmstering the
drug to the pomnt of gastromtestinal towieity has no ra-
tiomale, except that experience has taught that frequently
this undesirable effect must resuft before the acute svmp-
toms will be rehieved Laxatives or purgatives alone grnen
to patients with acute gouty arthntis fail to alleviate
articular symptoms, this indicates that this action alone
15 unimportant 1n alleviatng acute gout

Paregonie, I dram with cach watery bowel movement,
will control the diarrhea  Patients appreciate having this
medication m case it is needed

After imual colchicimzation for acute gout, wse of the
drug 15 usnally withheld for twenty-four to forty-c1ght
hours, or until gastromtestinal touty has subsided
Then, 05 mg or 06 mg tablets are prescribed once or
twice daily for ten to fourteen days Such follow-up
administration usually assures adeguate treatment and
seems to prevent recurrences that are prone to oceur at
that tine  If contmuous therapy 1s not undertaken, wse
of the drug can be discontinued at the conclusion of the
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symptoms d with oral admunistration did not
occur in those patients who reccived a single wjection of
3 mg. of colchicine.

Intravenous administration may cause venous irritation
Kuzell and associates (185) had five cases of severc
phlebutis, some of which were symptomatie for as long as
three wecks. Drug tovicities from 1ntravenous admimistra-
tion have not been publicized during the past five years,
but this 15 probably due to the fact that its current use 15
limited  An intrayenous mixture of colchicine, a salicvlate
and an 1odide was used previously m the treatment of
acute attacks of gout but because of the danger of side
effects from 1odine sensibvity or a salicylate reaction, this
combination is best avorded.

Demecolehicine {colcemide) 1s one of the alkalowds 1s0-
lated from the meadow saffron (colchicum autumnale)
1t differs structurally from colclhieme n that the acetyl
group at the mtrogen position 15 replaced by a methyl
radical In ammals, 1t appears to be considerably less
tovic than colclucine It has an antmstotic cffect in
fibroblast cultures sumilar to that of colehicine  Kuzell
and coworhers (185) gave intravenous mjections of 1 to 4
mg of demecolclicme to twenty patients with acute gout
Tifteen obtamed complete remmssion within forty-cight
hours, four reported partial relief and one was not im-
proved  Eighteen of the twenty patients recewved only
two injections The only undesirable side effect was
diarrhea, which troubled two patients  No loeal reactions
were d similar to the phlebitis that they noted
after intray enous 1n) of colc} emecolch
as with other cytotoxic drugs, may cause inhibation of
spermatogenesis and anovulation 1s to be expected

Colsky and cowarkers (72) reported effective treat-
ment of acute gouty arthnbis in nine of ten patients
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treated with demecolchicine orally. The usual total dos
age was 5 to 8 mg, in a single course of treatment ang
most frequently the Datients reccived 1 mg. hourly fo
five to eight doses.

In our patients oral admmnistration of demecolchseme
has not been as effective as oral administration of col-
chicine  Several patients with moderately severe acute
gouty arthritis who failed to respond to 15 mg. of deme-
colehicme orally improved after taking colchicine alone
or with ACTH At Jeast 50 per cent of our ejght patients
recetving 5 mg. of demecolchicine three times a day
failed to obtam rehef Its administration was followed by
nausea and vomiting m one patient and a rash in snother,
Leukopema developed in another patient after five to six
months of contuous use of demecolchicine daidy. This
patient was given 5 mg, doses daily as a trial prophy-
Iactic agent against acute gout., The patient had numer-
ous large tophi, some of which seemed to decrease in wze
durmng the early months of treatment, but were grossly
unchanged during subsequent periods of observation In
two patients with tophaceous gout daily prophylactic
doses of the drug had no apparent favorable effect on the
gouty attacks In one patient with acute gout, transient
alopecia and facial depilation followed use of colcomide
(854). This condition became evident fourteen da)'s after
40 mg of the drug had been taken durng a period of
eight days. The patient’s scalp hair fell out freely and he
id not have to shave for about ten to fourtcen days,
rather than daily as had been his custom previously A.her
two months hair on the scalp grew back and the pﬂ“eﬂdt
resumed his daily habut of shaving He also comx‘;lamed
of numbness of the right hand, suggesting neuntis, an
the differential blood count showed disturbed maturation
of the white blood cells A similar case of alopecia was
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reported after use of only 14 mg of coleermde (232)
Another patient who received 39 mg of the drug in five
days had a leuhemoid blood picture and alapecia, the
alteration of the blood count resulted m additional con-
fusion (168).

Phenylbutazone  In 1932, the efficacy of phenylbuta-
zone in the treatment of acute gout was reported (182,
314). This drug 1s considered by some (138, 174) to be
as effective as colchicine, In 80 to 90 per cent of a large
series of patients recewving phenylbutazone for gout the
acute symptoins completely subsided or were greatly m-
proved within forty-cight hours (185, 186) The acute
pawn of gout may start to subside scveral hours after the
first dose of phenyibutazone

For acute attacks the intial oral dose 15 between 200
and 400 mg, although from 400 to 800 mg 15 sometunes
recommended This 15 followed at six to eight hour nter-
als by 200 mg orally for four to six doses, 1t 1s then re-
duced to 100 mg, three or four times a day until the
symptoms have subsided (363)

Seldom 1s it necessary for a patient to take the drug for
more than five to seven days If, after this tune, the re-
sponse is unsatisfactory, the diagnosis of gout should be
questioned

Pheny Ihutazone mav he g en intramuscularly for acute
gouty arthntis, but in the Umited States the myectable
material is not avalable on the open market  This route
of admimstration has been more popular m the Latin
Amencan countries The njected matenal can cause
considerable pam locally. Rectal supposttonies are also
available outside the United States and some patients
with gout have related to us that they are effectne m
rehieving thewr acute attacks

The fact that phenylbutazane seldom causes the acute
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gastrointestinal disturbance commonly assoctated with
colchicine makes 1t a desirable therapeutic agent for pa-
tients with acute gouty arthritis who suffer unduly from
the gastrointestinal toxicity of colchicine. However, pro-
longed treatment with phenylbutazone frequently causes
gastric irritation  Because phenylbutazone has multiple
toxic properties, some of which are significant, the dosage
should be kept to a i and those administering or
taking the drug must be alert to untoward reacttons (see
under “Drugs—Phenylbutazone”). Unfortunately, even
small doses of phenylbutazone have sometimes resulted
m toxic reactions 1t has been the mmpression of some
theraprsts that fewer toxic reactions occur mn patients with
gout who use phenylbutazone than in other patients who
take the drug for some other malady. The relatively low
reported incrdence of toxicity in patients with gout treated
with phenylbutazone may be due to the fact that most
patients with gout are males, who scem less susceptible
to side reactions of the drug than females (males 27 to 29
per cent; femnales 43 to 47 per cent); and also because the
course of therapy 15 usually less than ten days.

Phenylbutazone appears to be compatible with use of
other drugs, such as colchicine, ACTH, probenecid, nar-
cotres or analgesics, which the patient with gout may need.
1f given for any period of time to patients with congestne
heart failure, the free use of sodium or adminisfralion of
an alkalizing agent containing soda must be nvmded: .Be-
cause phenylbutazone is no more effective than colchicine,
1t 1s advisable to prescnbe it only for patients who fail to
respond favorably to colchicine.

Hormones, When admimstered in adequalc‘v’v‘m"““ls
ACTH provides relief of acute attacks of gout in 90 Pc:
cent of patients. Paw may disappear within 2 few hour
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and swelling and redness subside by the end of the second
day of therapy.

Corticotrophin (ACTH) gel 1s given m doses of 40 to
80 units intramuscularly, and the aqueous preparation
(20 units) is given intravenously every four to twelve
hours  Injections of corticotrophin gel can be repeated at
mtervals of exght to twelve hours for two to three days
Also, infravenous admnistration of agueous ACTH can
be continued for an equally long perniod. We have never
had to administer ACTH longer than three days for com-
plete relief of an acute attack Usually by the time the
patient has recerved 100 to 120 units of corticotrophin gel
or two infusions of 20 umts of ACTH, the acute gouty
symptoms have abated

it 15 the consensus that ACTH 15 not as effective as
colchicine in the management of acute attacks of gout.
Thercfore, corticotrophin gel should be tred only if the
acute attack does not respond favorably to other drugs
or if full doses of colchicine prove too toxic  We have
found ACTII to be helpful m patients suffering from long,
drawn-out, acute or subacute attacks of gout that will not
completely subside with colchieme Hospitalization of
these patients and treatment with ACTH and colchicine
will frequently result i reversal of the proccss Thc major

1 for ACTH 1s ref; mess to

It 1s imperative that the patient be gnen colchicme
during and after admimistration of ACTH (138, 241, 375)
Otherwise, rebound attacks of gout may occur one or two
days after withdrawal of ACTH therapy  Adminstration
of ACTH ta a patient with gout dunng a quiescent period
may be followed m several days by an acute attack of
gouty arthntis.

1t 15 usually not necessary to gue a toxie dose of col-
chicine at this time  Oral admmstration of 06 mg. of
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required. It is Dikely that additional medications of this
type will be developed.

