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THE INTRADERMALSALT TEST IN FEVER

BY CHARLESW. DUDENAND DAVID P. BARR

(From the Department of Medicine of Washington University and the Barnes Hospital,
St. Louis)

(Received for publication January 2, 1930)

In 1923, McClure and Aldrich (1) (2) introduced the intradermal
salt test in the study of nephritis. They injected 0.2 cc. normal saline
solution intradermally into the deltoid region and found that it had a
rather constant disappearance time in normal individuals and a greatly
diminished disappearance time in nephritics. Various factors which
might influence the test have been extensively studied. White and
Irvine-Jones (3) have shown that the disappearance time is not
affected by the H-ion concentration, the osmotic pressure or the salt
balance of the injected fluid. Neither the blood flow through the in-
jected part nor the immersion of the injected extremity in hot or cold
water have any notable effect. The disappearance time is not in-
fluenced by the concentration of nonprotein nitrogen, cholesterol or
sodium chloride in the blood plasma. It is, however, definitely di-
minished by injecting minute amounts of adrenalin with the salt
solution or by the direct application of cold to the local area of injec-
tion. Circulatory stasis does not influence it but inadequate arterial
blood supply may be of importance. Cohen (4) (5) (6) believes that
the test affords an excellent means of determining the level of faulty
circulation of a diseased extremity.

Because of the disturbance of both salt and water metabolism in
pneumonia and possibly in other acute infections, it occurred to us
that the intradermal salt test might be considerably affected during
fever of bacterial origin. In the literature, we have found only one
study which seems to offer any answer to this question. Harrison
(7) tried the test during the course of lobar pneumonia in children and
concluded that there was a shortening of the disappearance time of
intradermally injected salt solution during the febrile stage of the
disease. She found that the crisis had no immediate effect upon the
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test and that there was a slow return to a normal state following the
crisis. She concluded that the change in the disappearance time in-
dicated an intoxication of the tissues which persisted for some time
following the crisis.

Our tests were conducted according to the technique advised by
McClure and Aldrich and always performed by the same observer.
The normal saline solution was injected intradermally in 0.2 cc. quan-
tities and the time of disappearance was determined by palpation.
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CHART1. THE DISAPPEARANCETIME OF INTRADERMALLYINJECTED SALINE AT
DIFFERENT TEMPERATURELEVELS DURING BACTERIAL FEVER AND

FEVER FOLLOWINGTHE INJECTION OF FOREIGN PROTEnI

The disappearance time of normal individuals ranged from 58-60 to
70-75 minutes. The tests upon patients were usually comparative,
using the normal or the subnormal temperature of the individual as
the base line control. A large number of tests were done on fevered
patients on whom no controls could be obtained. Although these
usually showed a definitely shortened disappearance time, they have
not been included in these tables. Chart 1 shows graphically the dis-
appearance time at all temperatures which were tested. There will be
seen variations of considerable degree but in general the gradient is
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TABLE 1

The influence of feter of bactridl origin upon the disappearance time of intradermally injected
salt solution

Extreme
Temper- Disappear- variation ofDiagnosis ature ance time disappear-

ance time

Lobar pneumonia .................... .

Lobar pneumonia .....................{.

Lung abscess with plumbism .................... I

Bronchiectasis .................................I

Acute rheumatic fever ..................... {.

Charcot's intermittent fever........................

Infectious arthritis with typhoid .....................I

OC.

36.5
37.0
39.2
40.0
40.2
40.6

37.2
38.6
39.2

36.2
36.4
37.4
38.0
40.4
41.4
41.2

36.8
37.4
38.2
38.5
40.2
40.6

37.2
38.6
41.4
41.6

36.9
37.5
38.8
40.0
40.5

36.8
37.0
37.5
37.8
38.6
39.2
39.7

minutes

70
58
23
40
14
12

58
55
55

65
48
55
25

3
6
5

55
58
45
29
22
22

62
42
25
26

80
40
25
25
20

60
55
30
50
30
25
20

minutes

58

3

62

33

37

60

40
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TABLE 1-Continued

Diagnosis

Infectious arthritis without typhoid .1..

Gonococcus urethritis, acute exacerbation of chronic
infection... ...................................

Pyelitis .........................i

Subacute bacterial endocarditis ......................{

Pyelitis with C. N. S. lues ..........................

Pyelitis ........................{(

Thyroid with tonsillitis ........................ {|

Sarcoma of retroperitoneal lymph gland-Coley's
serum ......................1l

658

Temper- Disappear-
ature ance time

OC.

36.8
37.2
38.6
39.4
39.8
39.8
40.0

37.2
37.8
38.2
38.7
39.8
40.4

36.4
37.5
38.2
40.0
40.4

36.5
37.6
41.5

37.3
38.5
39.8
40.6

37.2
39.4
39.9

37.0
39.8
40.0
40.2

37.0
37.4
38.5
39.4
39.8
40.0

minutes

58
48
20
25
12
18
18

58
55
26
34
15
10

60
45
30

5
8

68
45

4

55
30
16
12

60
55
56

65
10
10
10

80
72
32
26
22
22

Extreme
variation of
disappear-
ance time

minutes

36

48

55

64

43

5

55

58
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TABLE I-Concluded

Extreme
Diagnosis Temper- Disappear- variation of

ature ance time disappear-
ance time

OC. minutes minutes
37.0 58

Pelvic inflammatory process .................... j 3855

40.0 56 3

quite definite showing a very short disappearance time with high
temperature and a normal or only slightly changed disappearance
time with mild degrees of temperature.

