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I n  the earliest days of medicine it was observed that in- 
creased warmth might be a sign of disease, and Hippocrates 
iaught tha t  cold hands, feet, and head, together with warm 
chest and belly, was an  “omen malum”. Celsus showed that  
inflammation produced the following cardinal symptoms : rubor, 
dolor, tumor and calor-a teaching which holds to  this day. 
After Galileo, in 1603, began to  estimate temperature quantita- 
tively by measurement with the thermometer, it was not long 
before such measurements were carried out 011 man by Sanc- 
torius (1626). This gradually became a usual method of ex- 
amination. Measurement of the skin temperature was first car- 
ried out by John Davey in 1814, after Claude Bernard had 
pointet out that  it varied after injury to  the sympathetic 
nerves. 

I n  Scandinavia, work on skin temperature investigations has 
been carried out particularly by the Danish physicians Johs. 
Ipsen (Sqinderborg) and T. E‘oged (Copenhagen). 

By skin temperature we understand the temperature meas- 
ured on the surface of the skin by a thermometer covered by a 
small piece of felt, sufficiently large to hold it in place. This 
should more properly be referred to a s  “skin surface tempera- 
ture under felt” but as the expression “skin temperature” has 
become current we have also used it here. 

There are  a number of methods available for skin tem- 
perature investigations: the palpation thermometer, the dif- 
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ferential air thermometer (Kiss), the thermo-electric method 
etc., but it was shown by a number of tests made by Foged 
that the results were eqiially good and the measurements most 
easily made by using the thermometer recommended by Ipsen. 
This is a merciiry thermometer with a mei~cury column some- 
what longer than that  of an ordinarx cliiiical thermometer and 
with a scale reading from 23O to 42O C. The thermometer is 
fixed by a felt square 4 X 4 cm in size which has sewn to it 
tapes for fastening i t  around the limb. The thermometer is 
placed with its bulb under the centre of the felt pad. 

As a result of some thousands of measurements carried out 
on healthy persons by the Danish physicians, it was found that  
the skin temperature is much influenced by the surrounding air, 
by movements and by the patient's position during examination ; 
there was also a diurnal variation, and it was therefore necessary 
to  obtain as  constant conditions as possible for the tests. This 
was achieved by keeping the patient in bed for some time be- 
fore the examination. The room must be free from draught and 
must have an even temperature, the patient must have been 
adapted to t h i s  temperature for a certain period etc. 

From Foged's extensive work it appears that  the skin tem- 
perature taken on the head was on the average 32-34O C, on 
the thorax 32-34O, abdomen 34-35O, hip 35.4O, medial side of 
thigh 34.4O, medial side of knee 33.5O, ankle 31.P sole of foot 
30.7O, i.e. uniformly decreasing from above downwards on the 
body. All patients had a. normal rectal temperature and were 
free from inflammatory conditions of the body. Diurnal varia- 
tions and differences between symmetrically placed points were 
found, but they were never more than 1.l0 C .  

I n  pathological conditions and particularly inflammatory 
conditions of bones and joints, considerable changes in skin 
temperature (up to 6" C) were found in some cases, and it was 
therefore suggested that such measuremeiits n igh t  have great 
importance in the investigation of joint diseases. 

As we had a larger nixrnber of patients with joint diseases 
than Foged and, for example, patients with many different 
stages of tuberculosis, my investigations may be adduced as sup- 
plementing those of the Danish observers. 
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Like Foged I foiiiicl that  average teriiperatures aiid individual 
ineasurenieiits were of much less interest than serial nieasure- 
meiits and, in particular, the difference between skin tempera- 
tures at symmetrically placed points. At  C-H Staverii the ex- 
aminations were carried out in  the following way : 

The patients were kept in bed for a t  least 12 hours in order 
to obtain as uiiiforni test conditions as  possible. Many of them 
were already confined to bed but as it was most coiireiiient for 
the room ernployed (the X-ray department) the tests were carried 
out during the morning. The rooiii was previously warmed to a 
temperature of 22-2Po C ,  and precautions mere takeii to avoid 
draughts. All patients were wheeled to the examination room 
to avoid tlie influence of movement upoii the temperature, aiict 
were examined in the supiiie position after having lain v-itli 
their limbs exposed for 15 minutes. 