Colchicine or phenylbutazone should be gien dailly as
presenibed for the patient recerving ACTIT for acute gout,

Intra-articular mjections of hydrocortisone or its an-
alogues should be guen only to sclected patients with
acute gout or after the more commonly used drugs have
failed to provide relief \We have found this method of
treatment helpful in patients with gastne lesions, such as
a bleeding uleer, wlich prevent or make it too rishy to
use tovic doses of colchicine or large amounts of ACTH
When acute gout 1s resistant to com entional methods and
located 1n an osteoarthritic joint, intra-articular mjections
of hydrocortisone may be quite helpful

Aspirin or Salicylates. Acute gouty arthnitis, character-
wed by mild or, at most, moderately severe paw, may
oceasionally be relieved by large doses of aspinn or salicy -
lates  Usually, patients with sigmificantly pamful acute
gouty arthntis or those who have more than a rare attack
will find aspirm and sahiey lates insufficient for relief {56)
Despite this, patients can be advised that, of they expen-
ence an acute attack of gouty arthritis and do not have
the neeessary drugs, such as colchicine, aspinn may be
taken m large doses  Salicy lates can also be used in con-
Jumction with colehieme or ACTH in the treatment of
acute gouty arthrits,

Narcotics. Routme control of the pam of acute gonty
arthritis with narcotics 1s not recommended  Oceasionally,
Toweser, rehiel of severe pam 1y necessary before specsfic
agents become cffeetne  The smallest effectne dose of
narcotic should be wsed  Hypodermic ijections of co-
deme, Demerol * or morphine arc usually helpful m such
patients,
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purine, low fat, lngh carbohydrate soft diet 15 recom-
mended by most therapists Such a dict 1s enthusiastically
accepted by patients experiencing the sexcre pam of acute
gout (see Diet Section). Fluids should be encouraged
All alcohol should he aveided dunng the acute attack

INTERVAL PHASE

The mtervals between acute attacks of gouty artlmtis
vary in duration so much that a program of therapy must
be talor-made for each patient At such times the patient
is usually a qs}mptom'mc active, w nl]x or without hy perun-
cenua, and freq 1 10 any meony d
or treatment. The lcss severe the previous attach of gout,
the longer the interval between attacks, and the mnfre-
quency of attacks of acute gout all lessen the patient’s
enthusiasm for an active program of treatment during the
mterval,

The interval period between attacks can be dnided
mto three different phascs, and treatment vanes accord-
igly. Onc phase 15 characterized by only a few acute
attacks (less than four during a period of about fise years)
which have responded promptly to treatment and have
Teft no residual, Another phase 15 charactenized by four
or more acute attacks i a smular period, with greater
periods of meapacitation, and shorter mtervals of rehef
between attacks A third phase 1s charactenzed by ress
dial articular damage or deformuties of chromic gouty
arthritis

These different inters als betw een exacerbations of acute
gouty arthritis require continuous therapy, but ths should
be selectne and indniduakized  The types of therapy
needed in the interval phase appear nimd and possibh
academie but offer a working plan for most patients with
gout. Posubly a sipler rule would merely call for the
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purine, low fat, high carbohydrate soft diet 1s recom-
mended by most th Such a dret 1s enth {
accepted by patients experiencing the severe pam of acute
gout (see Diet Section) Fluds should be encouraged
All aleohol should be avoided during the acute attack

INTERVAL PHASE

The mtervals between acute attacks of gouty arthnitis
vary i duration so much that a program of therapy must
be tailor-made for each patient At such times the patient
15 usually asymptomatic, actn e, with or without hyperurn-
cemia, and frequently disinterested 1n any 1nconyemences
or treatment. The less severe the previous attack of gout,
the longer the mterial between attacks, and the infre-
quency of attacks of acute gout all lessen the patient’s
enthusiasm for an actn e program of treatment durmg the
nterval.

The interval period between attacks can be diided
into three different phases, and treatment vartes accord-
mgly  One phase 15 characternized bv only a few acute
attacks {less than four during a period of abont five years)
which have responded promptly to and have
left no residual Another phase 15 charactenized by four
or more acute attacks m a sumlar penod, with greater
penods of incapacitation, and shorter mtervals of rehef
between attacks A third phase is characterized by resi-
dual articular damage or deformities of chronic gouty
arthntis

These different inten als betw een exacerbations of acute
gouty arthritis require contimious therapy, but this should
be selective and mdmidealized The types of theraps
needed m the mtenal phase appear ngid and possibly
academuc but offer a working plan for most patients with
gout. Possibly a simpler rule would merely call for the
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complete treatment for every patient, and especially con-
tmuous uricosurie therapy with all recurring attacks of
gout (23).

In great part the patient’s attitude and understanding
will determme the success of therapy. It is usually im-
practical for a patient who has had only one attack of
acute gouty arthntis that responded promptly and com-
pletely to therapy ta follow a strict dret and to take drugs
daily for the rest of his life. However, some therapists
beheve that at these times patients need to be treated
vigorously, with alf possible agents and strict dieting

Becanse most patients who have had one attack of
acute gouty arthris will eventually suffer additional
attacks, and because erippling asthritis may ensue in any-
one with gout, we suggest an active but selective practical
approach to the treatment of interval gout, Again, Lle
diabetes, the seventy of the condition determines the
extent of therapy.

A modified program 15 advocated for the patient who
has had less than four attacks of acute gont in five years
and whose attacks have caused incapacitation for less
than two weeks and left no vesidual articular damage. If
the patient’s weight is normal, such a program is based
on a qualitative chiet and drags. A diet deveid of an
excess of fat and purine s recormmended, although it is
realized that the endogenous source of purine is ahways
present and some observers consider the dietary intake
of no importance, However, it appears unreasonable to
add purines to a metabobie pool that may alveady contan
an excess amount of uric acid. We recommend a diet in
which the items hsted in Food Omutted, Stage 1T (Diet
Section) are deleted Obesity, when present, ShOUM.l’“
corvected by use of a low punne, low fat reduction diet.
Too rapsd foss of weight should be avoided. Many pa-
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tients experience attacks of acute gouty arthritis when
they lose weight too rapidly  This 15 discouragmg to such
patients and causes dissatisfaction with dietmg ¥ no
more than % to % 1b 15 Jost weekly, acnte attacks of gouty
arthritis may be avorded. If the patient needs to lose a
considerable amount, or he has a history of flare-ups of
acute gouty arthritis with loss of weight, 1t 1s advisable
to adminster 06 mg of calehicue dardy to prevent attacks
of acute gouty arthnitis

A low purne, low fat diet composed of Foods Allow ed,
Stage II (Diet Section) is recommended for all patients
with a diagnosis of gout The diet should be well bal-
anced and contam sufficient protemn to fill the dailv metab-
olic need Fermented beverages, such as wine and beer,
are best monted Dunlled hoors showld be wsed w
moderation

Colehicine may be preseribed daily durmg the mterval
phase of gout It 1s recommended that 06 mg be used
daily after an attack of acute gouty arthrius  For patients
who have had an initial attack, 1t need be continued only
two or three weeks in order to avord any flare-up of gout
during what seems to be a snsceptible pertod - For patients
who have had more than one but less than four attacks
of brief duration during a period of five years, this same
brief follow-up treatment with colchicine can be pre-
serbed after each acute attack More frequent attacks
of acute gouty arthntis warrant daly admmstration of
colchicine as prophylawis against acute gouty attacks, A
group of our patients with gout who were treated durmg
the mterval phase with low fat, low purme diet plus darly
admmistration of colchicine showed fewer attacks and
less severe gouty arthritts m 50 per cent of cases observed
during a period of several years No tovic reachions were
noted. Colchicine 06 mg, was prescribed once or twice
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daily for these patients. Continuous use of colehicie
durmg the interval phase is recommended (139, 202)

The patient who has suffered more than four attacks
of acute gouty arthritis, who 15 incapacitated after sub-
sidence of the acute attack, whose attacks are increasing
m frequency, or who has uric acid tophi should be
placed on a full program of therapy in the intesval period.
These patients should avoid an excessive amount of
evogenous dietary purine, and should have the meals pre-
pared from the stems listed in Stage II Diet.

Colehi Daily administration of colchicie in doses
of 05 mg or 0.6 mg. 15 recommended Many variations
of this schedule have been used, such as use of colchieme
five ot of seven days each week. Should a gastrointestinal
upset or diarrhea oceur, use of the drug can be discon-
tinued for a few days until these symptoms subside, after
which use can be resumed. Colchicine should be admin-
wstered to the gouty patient who is losing weight as a
result of dheting.

Prol id has been bhshed as a
uricosurte agent for patients with gout, Its mode of action
is diseussed on page

Hyperuricenna can often be corrected or ]0\V¢?X‘€d by
doily administration of probenecid in both the jnterval
and acute phases of gout. However, the drug does not
rclieve the pan or mflammation associated th}z acute
attacks (251). Admimstration of probenecid prec:pxlnm
acute attacks during the first several months of its wse
n shout 10 per cent of patients but this can snmenmfs
be prevented or partially contsoled by simultaneous d’m y
wse of colchicine m doses of 05 mg or 0.6 mg (138, 3-3)4

The problem i prescribing probenecid is when shmdl
the patient start taking the drugf The diagnosis ",f g
signifies disturbed purine metabolism, hyperusicemia an

sfnot
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arthritis. Ideally, all measures to correct these should be
mstituted when the diagnosis 1s made. However, when
such a drug 1s prescnibed, 1t must be administered with
the knowledge that current mformation mdicates it will
be needed daily for the remainder of the patient’s hife
If prob 1 is ind 1 today, the bolie defect 1t
influences will probably be as profound m later hfe It
should he understood that not all patients with gout have
progressive disease  Approuimately one out of four of
our 280 patjents had had less than four attacks, which
leads us to believe that prescnibing probenecid for all
patients with gout 1s not really necessary Smyth and co-
workers (303) noted that “Unless the patient has reached
that stage of the disease when he becomes concerned
about its erippling potentiakities, he 15 not Iikely to adhere
to the regimen of daily probenecid therapy ” We agree
with therr dation that prob d be gtven to
patients who experience three to four attacks a year and
are sufficiently concerned to accept a program of con-
tiuous drug therapy