Observations were made on cases of pyelitis, lung abscess, bronchi-
ectasis, acute rheumatic fever, urethritis and other specific infections.
In addition tests were performed on cases in whom foreign protein
(typhoid vaccine) was injected intravenously. In table 1 there are
assembled all of the tests which were performed upon patients with
infections or with temperature reaction following the injection of
foreign protein. Eighty observations were made in sixteen individ-
uals. The temperature ranged from 360 to 40.50. In thirteen pa-
tients, a higher temperature was accompanied by a more rapid dis-
appearance of the injected saline, the difference in one instance being
as great as 60 minutes. In three instances there was no correspond-
ing change in disappearance time with rising temperature. One of
these occurred in a patient with pneumonia who had on one occasion
almost the same disappearance time with a temperature of 39.20 as
with a temperature of 37.20. Another was a case of pyelitis which
showed practically no change in disappearance time with temperature
ranging from 37.20 to 39.9°. The third case showed little difference
with temperature of 37.40 and 40.00 respectively. In the last two
cases the condition of the skin made the determination by palpation
extremely difficult.

The test has also been applied to a second group of cases in which
fever was produced by external heat. The patients were paretics to
whom temperature baths were given for therapeutic purposes. In
each case, there was a normal temperature at the beginning of the bath.
The patient was immersed in water to the shoulders and the tempera-
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ture of the water gradually increased, with corresponding tempera-
ture increase as shown on the chart. Table 2 shows the result of 20
observations on four patients in whomthe temperature ranged from
370 to 41°C. The patients usually maintained some fever (38°) one
hour after the bath was stopped, a circumstance which permitted com-
plete observation of the injected areas at an abnormal temperature
level. The results are recorded in table 2. In none of these observa-
tions was there any change in disappearance time with rising tem-
perature.

TABLE 2

Results of *intradermal salt test, the fever induced by hot baths

) 0.5 u 0E

Diagnosis co Diagnosis 0 en

baths baths

0..58 44.0 5

ad' S Cf

'C. minukes minutes 'C. minutes minutes

C.N.S. lues with hot C.N.S. lues with hot
baths baths

37.2 62 37.2 60

(1) ~38.8 58 )3 37.3 60

(1) {
38.6 58

(3)

5
55

39.9 58 4 40.0 55

37.2 60 37.1 60

(2) ~~~~39.2 58 I4 40.0 58(2) 1 39.2 58 ()40.0 56
39.8 56 4 I~41.0 58 2

From these experiments it was demonstrated that change in the
disappearance time of intradermally injected salt solution was not
dependent upon high temperature as such. On the other hand, the
test was always affected by bacterial fever whether this was produced
by vaccine or by spontaneous infection.

It seemed of interest to study some clinical fever in which bacterial
invasion was not demonstrable. For the purpose we selected the fever
which often follows thyroidectomy in toxic goitre. In this condition
sometimes designated as thyroid crisis, there occurs a few hours follow-
ing the operation, a startling temperature rise, sometimes an extreme
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hyperpyrexia. It has been suggested that the state results from the
introduction into the circulation of an excessive amount of thyroid
secretion caused perhaps by the manipulation of the gland at the time
of operation. No infection can be shown and no leucocytosis or other
sign of bacterial invasion is evident.

Fourteen thyroid cases were studied. All of them had after the
operation of thyroidectomy a high fever with rapid pulse but without

TABLE 3

The influence of feer of thyroid crisis upon the disappearance time of intradermally injected
salt solion

Tempemtre| Disappeaiance

"c.

37.2
40.0

37.2
39.0

37.0
39.2

37.2
39.6

37.0
38.6

37.0
39.6

37.0
40.0

minuts

63
59

50

25

68
65

58
22

55
55

65
65

65
65

Extreme
variation of
disappear-
ance time

minutes

4

25

3

36

0

0

0

Case

8{

9{
10 {

11 {

12 {

13 {

TempematLre | Disappear-
iance time

cc.

37.0
38.6

37.0
39.0

37.0
39.4

37.0
38.5

37.0
39.0

37.0
40.5

miutes

65
65

62
65

85
90

60
55

62
65

55
45

recognizable focus of infection. In no instance did the leucocyte
count rise above 12,000. In two the disappearance time was definitely
affected. In eleven, however, no change in the disappearance time
could be noted. Case 7 offers a striking contrast between the reac-

tion occurring in bacterial fever and the fever of thyroid crisis. With
normal temperature her disappearance time was 60 minutes. While

Case

1{

2{

3{

4{

5

6{

7{

Extreme
variation of
disappear-
ance time

minxu

0

-3

-5

S

-3

-5
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she was being prepared for operation, she developed an acute follic-
ular tonsilitis with a temperature of 40°C. and had coincidentally a
disappearance time of ten minutes. (See table 1.) Immediately
after operation she developed a mild thyroid crisis with a temperature
of 40°C. and a disappearance time of 55-60 minutes. Table 3 shows
the range in temperature and the disappearance time of injected saline
in the patients with thyroid crisis. While the results are not entirely
uniform, it is evident that the disappearance time is less affected
than in cases with fever of bacterial or foreign protein origin.

SUMMARY

1. The disappearance time of intradermally injected salt solution
has been studied in different types of fever. The fever of infectious
disease and that following the injection of foreign protein, causes a
marked reduction in the disappearance time.

2. Fever caused by external heat in the form of hot immersion
baths has no effect on the disappearance time.

3. Fever following thyroidectomy in toxic goitre (thyroid crisis)
usually has no effect on the disappearance time of injected saline.
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