When a plaster case \vas changed the test was carried out 21 
hours after renioral of the old case. Eoth legs mere examined 
simultaneously, iisiiig a thernionieter of the pattern recou1- 
mended by Ipsen c o ~  eretl hx it felt sq~mre 4 X 4 cni which has 
tapes sewn 011 a t  tlie comers. The tapes were tied as looselx as 
possible to  avoid stasis. In most a se s  1 therrnorneters were 
applied ; one a little above the patella, one below, oiie iiiedially 
and oiie laterally. The time of applicatioii was noted and read- 
ings were taken after 10-15 minutes. 

The patients were afebrile (rectal temperature) at the time 
of the examination. 

I n  the two collective tables are included 37 patients: 22 
male aiid 15 feniale, their ages ranging froin 5 years to 58 
years. 32 were foniid to be Piquet-positive, 5 Pirquet-negative ; 
one had a positive Wassermann reaction, 36 were War-negative. 

The clinical diagnosis was, in tlie great majority, tuberculosis 
of the knee joint, viz: in  25 cases. The remaining diagnoses 
were: Tuberculosis of foot: 3, Tuberculosis of the Tibia: 1. Ar- 
thritis Deforniaiis, Syiiovitis, Chronic Focal Sepsis : 9. 

From the nieawreinents found in patients with different 
stages of disease I shall select those of greatest interest. 



Patient 3-0. 30. Co?-ghilcl L., bom 175.17. Aclniitted t o  "CI-il" 
25.2.31. Diagnosis : Tuberculous left knee. Synovi tis. Family 
healthy. Pityuet +, Wasserniann reaction +. Left ktiee began 
to  swell about 1.12.30. No pain. Up illicl about. Plaster case 
applied 10.12.50. On aclmissioii to ''('-11" :-General esiimiiiation : 
Carious teeth, otherwise notliiiig tioteworthy. Left k w e :  In 
middle position, somewhat swollen, Effusion f . JZeasureiiient : 
31 (Right: 30.5). Tliiclieiiiiig of capsinle f . Tentlerness a t  joint- 
line. Flexion limited 20" (Riglit 140 ) .  S - r u y  slto\\ ed rarefaction 
and irregular epiphyseal line. Traction applierl. 

26.3.31. Effiision still iresent. Teticleriiess f , J1easnrement 
round patella 32 crii (right 30.5). Flexion increasecl to  50" (140). 

2.7..?1. Effinsioii t ( ? )  . Jleasureiiieiit 30.2 ctn (I: : 29.5) 
32(30.6) 32.2 (11: 29.8) Flesion 70". 

Skin temperature tulten 282.31 : 

Difference : 1 .no 2-1" l.eo 

Skin temperatnye taken 2.7.31 :- 
Left : 34.1" 32.0O 
Right : 29.5" 30.P 

Difference : 0.7u 1.4" 

i.e. Decrease iii Difference :- 
1.2" 0.2" 

2.1" 

0. S" 

Patiwzt KO. 55. E'iiirL Av. P., born 3.4.13, painter. Admitted 
t o " C-H " 7.8.30, cl i sc ha rgetl 7.1 2 3 0 .  Eeadm i t t ecl22 .4.31.1) i ag nos i : 
Tuberculous riglit knee. Father died of heart disease, brother 
died of eiiceplialitis. 11aiip sanatorium patients aiiioiig his 
neighbours. Patient states he lias had whooping coiigli and 
measles. Febrnary 1930, after a blow on the riglit knee froni 
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an ice-hockey stick, pain, swelling and discoloration of skin. 
Continued walking and symptoms disappeared after a week. 
2 months later swelling reappeared, pain, particularly on 
stumbling. Also pain a t  night. No night starts. No fever. Ex- 
ploration by needle produced 3 ec blood-stained fluid. Plaster 
applied for a month. 