Prok 1 should be ad ed to all patients with
chronic gouty arthritis and to other patients who have
more than two attacks of acute gouty arthnibis yearly in
successive years, or yearly attacks that cause incapaci-
tation for more than two weeks and occur m patients with
persistent unic acid content above 7 mg per cent It
15 also indicated mn patients i whom the frequency
of attacks of gout and duration of incapacitation of jomts
merease steacily during a penod of four to five years
The presence of visible topht 1s considered an mdication
for admimstration of probeneaid  Usually patients with
these lesions experience attacks of acute gouty arthntis
sufficiently often to warrant use of the drug The younger
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the patient with such a pattern of gout, the stronger the
need for am adequate uricosuric agent,

The oral dose of probenecid is 05 Gm. A daily dosage
of 15 Gm. is effective in 75 to 80 per cent of patients.. In
the treatment of chronic gout with probenecid, Gutman
and Yu (130) noted that 25 per cent of the patients
needed, every twenty-four hours, 1.5 to 2 Gm., 50 per cent
requred 10 Gm, only 10 per cent needed 0.5 Cm. and
15 per cent had to fake 25 to 3 Gm. for effective therapy.
The dosage should be determined by the serum uric acid
Ievel, which should be maintained below 55 mg./100 m
(202), The usual mitial dosage is 0.5 Gm. once daily,
I no untoward reaction occurs, the dosage is increased
to 0.5 Gm. twice daly or three times dady. Probenecid
should be admimstered continually once the decision bhas
been reached that a uricosuric agent is mdicated, for
drug sensitization is more likely to occur if given inter-
mittently. As more effective uricosuric agents are de-
veloped and prove to be safe, undonbtedly they will be
substituted for probenecsd. The indscations and cautions
for use of these drugs are similar,

Colchicine should be prescnbed daily during the first
few months of probenectd therapy and mdefinitely if ye-
current acute gouty arthritis persists, for it appeass that
duning the first nine months of probenecid therapy the
patient’s hability to acute attachs of gout i increased )

The patient should drink sufficient water to insure d;u'ly
urinary excretion of 2000 ce. or more, since pr‘obenem
increases the chances of formation of uric acid gravel
and gemto-urinary symptoms, such as renal co?iD (42)1-
Alkabnization may prevent formation of uric acid gravel
and crystals, and it could be beneficial dun‘ng the first
weeks of probenecid therapy when uricosuria is mc.reascd‘

Some authors {23) recommend, in addition to increas-
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mg the daily fluid intake to 2 to 3 lters during the
mutial weeks of probenceid therapy, that the patient use
a hydrometer to determne 1if the specific gravity of the
urine nises above 1 010, which would be an mndication for
more fluds Nitrazine paper can be used to check the
pH of the urine  This can be done by the patient several
times daily. The urine should be kept at a pH of 7 or
above 6 Normotensive patients can be gnen sodium
caitrate for alkahmzation of the wrme and hypertensive
patients can use citrate  M: of renal
uric acid stones m these patients 1s discussed on page

If an acute attack of gout occurs during probenecid
therapy, use of the drug should be contued and treat-
ment for seute goutv arthntis should be mitiated For
this purpose colchicine, phenylbutazone or steroids can
be used Salicylates are contrandicated, as they may be
mutually mhibitory 1n their action on tubal excretion
(136) A uncosuric agent in secondary gout has been
advocated by some only m patients with disabling chrome
articular disease because of the additienal risk of ureteral
obstruction by urne acid crystals (23)

Phenylbmtazone 15 also effectne n controlling the
symptoms of chronic gouty arthnitis, as well as mn de-
creasmg the frequency and seventy of acute gouty arthri-
tis (303) Kuzell and coauthors (187) noted prophylaus
of acute evacerbations of gout and relief of the discomfort
of chrontc gouty arthnitis with small doses of phenylbu-
tazone Smyth and assocnates (303) found that 300 to
600 mg of phenylbutazone daily was necessary for this
effect, but the serum urate level was not always reduced
It s now g lly agreed that mod Iy large doses of
phenylbutazone are necessany for uncosuric action  For
this reason, the drug should not be given contmually for
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gout. Also, prolonged use of Iarge doses may cause toic
reactions, which can be of major conseguences.

In selected cases of gout, not controfled by routme
measures, in patients with severe acute attacks, or in those
requiring rehef from the discomfort of chronic gouty
arthritts, continaous daily use of phenylbutazane for a
long time may be considered, The lowest possible dady
dose of phenylbutazone should be preseribed and all pos-
sible precautions taken to prevent tovicity, Simultaneons
administration of other drugs is to be avoided.

Salieylates.  Continuous prolonged administration of
salieylates m the iterval phase of gout fulfills several
aims of treatment (93). Salicylates have a wricosuric
effect similar to that of probenecid. They also often con-
tral the pamn of chronic gouty arthritis, and in the opinion
of some observers (224, 386}, protect the patieat from
{further acute attacks.

The unscosunc properties of salieylates were observed
long before probenecid became popular for this effect
(99, 209) It was hnown that the serum uric acid Jevel
could be reduced 30 to 50 per cent by daily admmnstra-
tion of salicylates, but 1t was gencrally believed that this
effect was limited and ineffective during a long period of
time (22, 223} ar that salicylism prevented adequate
dasage (134, 324) The uricosuric effect of salicyla{cs was
verified more recently by Marson (223) and 1_u and
Gutman (386), whe had paticnts whose mp)". were
reduced in size and showed progressive radialog"C -
provement after continuous prolonged administration of
salieylates

Sa{icy]mes must be gisen in daily doses of 5 to 6 Gm
to be effective as a uncosuric agent {22, 386). Lesser
amounts may caise une acid retention, The drug {ﬂ“:*
also he given for lung periods. Because many patients
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over, nodules assumed to be tophi gradually became
smaller and then completely disappeared. The serum uric
level remained unchanged, being between 7 and 10 mg
per 100 ml.

If all other measures fail to afford relief, steroids could
be tried. The untoward reactions of these drugs make
therr prolonged use unwise, and 1f circumstances necesst-
tate interrupted therapy, attacks of gout may follow their
withdrawal  If given, the smallest effectne dose should
be prescribed,

Extraneous Factors. It is wise for the patient with gout
to be aware that during the interval phase an attack of
gout may be precipitated by trauma or excesses, espe-
cially of food and drink. Adequate rest is imperative and
physical overexertion during holidays and trips must be
avoided. Emotional disturbances seem to precipitate an
attack in some patients Dehydration should be avoided
Durmg hohdays, trips and festive occasions, m some pa-
tients the dosage of colchieme may have to be mereased
to 06 mg twice or three times a day rather than once
daily.
CHRONIC GOUT

The therapeutic program wm chronic gouty arthntis
consists of treatment of both the acute attack and ﬂ}e
interval phase Acute attacks occur durng the chronic
phase and these require active treatment with colchicine,
phenylbutazone, or ACTH, as previously discussed. Med-
1cal supervision of an acute attack is adwisable hccnus'e
frequently this stage of the disease may represent ﬂ.l’fc]":l'
ously neglectful attitude or discouragement 1n a crippic
gouty arthritic, It 15 always important to prevent of
shorten all attacks of acute gouty arthritis ”

In the chrome stage a low-purme, Jow-fat, moderately



TREATMENT 133

high-carbohydrate diet (Stage I Diet) should be well
established  Obesity, 1f present, needs correction and the
dietary precautions discussed under this heading and the
treatment of the interval phase of gout should be ob-
served.

Physical therapy in the form of local appheations of
heat, hydrotherapy and exercises may be helpful Occu-
pational therapy s of value m discouraged patients who
can no Jonger carry on routine manipulations with their
hands  With acute gouty arthritis that lasts unduly long
or with chronic mvolvement the muscles associated wath
2 large involved joint may be atrophied and inadequate
for support  Flevion deformuties in the knees may result
if these jomts are propped up with pillows or held fleved
for Jong peniods of time when the patient 1s bedndden
Correction of these h ! defects and rebulding of
the adjoining musculature are necessary to secure a stable,
comfortable joint 1 some patients with chrone gouty
arthritis In such patients crippling 1s due to the atrophy
of muscles rather than to the gout itself

Probenecid is recommended for all patients with
chronic gout who have adequate renal function If the
kidneys are sigmficantly d 1 or have ] X
reduced function, probenceid should be preseribed only
with full appreciation of uts action  Large doses of salicyl
ates may be preferable. Additional urate deposits may
develop 1 the kidney of these pahents if they take pro-
beneeid, but if the stage of therapy could be reached m
which the excessive urate deposits m the hidneys are then
removed from the mterstitial tissue, this drag would prove
helpful

Xf probenecid 15 not admunistered, salicylates may be
used as a unicosurie as well as analgeste agent \When
Wed for these reasons, the action of the drug and pre-

ably




140 GOUTY ARTHRITIS AND GOUT

cautions discussed in the drugs for the interval phase of
gout must be known to the therapist.

In the chrome stage of gout, tophi may interfere with
normal function of the joint or wearing a shoe. This may
be due in part to ulceration of the skin, overlying the
tophi  Such toph: can be removed surgically with good
resuits These incisions heal satisfactonlly and rarely do
tophi of significant size recur at the site of former removal.
Surgical removal of large topht can be relatively simple
but 1t may also be most difficult, Not all urate deposits
m and about joints and tendons n far advanced cases of
gout are well demarcated, and they may tend to extend
mto the adjomning tissues or surround nerves and blood
vessels so that meticulous surgjeal dissection is required.
Preservation of the blood supply, especially in tophaceous
fingers and toes, may be challenging to the operator.

Daily imbibition of large quantities of water is impor-
tant for patients with chronic gouty arthritis. If they have
a lustory of renal stones, alkalinization of the urine, as
discussed 1n therapy of the interval phase of gout, should
be considered.

Patients with chronic gout must be particularly careful
to avord stress. Operative procedures should be under-
taken with added precautions for exacerbations of acute
attacks  Adequate rest and mental, physical and emo-
tronal well being are necessary for the contmuing quies-

cence of gout n these patients.
ive M. B patients who have

liad acute gouty arthritis frequently have an acute attack
after an operation, 1t 15 important to treat patients prophy-
lactically m an effort to prevent such recurrences This
is even more mmportant 1f the gout is progressive, 1S 'dl(ﬁ-
cult to control, or lasts for long periods In such patients
1t seems logical to advise low-punme, low-fat, ngh-carbo-
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hydrate det (Stage II) for one week before operation
Colchicive, 06 mg. twice daly for five to seven days
preoperatively, should be administered to these patients
1f possible. Postoperatively, if colchicime can be taken
orally, its admimstration, once or twice daily, should be
started as soon as possible Intravenous admimstration
of colchicine 15 indicated when the patient 15 unable to
take the drug orally The average intravenous dosage of
colchicne is 1 mg to 15 mg daily When possible, even
patients with Tess severe gout should be given colchlcmc
tively and perattvely, for it is mp

t predlct m which pattent acute gouty arthntis will
develop Bartels (16) suggested that for the surgreal
patient with gout who cannot take oral medication, relief
may be obtamed by cutaneous admmstration of 500 ml
of a 20 per cent solution of glucose twice dauly

SECONDARY GOUT

Secondary gout may cust as a complication of some
other disease, usvally one mvolving the hematopoetic
system Primary and secondary polycythemia (339, 342,
388), chronic leukemia (41), Cooley’s anemm (218),
myelosclerosis (154, 191), permcious anemia, chrome
hemolytic ancmia n adults, and the malignant lymphomas
may precede and then be compheated by gout Ths 1s
the result of an increase 1 the breakdown of nuclerc
aads, and then release of intermediary purme and unc
acid mto the blood stream

In these patients the primary disease must be treated
as well as the gout. Surgical correction of a congenttal
cardiac defect causing secondary polycythemia resultng
n gout will correct both comphcations  Successful sple-
nectomy, which alleviates hemolytic anemia that has pre-
cpitated gout, will also elmmate the gout Control of
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pernicious anemia with vitamin B:. will eventually control
the gout it has caused In these patients the therapy may
also precipitate acute gouty arthritis, but with modemn
vitamin Bi. treatment, fewer such provocative attacks are
to be expected than when frequent injections of Iner
extract were needed for adequate treatment of the
anemia,

Control of some of the secondary causes of gout makes

wenty years’ duration

Fig. 53: A Arm of patient with gout of ty
B Tophectomy improved mobility of extremuty
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Fig 53 C. Foot of patient with gout of tnelve years' duration D
‘Tophectomy permatted weaning of regular shoes with comlort

this type of gout reversible. Unfortunately, these cases
are rare

Treatments of attacks of secondary acute gouty arthr-
tis or complicating chronic gouty arthritis 15 the same as
for primary gout Caution has been sounded (135) and
endorsed (23) that acti e treatment of the primary hema-
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tologie disease that is giving rise to secondary gout may
vesult in an additional plethora of nuclerc acid end prad-
uets and wric acid into the blood with overloading of the
renal excretory mechanism. The concomitant use of nri-
cosuric agents in these patients necessitates additional
caution and understanding of the problem,

SURGICAL TREATMENT

Surgical treatment of gouty joints and extra-articular
tophi is sometunes beneficial to patients with gout.
Troublesome tophi can often be removed satisfactordly.
This may facilitate wearmg of shoes, use of the hands, or
movement of the part (Fig. 53). ¥ may ako be desirable
to remove a tophus for cosmetic reasons, VWidespread
tophi of the fingers that are wlcerated and draming {189,
199) may be mmproved to some degree hy extensive sur-
gical removal of urate deposits and granulomas in and
abaut joiats. Such cases must be selected carefully, how-
ever. Damage to the vascular and nerve supply of the fin-
gers must be avoded, and every effort must be made
preserve function of the joint. Successful susgical remo\:nl
af a surface tophus can prove difficult, for wrate deposits
may extend root-like into underlyng tendons, muscles,
and nerves, and around blood vessels (Fig. 54). These
extensions reguire curettage and careful remov?l. an
this may prolong what appears to be a simple, bn’ef sur-
gical procedure into an operation of several hours duxa-
tion. Failure to remove the tophaccans material focated
deeply beneath the operative site will often ghve & poor
postoperative result. .

A general anesthetic will frequently be needed for
operation on the deeper extensions of urle, \vhereai
regonal necve blocks may prove adequate for sargied!
removal of smaller deposits. It is unwise to plan use ©
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Frg 34, Surgicsl exposure of the left first metatarsophalangeal

jomnt of a man who had had gour for twenty years The unic acid

deposits are diffusely seattercd i and about the joint so that surgical
removal of all the deposits 15 difficult

only 2 local anesthetic for adequate removal of toph,
which may have subcutaneous extensions of urates

Surgical removal of large extra-articular deposits of
uric acid will reduce the total body uric acid content and
probably make the modern uricosuric agents more effec-
tive m reducing surgically inaccesstble urate deposits m
other parts of the body Use of uricosuric agents wilt
nndoubtedly reduce the number of damaged bones and
fomts of gouty patients, antt thereby curtail the need for
amputation of such parts, which become functroness or
persistently pamful

Removal of digits becanse of irreparable gouty dam-
age 15 sull necessary at times  When a digit 15 removed
because of usate deposits, the hne of amputation should
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be free from any significant gouty involvement. Surgical
removal of other sttes, such as the patetla, involved with
gouty changes, may also prove beneficial after other ind:-
cated measures have been ineffective (Fig 55a), Lammon
and Hurtz {189) reposted successful replacement of the
temoral head with an intimvedullary type prosthesis i
a patient with gouty destruction of the Inp joint.

Fortunately, the incidence of infection after surgical
treatment of a tophus or gouty fesion is almost nil. Reu-
tine prophylactic administration of penicillin to these
patients is unwise, for it may precipitate an acute attack
of gout.

Kensley and assoetates (173) noted that in theee of siv
patients whose gout was associated with anemss, which
was probably acholuric jaundice, splenectomy benefited
the gout

Adequate  prophylactic administration of colchicine
(15 mg /day) for at least five ta seven days preaperd-
tively and ten to tweaty days postoperatively 15 essentral
to heep acute postsurgieal gouty arthritis to 8 minjmi.
Intravenous adminmstration of colchicine should be used
if oral administration s not feasible. A low purive, low
fat mtake before and after apesation 15 also indicated

URIC ACID NEPIROPATHY AND
URIC ACID LITHIASIS

Hyperuricemia may result in formation of uric
stones, depasition of une acid in the senal tissue, or ljolh
Hench (152) reviewed a report of two of three patients
with gout an whom nectapsy was Qone who had urate de-
posits m the renal tubules, Hyperuricernia is usually :zssrrk
ciated with primary ar sccondary gout. In secandaty 5oY
elevated seram uric agrd with compheating renal changei
may oecur before as well as after treatment of the blovt

acid
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dyserasia. Radiologic or cytotovic treatment of the lym-
pliomas 1s probably the most commen cause for develop-
ment of acute renal falure due to uric acid crystallization
m the hidney. This results from sudden release of large
amounts of endogenous wric acid with hyperuricemn
(126), uricosuria and urinary obstruction by uric acud
crystals and urates (54). Weisberger and Persky (349}
noted that m 283 patients hosptalized for various types
of lymphomas the meidence of renal calcul was 53 per
cent, compared with 100 patients with other metastatic
malignant lesions but no caleuli, who were treated by
wrradiation This complication is more easily appreciated
when one considers the observations of Sandberg and
associates (250), who found that in untreated acute lym-
phocytic Jeukemia the mean value of urte acid excretion
mn the urine was 303 mg /kg of body weight/24 hr. and
w untreated acute myelocytic leuhemta, chrome myelo-
eytic and chronic lymphocytic leukemia, uric acid exere-
tion was less than 14 mg /kg./24 hr. compared with 65
mg./Ag. of body weight/24 hr. far normals,

The physician who treats patients with Iymphomas who
have renal mmpawment or renal stones must have an
understandmg of the plications of therapy (269).
Some of these patients may have ureteral obstruction due
to enlarged lymphomatous structures along the u'reters,
lymphomatous mfltration in the kidney or complicating
pyelonephntis .