7.8.30. Right knee visibly swollen, 2.5 em greater diameter. 
Effusion f . Flexion t o  98O-further flexion prevented by pain ; 
could not raise the leg actively with stiff knee. Tenderness to 
palpation and percussion over lateral condyle. Arthrotomy : 
Thickening of capsule 4- ; changes in the synovial cartilage f. 
Erosion of synovial cartilage over lateral feinoral condyle. 
15.11.30, allowed up in plaster. 5.3.31 re-examination. Effusion 
f (Bloodstained). 23.4.31 readmitted. Knee stiff. Patella fixed. 
No effusion. A few degrees of flexion. Large swelling over lateral 
condyle ; tenderness 4- . Measurements : Right knee 1 em smaller 
diameter than left. Atrophy of thigh and calf: 3.5 em. X-ray: 
Rarefaction, ? Focus in lateral condyle. 28.4.31. Resection of 
knee joint (right). Changes in Capsule, ossified foci laterally 
were found. 

18.11.30. Skin temperature:- 
Above patella. Below patella. Medially. Laterally. 

Right: 35.3O 34.30 35.9O 34.8O 
Left : 34.90 31.8O 31.4" 34.0° 

Difference : 0.4O 2.5O 4.5" 0.80 
23.4.31 z- 
Difference : 2.2" 4.5O 3.2O 3.1" 

Difference : 4.2" 3.8O 2.6O 
3.6.31 :- 

Patient No. 32. Borghild J .  T.  Born 31.8.04, married. Ad- 
mitted to C. €1. 15.5.31. Diagnosis: Tuberculous knee. Synovitis. 
One sister dead of Pulm. T.B. Previously healthy, no pregnan- 
cies. Pirquet + , Wassermaiiii reaction +. 1917, Right knee 
somewhat swollen, pain on walking. Later, knee weak. Autumn, 
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1930, pain in the knee with general swelling. No redness. On 
admission to “C-H”. General condition : nothing noteworthy. 
night  knee in middle position, distinct swelling. Measurements 
44 em (13.9.05), 44 (40) 43.5 (38) above, at the mid point of, 
and below the patella respectively. Flexion 65“. Effusion +, 
crepitus on movement of the joint. 

X-ray: Destruction of lateral condyles of feniur and tibia. 
Lungs : Right side infiltration. 22.5.31. Resection of right knee : 
joint cavity filled by granulations; no fluid present, joint sur- 
faces of tibia devoid of cartilage. I n  the lateral femoral condyle 
an abscess cavity the size of a nut. 

2.6.31. Plaster changed. 

Haernatoma present-aspirated. 19.5.31. Skin temperature :- 
Above patella. BeLozo patella. Medially. Laterall!/. 

Right : 31.6O 33.0° 34.40 33.6O 
Left: 31.7’ 31.5O 31.4O 

Difference : + 0.1O 2.9” 2.2O 

Patient X o .  33. Johan N. V .  Born 15.6.0s; fisherman. Ad- 
mitted to  “C-H” 19.8.30. His father had a tuberculous ankle and 
? ? asthina The patient has had pneumonia, whooping cough, 
cervical adenitis, tuberculous epididymitk-Left testicle re- 
moved 1930. I n  1929 pain in left knee with no history of trauma 
other than that  possibly resulting from the pressure of the 
motor-boat clutch which he worked with his knee. I n  the autumn 
the knee began to swell, chiefly during the daytime. X-ray 
29.10.29 : No definite pathological change visible. Feb. 1930, do. 
30.7.30: changes present a t  outside of joint. Treated in the 
meantime by baths at Vikesund. During this treatment the 
swelling decreased but pain became more severe, occasional 
night starts. Temperature rarely raised. On adniission to LLC-H” : 
Left knee held sIigIitly flexed 1 5 O ,  flexion could be increased to  
90° but was then prevented by pain. Circumference 3 em greater 
than right knee. Atrophy of thigh: 5.5 em, calf: 0.5 em. Slight 
tenderness on palpation. Percussion on the head of the fibula 
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and pressure agaiiist the ball of the little toe caused pain a t  
the lateiaal side of the knee-no tenderness otherwise. 

1.9.30 : Fluctuation over the fibular epicondyle. Effusion in 
knee joint f . Thickening of capsule f. Aspiration of abscess 
orer head of fibula. 8.12.30. Good mobility in joint. X-ray: 
changes only slightly rnayked. Definite tenderness over head of 
fibula. 12.12.30 : Exploratory arthrotomy. Superior recess oblit- 
erated. No definite changes in bone or cartilage. Specimen of 
tissue and effusion inoculated into guinea-pig T.B. f . 

20.1.31. Eesectioii of kiiee joint. Synovia thickened, degene- 
ration of cartilage. Lateral condyle of tibia inflamed, head of 
fibula eroded, o n l ~  a thin shell remaining. 

30.1.31. Plaster changed. Haematonia 100 cc. 
20.4.31. Well healed scar. 
25.4.31. New plaster, allowed out of bed. 

21. I 1.20 +kill '!'emperattire :- 
il h o w  patella. Belotv patella. $ledtally. 

Left kiire: 34.5" 34 o0 35.90 
33.70 03 on Right knee : 34.2O 9 i . A  

Late?-aEEy. 

36.2O 
32.6O 

I )iffererice : 0.30 1.8" 3.20 

Difference : 3.4O G . 8 O  4.0O 

Difference : 4.1° 1.3O 4.8" 

2O.B.31 :- 

21.4.31 :- 

3.6' 

. S.5O 

3.90 

From these palieiit's histories we see that  they had tuber- 
culoiis knee joints which manifested theniselves in some cases 
after injury, in other cases without injury. Clinically they illu- 
strate v.arioiis stages in the derelopiiient of tuberculosis, from 
effusion a i d  syriovial piwliferatioii to bone and cartilage d e  
structioii with abscess formation and tracknig of pus. 

The differences observed in skin temperature are  seen to 
follow the tleveloyrrieiital stages of the disease. The histories of 
these patients were given in an order corresponding to the dif- 
ferent stages, viz : 



1% tient Xu. 30 who hlio\retl eft'usioir calinically and rwefact- 
ion in the racliogvaiii, slion-ecl the sniallest degrees of difference 
in skill tenipemtnrr : 

28.2.31: 1.!1", ?.'In. 1.6". :3."" 
2.7.31 : 0.7", 1.4". ?-I0 

and these diffeiwicw ( l e c r e a 4  during ti*e;rtinent.-l'atieIit No. 
35 shows a more advanced disease which on 19.8.30 hail attacked 
both s p o v i a  : ~ i i c l  ciwtilage ilIid which progressed still further, 
tiecessitatiiq reuection o i i  2A1.31. Jleasureiiieiit after the resect- 
ion rerealecl still higher tlifferencew in k i l l  teniperature, indic- 
ating pemisteiit ac.ti\-i t! of the disease 

lS . l l . 30  : 1)iffereiiws : 0.4'', 2..5". 4.;io, O.So 

The i 1 1 ~ r e i 1 ~  iii(lir;iieh es:rc.erl)a lion of the tlisease aiicl after 
operation there followed a further increase of difference, show- 
ing that tlie disease hat1 iiot hubsicled :- 

Other patients with siiiiilwr cliiiical finclings in their tuberculous 
knees and parallel sliin teiiipei.atuw iwtliiigs were Xo. 8,  No. 14 
and So. 24, bnt the efl'ect ol' the operation \\;is greater in No. 14. 
I ' w t .  i\ 0. 8. 
Ilwtliiigs : !).2.31 : 3.4'), &.!)I), 2.7". 4.2" 
Exploratory iwtllrotolny 17.231 . 
Ikirliiigr : 22.4.36 : :>,.2", 2 2 ' ,  2.!P, 4.2" 

I'ntierit S o .  14. 
IZeatlings : 

23.1.31 : - 2 2 " ,  4..j0, :1.2O, %lo 

3.631 : 1)iffrreiices: 4.2", ....._ :2.8", 2.6". 