Because the therapeutic and cellular destm?hve Te-
spanse of tisste ta roentgenotherapy and cytotovic agents
varies from patient to patient, it 15 impossible i deter-
mune the exact safeguards for preventing uremia duef to
obstruction of the kidneys with uric acid crystnl.s or for
mation of uric acid calculi. It is therefore advisable to
avoid use of more than the average dosage of any agent
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with cell-destroying properties mn patients with lympho-
mas. If renal impairment be evident before therapy of
the lymphoma 1s begun, the risk of urenuc complications
is, of course, even greater

If possible, the minmal effective dose should be used
i the t of lymphomas or multiple doses should
be employed (nitrogen mustard should be mjected
divided doses rather than one large dose) These patients
shotld be kept on a low-purne, low-fat diet with ade-
quate calories to prevent nutntional deficiencies. Their
urtnary output must be at least 2000 cc daily, and the
unne should be kept alkalne Uricosursc agents, such as
probenecid or large amounts of salicylates, should be
avorded at these times

Pyelonephitis should e treated with the proper chem-
otherapeutic agents, sufhciently long to ehmmate the bac-
tertal infection in the Mdney If the kidney 1s the stte of
Iymph § focal genotherapy of the
hidneys first may be helpful n preventing subsequent
obstruction  Ureteral obstruction bv urate or unc aeid
studge or stones will requure cystoscopy, skillful manipu-
lation of ureteral catheters and possibly wngation to re-
lieve the obstruchion and nremia

Before any type of therapy, thorough renal function
studies should be done. In some patsents with lymphoma
who receve irradiation or cytotowic agents, the blood
urea mitrogen level may nise, wathin twenty-four to forty-
eight hours, from normal to above 100 mg per 100 cc

The mcidence of renal stones i patients with pumary
gont 1s abaut 15 per cent  Passage of a unc acid renal
ealeulus may be the first chnical manufestation of a gouty
metabolic alteration, and this accurs mn about 3 per cent
of patients who subsequently expenience gouty arthntis
Urie acid stones probably develop because of uricosuria,




150 GOUTY ARTHRITIS AND GOUT

and failure of continued solublity of uric acid is duc to
aeidified or concentrated urine. Uratosis may occur in
the interstitial tissue about the collecting tubules, and if
near the surface of the renal pyramid, may be etruded
with some of the associated granuloma and form the
mdus of a renal caleulus. There is evidence that some usic
acid renal stones may be due to an indirect result of an
acquired isolated defect in renal tubular secretion. Such
patients with idiopathic uric acid stones have been found
to have hypocalenna and very acid urine (153).

Therapy for renal Iithiasis associated with urarthritis
1s both preventive and direct, Although the source of
endogenous uric acid cannot be controlled in these pa-
tients, this is not belteved to negate the need for reducing
excessive exogenous or dietary uric acid precursors. Pa-
tients who are prone to formation of uric acid stones
should use a low-purine, Jow-fat diet (Stage II) as recom-
mended on page . It is imperative that these patients
excrete at least 2000 ce. of urine daily and that, if pos-
sible, the urme be alkalinized

Probeneeid will cause mcreased urinary output of urie
acid, and during the mutial period of its administration
renal cohe with passage of uric acid sludge or small cnll-
cult may oceur Uricosuric agents, such as pmbcn'emd
or large doses of salicylates, are not contraindxcatefl ina
patient with gouty lithiasis for, if effective, the uric acd
deposits in the renal tissue may be reduced. In this M?i,
the granulomatous reaction in the kidney is reduced an
renal function 1s improved. The first sign of the‘nc‘phf“’l"
athy of gout 1s considered by some to be an mdxc:fulolsl
for a uricosutic agent (104) Bernsten and nsso(l]:l? :.
(32) reported prompt reduction in the numbr':r m;. :’r-
quency of occurrence of renal uric acid stones in 2 lment
uricemic patient who did not have gout after treatm
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of mamtaming adequate urinary output and a safe mea-
sure of solubility of the urine is to haye the patient test
his urine each monnng and evening with a hydrometer
and try to drink enough finids to keep the specific gravity
of the urine at 1.010 or below. A patient can be taught
to do this with little effort or expense. As many hydrom-
eters ave inaccurate, the patient’s instrument should be
checled
Adequate flud 1take 1s maportant for 2} paticnts with

hyperunicenua, and this phase of therapy should be
strongly encouraged and frequently veviewed with the
pattent These extra fluids provide added solvent for
wrates and urie acid,

-7 Alkalinization of the Urine. AMehnization of the urive

"o the patient with gout and renal stones may be difficult
and challenging. It seems 'y that a pabent whe
has passed only a single uric acid stone should be put to
the meonvenience of trying to keep the urine alkabine
for the rest of his life Alkahnization of the wine 15 best
reserved for chronic formers of wic acd stone, for those
w whom stones form with great rapichty or for patients
who have associated progressive renal damage and o})-
struction from usic acid stones and sludge The dc{tr—
ability of alkalnization of the unne during instial admin-
1stration of probeneaid has also been suggested

Since alkalinization of acid nrine m a patient who forms

une acid stones is advisable, it probably means the pa-
tient must undertake a tweaty-four honr program, wh'xch
will probably melude the need for oral medication durxng
the usual sleeping hours. Sodium c’l’ﬂff sa sahsgxc(‘;or.‘
alkalinizing agent that can be admtiftered m 2 mc
doses every six hours. Sodium bicarbo.nate may be :x]mo\;s
convement drug and should alse be ghen every st xona ;
i 2 Gm doses. If sodm is contraindicated becawse
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hypertension or congestive heart fadare, potassium ettrate
can be given 1f the blood area nitrogen level 1 pormal
Wyngaarden {382) suggested that Diamox™ be guen at
bedtime to keep the unne alhaline at ught.

The pH of the urine shauld he determued every morn-
mg and evenmg, and this can be done by the pattent,
who is taught to use nitrazine paper The unne 15 alka-
line at 2 pH of 7 or above As pomted out by Peters and
Van Shke (255), the solubility of uric acid at a pH of 5
15 only 8 mg. of unc acid per 100 m}, whereas at a pH
of 71t is 158 mg, of uric acid per 100 ml Sednm bicar-
bonate and sodium crtrate allow alkaline urates to remain
m solution until excreted

DIET

The full effect of the dictarv habuts of the pattent with
gout remains unknown The diet of 221 patients with
gout observed by us was not unique, only 10 per cent
consumed large amounts of purtne, 40 per cent ate more
than an average amount of meat {espeesally beef), and
the remainmg 50 per cent consumed an aserage or cven
lower than average amount of meat and fat  Some ob-
servers (21) believe that addition or deletton of punne-
contammg foods or fat to the diet does not chunge the
chnical picture of gout, whereas others (139) have ex-
pressed the opmmon that these foods snfluence the course
of the discase Most of the older writings (89, 257) are
emphatic and meticulous 1a therr dietary adviee  Current!
aduice agsees on avordance of overmdulgence, obesity |
and dicts that may lead to nutntional deficiencies

There 15 evidence that ingestion of food with ugh
Punmne content and large amount of ammal (muscle) pro-
tem may increase the serum une acid formatton 100 per
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cent A dhet high i fat will result in reduced renal une
acid everetion with unc acid retention (139, 141).

Modem studies with sotopes have demonstrated that
purine in the diet is not the sole source of uric acid. The
endogenous supply via synthests from carbohydrates, fats
and protewm 1s always present. This i vico synthesis 1s
controlled by an unknown mechanism, but as it affects the
serum uric acid level, the dietary source of uric acid pre-
cursors, diets restricted in purines, are prebably of Im-
1ted importance and somewhat unrealistic

Strict dietary restrictions are seldom accepted by the
patient who has experienced anything less than severe
incapacitating gout or its arthritic residuals. Rare is the
patient wha follows such a diet, but if the required re-
strictions are too severe and are followed too closely,
serious nutritional deficiencies may develop

Despite the knowledge that endogenous precursors are
always avadable for synthesis of serum urile acid and the
known reluctance of patients to accept diets, in view'of
the presence of an enlarged uric acid pool in patients w."h
gout, it seems reasonable for them to avold an escesshe
evogenous supply of such material. On this premise,
seems valid to restrict excessive purines, proteins, and
fats from the diets of pattents with proved gout The
more severe the gout, the more stringent the reduction of
protems, purines, and fats, but not to the point of num-l
tional deficiencies. Praduction of uric acid is not appre-
ciably affected by normal carhohydrate intake, buta hlgh_
carbohvdrate diet enhances urate excretion. ‘1{ h‘:\s h.eé;"‘t
speculated that when renal glucose excretion is 1}“;{;
there may be competition between the glucose and ufn'
acid reabsorption e the tubules, with subsequent i :
creased excretion of urinary unc acid { 44‘). A patien
with acute or interval gout should select Lis foods from
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those given in the list of “Foods Allowed” 1n Stage 1T For
patients whose gout is difficult to control, there s justi-
fication for rccommendmng only those “Foods Allowed”
Iisted for Stage 1. Since this would probably prove too
monotonous for constant use, addition of small servings
of meat would eventually be needed by most patients
Severe fastmg may be followed by a decrease m unc
acid exeretion and 15 to be avoided (192)

Some therapists believe that elirnmation of the foods
hsted 1 “Foods Omutted” 1n Stage II 15 all that 1s neces-
sary for dietary control Neither patient nor physictan
should expect specific subjective or objective changes
from a low-purine, low-fat dtet, as this merely reduces the
exogenous supply of purine precursors

The cell nucle: furnish the chief exogenous supplv of
uric acid, and the principal amm 1s dietarv exclusion of
those foods with plentiful cell nucler. A low purme mtake
could be obtained by excluding those “Foods Omitted”
in Stage 1, and a modified low purine chet would delete
those foods included i the list of “Foods Omutted” n
Stage II Gutman and Yu (138) expressed the opmion
that +f the objective 15 to mummize urate depostts m
tissues, 2 more restrictive low-purine, low-fat, and lm-
sted protem (50 to 75 G, /day) diet 15 mdicated

Some therapists (15, 158) advise complete abstmence
from aleohol in the treatment of gout However, there
1s Iittle conclusive proof that alcohol 1s a precipitating
agent m acute attacks of gout. For patients deswous of
its use, the mtake of alcohol 1s best controlled by tem-
perance rather than abstinence, and should be Itmited to
distilled whishies ANl patients shoukl avord fermented
alcoholic beverages, such as wine, vermouth, becr, ale,
and champagne (202) There 1s ngced to exclude tea
coffee, and chocolate from the diet, as etcretion of uric
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acid after their imbibition is proportional to the quan-
tity of caffeine ngested (229), and these beverages ac-
tually contain methylanthines, which are metabolized to
methyl urates and do not form gouty tophi (358, 369).
Urinary output should be maintuned at a minimum of
two Dhiters daily