1.6.31: 1.S". 3.50, 2.3", 5.xo 

8.12.30 I)i f f .  : :LOo, 2.:Y7 l..?", 3.2" 
1 3.12.30 Oper;t tioii 

Readings : 30.3.31 : - O.T0, 1.7', 1.4', 0.6' 
This shows satisfactorj iiiiprore~iient bnt tlie cliseiise \\ iis hnrdly 
qiiiescent, for new reatliiigs oii 22.6.31 gare:- 

as far  as c m i  be recalled tlie patient had a t  this stage heeii oiit of 
bed for SOKIP time, iii plaster. 

Pat. JT0. 24. 
Eieadiiigs 19.3.31 ])iff.: 0.7'). 2.1°, 1.0", 5.7" 
Resection 16.431. 

1)iff.: L O ( ' ,  ~ 2.20, 0.3" 
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Patients with more advanced destructive change are seen to 
have still greater differences in skin temperature (see case note 
extracts No. 33 and No. 32), and it is clearly seen from these 
cases that  the skin temperature goes hand in hand with the 
progression of the disease, with differences as  great as  4O, 5O, 
6 O  or in a single case, even 8.5O (No. 33). Other patients with 
advanced disease show similar increase in skin temperature 
differences, viz: No. 5 ,  No. 7, No. 21, No. 26. 

We were also able to  test a number of patients with quiescent 
knee-joint tuberculosis and these as a rule showed quite small 
differences in  skin temperature. 

Patient No. 37 is such a case. His right knee was resected 
for tuberculosis on 12.12.29 and he was tested after having been 
up for some time 
Difference 16.11.30 : 1.3O, - , 1.8O, 1.7O 

The following day, after 12 hours rest:- 
17.11.30: L O o ,  ~ , OAO, 0.8O 

The following cases are similar ! 
N o .  6. Resection 1930:- 

No.  13. Resection 8.12.30: - Reoperated. 
Difference (before operation) O X 0 ,  O.ZO, 0.8O, 1.l0 

No.  17. Resection 28.6.30. 
Difference 24.4.31 : 0.5O, 0.lo, 0.lo, 0.1O 
Other cases tha t  have healed and have low skin temperature 
differences are: No. 20, No. 31, No. 34. 

Patients with tuberculosis of ankle or foot show similar 
skin temperature differences viz :- 

Patient No. 3, Ole H., advanced tuberculosis of left ankle 
skin temperature 24.2.31 : 

Difference 14.11.30: 0.4O, ~ , 0.20, 0 . 2 O  

Medially Laterally 
Left : 32.4O 34.7O 
Right : 29.2O 29.0° 

Difference : 3.20 5.70 
Plantar skin temperature 30.0° 
- - under anaesthesia 35.0° 
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Patient ATo. 28, Anm A.  advaiiced tuberculosis of foot with 
large abscess. 
Difference 4. 5. 31: 4.2O, 6.3O 
A patient operated for tuberculosis of the lower end of the 
tibia showed quite low figures : 

S o .  86. 
Difference 17.11.30: 0.5", 0.9", 0.9O, 0.4O 
These reniained low when the patient was allowed up : 
Difference 17.12.30: 0.9O, 1.2O, O.Oo, 0.2O 

Thus the skin temperatnrr findings were similar in tuber- 
culosis of the knee and of the ankle. 

I n  tuberculosis of the joints it is thus seen that  the skin 
temperature, nieasiired by the Ipsen-Foged method, is raised 
and that  this increase follows the clinical course of the disease. 

I n  addition i t  appears that  a rise in skin temperature may 
in some cases presage clinical changes which cannot with cer- 
tainty be ascertained in any other way. See patient No. 33 and 
the other cases in the same group. The changes found were more 
advanced than had been expected after the X-ray, etc. but the 
skin temperature showed considerable increases. 

Definite degrees of temperature difference cannot be assigned 
to  the various stages of the disease but it appears that  a dif- 
ference of 1 . 5 O  C. must be regarded as pathological, a difference 
of 3.0' C.  indicates considerable changes and there is pronounced 
destructive change when temperature differences of 5 O  to  6O or  
more are found. 

I n  quiescent disease the skin temperature difference is seen 
to be less than l . O o  C. when the patient has been at rest for 
24 hours, just a s  in healthy individuals. This is so even when 
the joint concerned has been resected. 

I n  the last group of patients with joint clisease : Arthritis 
Deformaiis, Synovitis and Chronic Focal Sepsis, I have included 
9 patients. Several of these patients had been regarded as tuber- 
culous until Overlage Suudt succeeded in placing them in the 
correct category. The diagnosis was established by careful tuber- 
culin tests, Wassermann reactions, radiography, examination 

Acta orth. Vol. IX, 1 6 
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of effusion with guinea-pig inoculation and, on occasion, by 
histological examination of excised tissue. 

The skin temperature measurements were found to accord 
with the results of these other investigations. See patients Nos. 
1, 2, 9, 12, 23, 23, 19, 10, 29. 

Patient No.  2. Alfred D., is referred to in Overlzege Sundt's 
extensive paper on "Gonitis Incertae Causae" 1932, pp. 150--160. 
Diagnosis: Synovitis gen. bilat. lion tub. Focal sepsis? I n  the 
autumn 1930 there were clinical symptoms from the left knee. 
Skin temperature difference 14.11.30 : O.BO, 0.4O, 0.4O, 0.5O. 

Biopsy of capsular tissue was carried out on 18.11.30 
>) 77 ,, 15.11.30: 0.6O, 0.2', 0.4', 0.7O. 

Difference: 8.1230: 1.l0,  -, OX0,  2.8' 
There was thus a slight reaction after this interference but 

the patient completely and rapidly recovered after tonsillectomy. 

Patiemt No.  12, Karl H., also showed small differences des- 
pite definite effusion :- 

Difference 5.12.30: l .Oo, 1.l0, 1 . 5 O  
8.12.30: 1.6O, 0.8O, 1 . 1 O  

5.1.31: 0.Zo, l . O o ,  0.4O, 0.6'. 

Patient N o .  27 showed similar srnall differences, the max- 
irnurri being 1.6O. Diagnosis : Focal sepsis. 

T h u s  it toas seldom that  any patient of this g r o u p  showed 
el jen single temperatzire differelaces of more t k n  1,5O and even, 
t hen  measurement a t  other points sh,ouiecl guZte small di,fferen- 
ces. 

It should therefore be permissible to conclude that  when 
snaall differences of ' s k i r ~  temperature are found in joirtt disease 
it is unlikely that  we are deccliizg with tuberculosis. 

I am fully coiiscious of the fact that the nurnber of patients 
examined was not very large but there were no further suitable 
patients available during my period of service a t  the hospital. 
And as there seems to be such a pronounced parallelism be- 
tween the course of the clinical picture and the increase of skin 
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1 empei~ature in tubercixlosis while this increase of skin tein- 
perature is  lacking in the otheia types of joint disease examined, 
it would appear that  a constant relation exists. 

As the iriethod has been little known in this country 1 wished 
to bring i t  to the attention of  Inore workers here so that  they 
might subject i t  to further test atid with larger numbers of 
in\-estigations we slioiild have a hettei. basis to build upon. 

SUMMARY 
lnvestigations of the skin temperatiwe in about 40 patients 

with joint diseases are referred. The investigations hare been 
cnrrietl out by the niethotl of the Datiisli physicians Ipsen & 

The skin temperatures iiiicler a siiiall piece of felt are 
Iiieasutzed with special werciwy tlieriiioiiieters as uecomniended 
by Ipsen. These thermometers are plitced in synirnetric places 
abo\ e, later211 to, iiretlial to ant1 below the joints. Normally the 
differences between the temperatures in syminetric places are 
siiinll from 0 d. of C'. to 0,5-l,O-seldom more. 

In patients with joiut diseases of tuberculous etiology the 
cliffereitces in skin teniperatnre often n.ill be from one degree 
of ('.-2" ('.-to 1" ('. in a single case iip to 8,s" (". (coiitrolled 
srveral times). Patients in  all stages of tuberculosis and also 
after all sorts of treatments were obsei*vecl. The differences in  
the skin teinpei*at w e  were parallel to the various stages of the 
disease, the clift'eiwices being small in quiescent cases, higher 
in 11101*e atlvanced cases, ant1 on tlie otlier hatid after ti-eatinen t 
tlir differeiices clecre;lwd. In patients in wlioni tlie disease had 
heen cnretl the differences in the skin tenrperatiire were sillall. 