Some patients with gout will maintam that cemin‘f(*
toods or beverages will precipitate acute attachs, Theyy
should, of course, avaid such foods or beverages

These dietary considerations should apply to every pa-
tient with gout, regardless of the stage of the disease,
‘We have not noticed any particular advantage of a liquid,
low-purme diet at the time of an acute attack, but permit
our patients to select the foods they wish from therr reg-
ular low-purme, low-fat diet. Again, this depends upon
what the patient fs inclined to eat at this particular time.
Medications that cause nausea will, of course, reduce the
food mtake

Obesity 15 a problem of many patients with gout Re-
duction of weight 15 frequently necessary, but it s}mfﬂd
be done slowly with a regulated low-purine, low-fat diet
Fasting will cause a nise m the sevum wnic_acid Jevel and
sometimes mcreasingly frequent acute s attacks_of_gout
(155, 192) Such patients bécome discouraged with [os-
ing weigh and the general condition remams the same.
Daily admmstration of colchicine may prevent ncmeJ
attacks from occurring while the pahent is losng welght.),

In patients with hyperoricemia alone without gouty!
arthritis or uric acid nephrolithiasis, severe dietary restric-
tions are not necessary. Such patients probably should
avoid fermented beverages, overmndulgence m any foo
(especially fat) and glandular meat edibles (See Foods
Ormitted, stage II}

Although a specific food can seldom be incriminated



S, €asant
Meat, Which 1as q high Punpe Conteny (75.109 mg of
00 ) 341

APPROXIM’\ T COA‘,FOS” Ton

Stage ¢ Stage jy

Caloneg 2308 245

Fotern 1313 115

Far 61 39

Car ohydrate 350 338

Calesy, 249 246

Zron 1382 Ligy

Vitamun o 23075 23579

Th:amm 163

Riboflyy, 321

Niacyn 21 5

Ascorbw Aad 5

Foops 4y, Owrp (Tagr )

Bevergge, Coffe, tea, dccal}'cmaxed coffee, o fat gy
Butterpy, " 000 (g, Sith non. g3y k), ang
carbonzlcd Crage,

Breaq Enricheg BHIC bregg, plan ackers, ang comn.
breaq

Cereqy R v

Cheese Coltago and chedday cheese
D"""'I-‘ IS, renne dc«cm.

, O sherp,
Custarg, comxtarch. tapiogy Pudding {made Wath
Non.fay milky, agel fooq ©r sponge cake, plag,
hips

dict spoey oS Compyteg, With eitanee of py Stra g
from Maters,y Cnlained the Dictay, Mangg of the Ok hsney
Mation Hospygg



158

Fat

Frux

Meat,
Eggs

Other Starches,

Soup
Vegetables,

Miscellaneous

Beveroges
Bread
Cereals
Cheese
Fat

Fruits
Meat

Eggs

Soup
Vegetables

Miscellaneous
Desserts

Otker Starches

GOUTY ARTHRITIS AND GOUT

Butter, cnn.ched margarine, cream, cream cheese,
vegetable oil and shortening in amounts allowed
Limit to three (3) teaspoons of butter or its equiv-
alent daily.

Any Iresh, frozen, or canned fruit or fruit juice as
desired

None

Any way except fried

White and sweet potato, marcaroni, noodles, spa-
ghetts, rice and grits

Milk soups made with vegetables allowed

All vegetables cveept those histed under “Feods
Omitted.”

Salt, sugar, Jellies, Jams, preserves, honey, hard
sugar candy, herbs and spices 1n moderation, and
peanut butter,

FOODS OMITTED
Whete milk
Whole gram breads
Whale gramn cercals
None
Omut fats in excoss of amount specfied under
“Foods Allowed™
None
All
Fried cggs
Soups made with meat extractives and meat stock
Asparagus, cauliflower, mushrooms, peas spraach,
Iima beans, and all dricd vegetables
Cream sauces and gravies Avoid conduments and
sprees only 1f they tend to cause digestive ffieuhy
Rich pics and pastries, ice cream, and any dessent
made with whole milk
None
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Soup Mk soup made with vegetables allowed

Vegetables Al except those histed under “Foods Omitted ™

Miscellaneous  Salt, sugar, jellies, jams, preserves, honey, hard
sugar candy, herbs and spices in moderation

FOODS OMITTED

Beverages ‘Whole milk

Bread Wholze grain breads

Cereal Whole gram cereals

Cheese None

Fat Onmut fats sn cwess of amount specified under
“Foods Allowed.”

Fruits Nane

Meat Swectbreads, anchovies, sardines, hver, kidney and
brams

Soups Soups made with meat cviractives and meat stock

Vegetables Lima beans, asparagus, cauhflower, mushrooms,

peas, spnach, and all dried vegetahles  (Small
amounts may be used).

Miscellaneous  Cream sauces and gravies

Desserts Rich pres and pastries, ice cream, and any dessert
made with whole milk

Other Starches None b th
Sugar as destred in amounts compatible with the

datly caloric needs

SALICYLATE THERAPY

The analgesic properties of salicylates m rheumatic
diseases can be utilized to advantage wm the managemcn:
of gouty arthntis One of the oldest Lnown acfxons g
salicylates 1s to mcrease urmary excretion of uric acid
In 1886, Paton (252) speculated that production of uric
actd 15 decreased after administration of sabeylates .In
1895 Fawcett (99) nated that unc acxd cxeretion lS')l;)"
creased by use of sahicylates and speculated (ha't pusslxl)J)t
the uric acid stored in the body is of such mngmmdeF :w
it may take a long time to get rid of it. In 1915 Fy



d Cha, (103) noted Izc;lnres reduceq the ypy,
acid ¢, tration of th, Ot (324 ) Pomnteq
out the Iy 00d that g, 'plishe by decrcnsmg
renal typy), bsurpnon of d 10“9\’er, unlike
probenemd th Ction of .hc_vlnle 3ppears ¢, be that
he rep o1t mechan, S are verloadeq With ).
cylate, S0 th €SS urie acid Tansferre g back nto the
bloog Stream, Tus Untcogy,, flect ccompamed by
Modesy €Crease 1 Serum ynye acid der to obtary,
this e, s aboyt Gm of saheylages ad. ore shoyly
be adm; ster‘EJ{lTQ) 2Gnm ctually induce
;etcnhon of upye acrd ang € uringy 10 g Utput )¢
Teduceg (”59) has Dostulage, that g, H doses
of sahcylatm Y inhiby tubuly, CXeretion OF enhapee
tubyl,, absornon of Urates, p, larger AMmounts bloci
the tubulyy T€absorptyg, S¥stem of uraty

1t 15 a5 e CWorthy 4,2 €COmmendeq daily o,
2ge of 5 tog of safy Viates hree Stceess;, o days
of each Week prog e t w Ky ) S of upe acrd
(22) Feason fo, thy 1 th, VS saliey latey
are nog gap. T urie aeq I8 retaineq and the M une 4o g

i and gj, or (22) ut that

tecordyy Tsley
ai Stpery, to ¢ Ophen
‘pr enecid ;,
X a2
SUpporte, IS¢ of sahicy Iy,
prc[emng them 0 pro|
Datienyg n ummmIIy larg,
NS Periad, tme vy
ophet 1y, S Ie Sugges

P
ation of salicy lage, tolerance
vels become Stabilizeq

d COautherg (1 ) salmyl.ues

n, 72
and CArinamyde d equay to
pro duckion of increaseq Uricogy,
MComutang falf 1 plasmy Unie e, Marsop, (224) also
S as g uncosunc agent 1n 8out,

T2 g

necrd  pp, has Mamtame | us
e oral doses of saltey fatos for
Shve redy,,

on of urge
Continygyg use of gg or



162 GOUTY ARTHRITIS AND GOUT

more grains of salicylates daily, and stressed the need of
its unintenupted admmistration,

In gouty patients with elevated blood urea nitrogen
levels and scvere gouty renal damage, large dases of sal-
reylates may be more effective than probenecid in reduc-
g the serum une acid level (70, 386). Further evidence
of the cfficacy o salicylate admunistration is found m the
1eport of Benediet and associates (26), who showed that
m one patient with gout salicylates reduced the miscible
pool of urie acid from 31 to 2 Gm. The patients with
gout whom Marson (222) treated continuously with sal-

j ieylates experienced reduction in the incidence of acute
attacks. If the patient is sensitive to probencceid, salcyl-
ates may be substituted (17).