T i 1  palieiits with joint disea of other etiology the skin 
tenipe~atiire sho\\-etl small clifferencrs. 

Siorrirtinies pronoixnced differences in  skin Ieii~periihire were 
fount1 wlieir other signs of tixl)ercitlosis wei'e rather vague. Later 
S - ~ a y  a i i d  other es i~ t t i i~~at ions  pi*o\-ed that  thew had beeii an 
active tuberciiloiis procrxs as indicated by the skin tenipe- 

So the tlifferetices in the skhi tempei~atnre eaii be a help 

Li'ogetl. 

I'il tIIYe. 

6' 
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both in the diagnosis of joint disease and in the differential 
diagnosis of such diseases. 

The skin temperature measured against the plantar surface 
of the foot during anaesthesia rose rapidly several degrees of 
C. the moment the patient became anaesthesid-in the most 
cases 5 O  C. This phenomenon was also observed by Ipsen, and 
in our cases I cannot recall a case in which this rise of tempe- 
rature failed to appear. 

ZUSAMMENFASSUNG 
Es wird berichtet uber Untersuchungen uber die Hauttem- 

peratur an etwa 40 Patienten mit Gelenkleiden. Die Unter- 
suchungen wurden nach der Metliode der danischen Aerzte Ip- 
sen und Foged durchgefuhrt. 

Die Hauttemperaturen wurden unter einem kleinen Stuck 
F i l x  mit besonderen Quecksilberthermometern gemessen, wie sie 
von Ipsen empfohlen werden. Diese Thermometer wurden an 
symmetrischen Stellen uber, lateral, medial und unter den Ge- 
lenken angebracht. Normalerweise ist der Unterschied zwischen 
den Temperaturen an symmetrischen Stellen klein, von Oo C. bis 
zu 0,5-0,1, selten grosser. 

Eei Patienten mit Gelenkleiden mit tuberkuloser Aetiologie 
betragt der Unterschied in der Hauttemperatur oft von 1 Grad 
C .  bis eu 2 3 O  C., in einem einzelnen Falle bis hinauf zu 8 , 5 O  
C. (mehrmals kontrolliert). Es wurden Patienten in allen Sta- 
dien von Tuberkulose und auch nach allen Behandlungsarten 
beobachtet. Der Unterschied in der Hauttemperatur folgte den 
verschiedenen Stadien des Leidens, mit einem kleinen Unter- 
schied in stillstehenden Fallen und hoherein in fortgeschrit- 
teneren Fallen, andererseits mit fallendem Unterschied nach der 
Behandlung. Rei Patienten mit geheiltem Leiden war der Un- 
terschied in der Hauttemperatur gering. 

Bei Patienten mit Gelenkleiden mit anderer Aetiologie zeigte 
die Hauttemperatur geringe Unterschiede. 

Bisweilen konnten ausgesprochene Unterschiede in der Haut- 
temperatur gefunden werden, wenn andere Zeichen von Tuber- 
kulose ziemlich unsicher waren. Spatere rontgenologische und 



andere Untersuchungeri bestatigten, dass eiii aktiver tuberliulo- 
ser Prozess vorlag, wie (lie Hauttemperatur ihn aufgezeigt hatte. 

Die Unterschiede in tler IIauttemperatiir kiiiiiien also eiiie 
IIilfe Rein sowohl fur  die Diagnose von Geleiikleideii \vie fur ihre 
I)ifferentialciiajinose. 

Die Hanttemperatiw, iiti der I’lantarflaehe des Fnsses mah- 
rend einer Anasthesie geniessen, stieg rapide iim rrielirere Grade 
(:. in dern Augenhlick, in dem der Patient anasthetisch wurcle, 
- in den nieisteii Fallen urn 5O C .  Dieses I’hanornen ist aiich voii 
lpsen beobachtet worden, uiid in iitiseren Fallen liaiiii ich rnich 
kejiies einzigen Falles eiitsiriiien, in dem diese Teiiiper:Lt~xrstei- 
gerixng ausgeblieheri ist. 