Some physicians believe that the effects of salicylates
and ACTH are extremely similar. The evidence of this
tvpe of action 15 somewhat contradictory and tenuous; the
striking sunularities he in the fact that both agents pro-
duce uricosuria and deplete the ascorbre acid of the
adrenal glands of suitable hypophysectomized rats. In-
deed, this latter action 1s so characteristic of ACTH that
it is employed as the standard method for assay of ACTH
preparations. However, it has also been known since the
pre-msulm era that in many instances salicylates in Jarge
doses can reduce the glycosuria of patients with diabetes
mellitus, This charactenstic has been confirmed and ex-
tended in partially pancreatectomized rats. This effect is
actually diametricaly opposed to that produced by ACTH
1 similar situations  Possibly, salicylates act as inhibitors
of insulinase and the ACTH-hke effects sometimes seen
might also be due to such effects plus the ACTH releasing
effect of the increased cireulating insulin, Oral and stra-
peritoneal admmistration of sodium salicylate to mtact
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gumea pigs resulted in a great increase m the plasima
levels of 17-hydrovycorticosteroids {127)

Salicylates should be given orally There 1s no advan-
tage in parenteral admunstration for gout or other ar-
thritic conditions  The tiwo most popular preparations are
sodim salicylate and acetylsahievlic acid  Nausea and
vomiting frequently result from admistration of large
doses of salicylates. This can sometimes be prevented by
the simultancous admimstration of an equal amount of
sodium bicarbonate, which provides protection agamst
release of salieyhe acid  Gastritis also 15 commaon if large
amounts of salicylates are used, espectally if other medr-
cations causing gastric writation are administered  Acute
gastrte ulcer with bleeding can be the end result of such
gastnitts, Entenc-coated salicylates can be helpful but
are not alwavs dependable, for there is fi vare
ablity 1 the dissolution of the outer coating of the tablets
of the various manufacturers Salicylates may cause a
painless gastric hemorrhage, wineh 1s not due to a demon-
strable peptic ulcer but 13 beheved by some (170) to be
due to gastric allergy to saheylates

Fortunately, most toxie reactions to sahcy lates are mild.
Allergic reactions do occur but are wsually easily de-
tected Salicylates should be gren with cautton to asth-
matie patients, for many of the sensitivity reactions result-
mg from use of acetylsaheylic actd occur in asthmatics

Salicylate powoning 15 prone to occur m patients with
renal impairment, so that the presence of nepheitis war-
rants added consideration when large doses of salicy lates
are prescribed for Jong penads Doses of 2 to 3 Gm or
more of asprn may cause all m and
appearance of a few white blood cells, casts and an ocea-
sional red blood cell in the urine (117)  Salieyhism mas
be mamifested by tinmitus, headache, dizzmess, mereasmng
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afness, sweating, thisst, nansea, vomiting and mental
nfusion Disturbances in the respiratory and cardro-
scular systems are associated with more serious tovic
actions.
PROBENECID

Probenecid (Benemid® [para-din-propyl sulfamyl-
nzoic acid]) was introduced for treatment of gout dur-
y the last decade It is one of a family of benzoic acid
rivatives, which also includes carinamide, developed to
luce renal excretion of penieillin. Its structural formula
shown 1 Figure 56,

CH, CH, GH,

Js S0,N
CHy CHy CHy
Fig 56: Structural formula of probenecid

‘robenectd nereases urinary uric acid concentration
e site of action is believed to be in or adjacent to the
al tubules. It appears to act by inhubitng tubular
bsorption of uric acid, though its exact mode of action
wot known (296). It mereases the uric acid in the
dder from 50 to 200 per cent; this suggests a decrease
tubular reabsorption of from 5 to 20 per cent. This
urs withm minutes and lasts several hours. Some -
tigators (335) beheve that the renal tubules acmel'y
te uric acid and that probenecid conld inerease this

he mcrease in urinary uric acid is of sufficient magsi-

e to lower the serum uric acid content \Vth}.l m tgm

ses a “negatve balance” and tissue unc zftul 15 de-

sed. There 15 no apparent refractoriness with contin-
use of probenecid.
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on the hemopoictic centers. However, anemia was re-
ported m one patient after receiving probenecid (42).
Sensitization to probenecid occurs in 1 to 2 per cent
of patients, Development of dermatitis after administra-
tion of probenecid has been reported A severe reaction
characterized by pruntus, swelhng of the face and sealp,
guant urticarta, profuse sweating, weakness, pallor, tachy-
cardm, fall n blood pressure and fever for twenty-four
hours was reported; successful desensitization to pro-
beneerd was accomplished by daily oral admimstration
of mmute doses of the drug for threc months (10). Hy-
persensitivity to probenecid resulting in fatal extensive
necrosis of the liver has been reported (268).
 One of the serious complications of probenecid therapy
is precipitation of uric acid crystals n the Kidney or
{1 excretory passages (42) This can usually be prevented
{by sufficient intake of fluid to produce a minimum daily
1 urinary output of 2000 ce, or, if necessary, by alkalimza-
tion of the urine
Probenecid apparently has no detrimental effect on
renal function as measured by creatimne, mannito} and
para-aminohippurate clearances, Phenolsulfonphthalein
excretion 1s mlibited during use of probenecid, but this
15 corrected when use of the drug is discontinued The
few patients wha were taking probenecid on whom nec-
ropsy was performed, referred to i the hterature, did
not show renal damage attributable to the drug Gutman
and Yu (136) reported development of renal colic 1 only
two of therr sixty-two patients who were stuched carefully
after admumstration of probenecid. .
The beneficial effects after use of prDbnnEcld‘ are sig-
mificant but sometimes vary. Some of our patients re-
ported alleviation of some of the chronic discomfort and
stiffness  Acute gouty arthnitis recurs less frequently ot
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ited studies the anticoagulant, heparin, was reported as
being helpful in reheving acute gouty arthritis (160).
Zoxazolamme (2-amino-5-chlorobenzoxazole), a drug
used mitially for relieving muscle spasms, has been found
to have a potent uricosuric action (266). This agent is
a weak base and has a chemical structure that differs from
other known uricosuric drugs. In himited observations
small doses (15 to 50 mg.) given to gouty subjects re-
sulted w o threefold to fivefold increase in urmary urate
exeretson and fall in serum urate, Uricosuria from a single
dose lasted about six hours (60). Extensive clinical trals

| wil be essentral to cvaluate this drug’s worth for the

goutv patient,
COLCHICINE

One of the earliest known medical agents still 1 use
is colchicine, which is an active alkaloid found in the
corm and sceds of colchicum autumnale. This alkaloid
i+ still the cornerstane of therapy for acute gout. The
accepted structural formula popularized by von Windaus
(364) in 1924 has been replaced by the one suggested
by DelWar (87), which is thought to be the probable
strueture of colchicine

Colchicum autumnale is better known as the meadow
saffron and received 1ts name because it grew in Colchis
n Asta Minor It blooms 1 the fall in the wet meadows
of southern and central Europe. It was probably imtially
used . a crude form in criminal poisoning, but it was
first recommended for artrcular pain by Alexander of
Tralles in the sixth century A. D. According to Hartung
(143), in 1763, Baron Anton Von Storch imr.or?uced it
for the treatment of gout The alkaloid, colchicine, was
not 1solated until 1820 (143). Hartung (143) compiled
an excellent review of the history of colchicine and 1ts
role m medicime.



TREATMENT 69

Despute its long, honored lnsmr'\ as g lhempeutxc agent

for goyt S pharmg m thyg regard sqy)p Temaing 4
Mystery Mman ap, Ima, (1 8) cor dere use of
Colchicing ut as ly CMpirieap nd the Mech;,
sm of g, Alte refjof affordeq by 1t acute attac)
of Souty apgp, 1 €ligmay, It €annot by classifieq
a Igesic an, relief outy pa,, S specific
and ¢, °Cur in ofp, tvpes of arthrg
Luttle 4 knowy about . fate apq metabolisy, of
Colchieyy,, ues (59 nted o, that ¢he major
Toute of elion of olchien, lhroug th Intestineg
even qfy, Intray,, us admxmsrmt Toute
to the ‘Dbarent)y, ction 1 4p, bile
IS mte, tng that he logic half | f cole teme
Approy,, Y siteen p, ", which Brea, the
durahon f 1 acute o, OUC arpegy
hip of hypery, M ang £ Cmam
[} Xplameq Th hypery, Tice; s not a, Cted any
knoyy T DYy colop, e Thyg alkaly, 2 urp.
C agen, o1 has 5y been ¢ Monstrage, that ;4 altery
the CMediary, netabolism Purmes terest o
the observano and By, ) 0 det, cted
™ some by an ang ther 4y 'mal tisyye an e, urge
acid pyp, de phy Tviase, that Catalyzey yy e of ypie
acud gy, rihy C acy ‘ol hucine PPeareq 4,
by ely une acd ryhye, de hosplmrvl R,
Cent Studies Opical]y labelog uric g showeg
ha e sz the m, Cible yuy, acud p, n opjy
¢ Patieny after tre, tme) sath lclucmc Ho“o\cr.
Bnlmp a Clates (36 d Tall, t Workery
329 ted thyy | Mnistray, of clncine Severgf
Patieny, S 3sociateq it Crease ¢ acg

1 T
chieypg led ¢o a decregge ' the rape O synthesys of urie



170 GOUTY ARTHRITIS AND GOUT

aesd with or without associated decrease 1n disposal rate
such that the size of the miscible pool remained constant,
although in one patient 1t had decreased. Benedict and
associates (26) did not find that colchicine had a demon-
strable effect on the miscible uric acid pool of the patients
they studied.

An attractive explanation for the reduced entrance of
the uric acid into the miscible pool during colchicine
therapy s that the mutotic arresting ability of the col-
chcine, to be discussed later, in effect ties up the uric
acid precursors n the nuclei of the arrested mitosis and
thereby decreases the availability of uric acid precursor
m the miscible pool.

Adlersherg and associates (3) noted that in one patient
who was treated with colchicine after an acute attach
of gout and whose uric acid partition was studied, the
bound uric acid was normal whereas before treatment
with colchicine, 1t was elevated. They believed that col-
chicmne exerts its effect by altering the percentage of uric
acid which is bound to proten Bene and Kersley (24),
who employed modifications of previously reported tech-
mes for determination of ultrafiltrable plasma uric acid,
found such determinations of no value. We employed
technics smular to those of Adlersberg and have been
unable to obtain interpretable results.

Moderate to severe sodium and chloride retention in
both control and gouty subjects has been rcported aftes
therapeutic doses of colchicine, and the chlonde reten-
tion was in proportion to the dmminished urine volume
(195).

The characteristic pharmacologic property of colchicine
and 1ts relatives s its effect upon eell drvision, which
is not confined to ammals but is also scen in plants In
plants this effect can sometimes be substantial and fong-
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so severe that it precipitates bleeding from acute gastritis
or it may sufficiently activate an old gastric uleer to
cause bleeding Some patients report that colchicme
makes them imtable and restless. Evidence of dehydra-
tion often follows the acute diarrhea, but this is probably
secondary to the fluid loss from the gastrointestinal tract
Goodman and Gilman (128) stated that the patient tak-
mg colchieme may have a rapid, weak pulse and fecl
greatly exhausted Muscular depression and a buming
sensation of the throat and skin have also been reported
Another rare but serious complication mentioned by
Goodman and Gilman 1s ascending paralysis of the nerv-
ous system, which may result in death from respiratory
arrest

Wolfson (367) reported sensitivity to colchicine ap-
parently alleviated by administration of corticotropin In
1957 Bauer and Smgh (23) wrote that they considered
colchicine a safe drug and that except for gastrointestinal
symptoms they had observed no untoward effects. They
questioned the valdity of a fatal case reported as due
to hypersensitivity to colchicme (211). They believed
that death resulted from depletion of electrolytes and
water associated with vomiting and diarrhea, Until 1947,
5 fatal cases of colchieme toxicity had been reported. )

The kidney, which is one site of Jittle if any evcretion
of colchicine, has not shown any evidence of dﬂmﬂ‘_c!e
However, Goodman and Gilman mentioned that the Nid-
ney can be injured, for apparently in animals, large
amounts of the drug may cause fat nephrosis, such !;'5
that produced by phosphorus and carbon tetrachlonde
n man.

Oceasionally, int "
sary for control of attacks of gout. Gastrointgstxnnllr "
tation may also occur after intravenous adminstratio’

Toini fon may be neces-
11
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The dosage of calchicine that may cause a gastromtestinal
upset is frequently a fived quantity  Usually the patient’s
tolerance to the diug can be determmned by the number
of tablets he takes 1 a fived penod of time  This vanes
greatly and is the reason that uniform dosage cannot be
prescribed for all patients. The dosage for continuous
daily admmustration of colchicme can usually be adjusted
at a tolerated level so that fi of acute
attacks are reduced i frequency  Although mely
vare, the dangers of agranulocyvtosis and anaplastic anemm
are always present  Penpheral neurstis and depslation m
blond people after prolonged use of colchicine have been
reported {51}, as well as weakness of muscles i the legs,
which slowly disappeared after use of the drug was dis-
continued {187).

MODIFICATIONS OF COLCHICINE STRUCTURE

Desacetylmethyloofchicne dffers from colchicine
that a methylamne group replaces the acetamide on the
second ring, Desacetylthiocolehicme has an ammo group
replacing the acetanude on the second nag, and a thio-
methy] group replecing the methoxy on the thwd  Wal-
lace (346) believed these two modifications of the col-
chucie molecule are equally as effectne as colchicine m
acute gout, whereas colchicoside, which has a glucossde
replacing the first methyl group on the first ning, is less
iective and colelucene w which a kydroxy gronp re-
places the methovy on the third ring of isocoleluome
rather than colelueine has no effect on gout

CINCHOPHEN
Cwchophen { 2-phens lquinoline-d-carbovs hie acsd) re-
sembles nhc\hlcs mts antipy vetse and analgesic actions
1t also has uncosune action Jt was used rather widely
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for treatment of gout until two decades ago Besides the
same potentialities for poisoning as salicylates, cincho-
phen has a hepatotovic effect, which was the reported
cause for the sigmficant number of fatalities untd 1936,
Toxieity occurred regardless of the dosage or response
to previous medication, and sowmetimes continued after
use of the drug was discontinued The hepatic injury
resulting from cinchophen has been reported as totc
cirhosis, which may proceed to fulminating yellow
atrophy In 1936, Palmer and Woodall (249) concluded
that there was no safe method of administration of cin-
chiophen  This drug is mentioned only to point out that
1t differs from colchicine, with which it has been confused
in the past, and to advise agamst 1ts use in gouty arthntis.

PHENYLBUTAZONE

Phenylbutazone (Butazolidin®, 3,5-dioxo-1, 2-diphenyl-
4-n-butyl pyrazolidme) was imtroduced into clinjcal thei-
apeutres 1n 1951 as an antichcumatic antiphlogistic, and
1g agent. Its ad, ration may relieve the acule
mflammatory syinptoms of gout in twenty-four to forty-
eight hours, Orally admumstered phenylbutazone 15 ‘nh-
sorbed. quickly and completely from the gastrointestuml
tract, The drug 15 metabolized by poorly understood
routes at the daily rate of 10 to 30 per cent (58,'78, 148)
Conflicting opinions have resulted from SflldlcS.Of t)}i
effect of phenylbutazone on the metabolism of uic ackd
m patients with gout and in normal subjects There 1
general agreement that use of the drug will result h.m
reduction of the clevated plasma urate lovel, b.ut 1t 1;
not been completely accepted that this is due to mcrf':;sel
exeretion of urie acid (226). Mason (226) and Bxsﬂ mc[:
and Beecher (33) noted a consistent uricosuric & E“
sufficient to account for the reduction of plasma urate ¥
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patients in whom prolonged administration of cortisone
has caused hyperuremia and gout (18).

Apparently about one-third of the administered pheny -
butazone ends in the plasma. This is bound to protem
Once the plasma protein is saturated, the remainder is
metabolized and excreted in the urine. In clinical admin-
istration the saturation level appears to be attamed when
400 to 600 mg of the drug 15 taken daly (58). This
negates the need for larger doses, which is assoctated
with a toxicity incidence of 75 per cent

Phenylbutazone has significant tovic effects. These can
be related to the hemopoietic center, the gastrofntestmal
system, the skin, and the electrolyte and water balance
Unfortunately, complications, such as optic atrophy and
touc psychosis, have also occurred (96). Other reactions
that have been reported are hematuria, swelling of the
salvary gland, and general hypersensitivity (183, 313).
Several nvestigators (183, 253) noticed that females are
more suscephible to side reaction than males {females
45 per cent, males 28 5 per cent).

Toxic reactions occurred in 30 to 35 per cent of patients
taking phenylbutazone, and in 10 to 12 per cent of these,
use of the drug had to be discontimued (97, 102). A num-
ber of deaths has been attributed to complications from
the drug (97, 102). Kuzell and coauthors (185) and
Maurer (228) noted a substantially lower incidence and
severity of side reactious from pheny Ibutazone in patients
treated for gout than for rheumatoid arthntis or osteo-
arthritis.

The tendency of the drug to cawse sodium and \mrffr
retention results in peripheral or pulmonary edema {n
about 13 per cent of patients treated. This is risky in
patients with any degree of congestive heart failure A
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that its use should be considered only m sclected ca
m which the risk is appreciated and justified

Related drugs in this family may afford more eff
five action. One of these phenylbutazone analogu
[(4-phenylthioethy1)-1,2-Diphenyl 3,5-pyrazohdmedior
(G-25671), proved to be a potent uricosuric agent i th
teen patients, but these initial studies have not be
sufficient to determme their safety or clinical nsefuine
(391). Another such agent, G-28315° (sulfosy phenylp
razohdine), which is a sulfovide metabohte of G-2567
has had an equally effectus e uricasunc action on gout (17
242). These two agents appear to be three and six timy
as potent as probenecid, respectively. The anti-inflamm:
tory effect is less than that of phenylbutazone, The:
hmited reports mclude a few toxic reactions, and
further trials prove they are equally as safe as probencer
another valuable uricosuric agent will be available. A
with probenecid, salieylates seem to counter the urie
suric effect if administered simultancously, The thre
hour half life of G-28315 necessitates admmistration 0
160 mg four or more times daily. The effect of the intens
uricosuria on the kidneys will bear watching,

HORMONES

Administration of adrenocorticotropluc hormone
(ACTH) (219} o1 cortisone will frequently alleviate
acute gouty arthritis These drugs have many effects on
the intact orgamsm, such as their influence on metab-
olism, the electrolytes and water (85) which apparently
have no direct connection with aleviation of the acute
gouty symptoms. It 1s believed that their antiphlogistic
and antipyretic properties are responsible for the favor-
able action.

* Anturan ®
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Chapter X1I
PROGNOSIS

Tm: clinician usually obtains considerable
satisfaction from treating patients who have gout. This
probably 15 a reflection of the favorable therapeutic re-
sponse of the acute attacks and more recently the bene-
ficial effect of unicosuric agents for chrome gout.

The earlier n fe gout appears the greater the likeli-
hood of recurrcnces of acute gouty arthritis and subse-
quent chronic gouty arthritis; consequently, the more
serious the prognosts From 60 to 70 per cent of patients
with gout between the ages of 35 and 50 years have more
than a single attack Probably half of these wil have
some meapacitation from gouty arthnitis or its complica-
tions in subscquent years.

Talbott (326) maintained that more than 90 per cent
of patients with gout lead normal lives and suffer surpris-
gly little, and not more than 2 or 3 per cent will die
prematurely of the disease. Apparently fewer patients
with extensive tophaceous gout are seen in medical clin-
1cs now than formerly. In certain patients with tapl}a-
ceous gout uncosuric drugs effect reduction m the stze
of soft tissue wnc acrd tophi (Fig. 57) and recalerfication
of osseous gouty defects (Fig. 58). Yu (385) n.oted ‘.h“'
m 82 patients with tophaceous gout treated with urico-
surte drugs (probeneeid, salicylates, G25671 and 0287153
from six to twelve months no new tophi nppenred‘:m
in 44 per cent (36 patients) the tophi became consider-
ably smaller or completely disappeared. This could mean
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Fig 58: A. First metatarsophalangeal joint shows destructive cystic
gouty changes B Note lmprowemcnt three )ears later, Patient had

received and prot d therapy in the in-
terom
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