11 est rendu compte de recherches sur la tenip6rature de la 
peau, practiqukes chez enviroii 40 rrialades souffrant ti’affections 
articulaires. Ces recherches ont 6tk effeetu6es d’aprh la nikthode 
des mkdicins danois Ipsen et  Foged. 

La temp4rature tle la peau a 6tk  niesur&e sous un petit inor- 
ceau de fentre avec des theriiiotnhtres aix rnercure spkciaux, com- 
me le recornrnande Ipsen. (>es thermorn6trex soiit placks sym- 
ni6triquemerit au-dessiis, l a thdement ,  nikdialernent et au-des- 
sous de l’articulation. Norinalernent la diff6rence de l a  temp6- 
rature mesurke symni6triquement est niinirne, elle rar ie  de Oo C. 
B O,5-I0, rarerrient plus. 

Chez les nialacles soixffrant de maladies articiilaires R l’6tio- 
logie tubei-culeuse, la diffkrence de la  tempkrature de la  peau va 
souvent d’un degr6 C B 2--4O C. ; dans un seul cas elle s’est 6levke 
jusqu’& 8,5O (contrbl6 A plusieurs reprises). On a mis en obser- 
vation des malades se trouvant dans toutes les phases de la 
tuherculose et soumis A tous genres de traitement. On a constat6 
que la diff6rence de la  temp6ratiire de la peau suit les diffkrentes 
phases de la malaclie, la diff6rence ktant moindre dam les cas 
stationriaires e t  plus prononcke dans les cas avanc6s ; d’autre 
part, cette diff6rence s’est att6nu6e une fois le traitement achevk. 
Les rrialades dont l’affection articiilaire 6tait gukrie ne pr6sen- 
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taient qu’une trbs minime difference dans la temperature de la 
peau. 

Chez les inalades dont l’affection articulaire arait une 6tio- 
logie differente, la temperature de la peau ne montrait qu’une 
faible difference. 

Par ailleurs, on a pu constater des differences trbs marquees 
de la temperature de la peau, dam des cas oh les autres symp- 
tames de la tuberculose Btaient assez ineertains. Des examens 
rndiologiques et autres effectu6s ulterieurement confirmbrent 
l’existence clu processus tuberculeux actif, dCcel6 par la temp&- 
rnture de la peau. 

Les diffbrences de la temperature de la peau sont done d’un 
secours precieux, aussi bien pour poser le diagnostic de l’affec- 
tion articnlaire que pour en 6tablir le diagnostic differentiel. 

La temperature de la peau sur la surface plantaire a 6th 
mesur6e pendant l’anesthesie ; elle monta rapidement de plusi- 
eurs degr6s C. dbs le moment oh le malade est anesthesi6 ; dans 
la plupart des cas elle augmenta de 5 O  C. Ce phenomhe a 6gale- 
ment 6t6 constate par Ipsen. Dans nos observations, je ne pi& 
me souvenir d’aucun cas oil cette 616vation therniale ne se soit 
pas manifest6e. 
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Pat. name 
c 

Y 

k 

EILER GREGER 

Age 

3 
b. 

Ole H. 1872 

4 

5 

b. 
Tor H. 1924 

b. 
Omar H. 1913 

- - 

ex 

- 

rn 

m 

m 

m 

m 

f. 6 

Work 

b. 
Lilly 1. 1913 

Sawmill 
workers 

son 

Farmer 

Station 
master 

Son of 
Galvanic 
Yorkmar 

Joiners 
son 

Daugthei 
of fisher 

man 

Diagnosis 

Arthritis defor- 
mans of Knees 
bilateral Focal 

sepsis. 

zthritis of Knees 
Effusion. 

Focal sepsis? 

Tub. ossis tali. 
Tub. pulm. 

Tuberculous 
Knee (right) 

Tuberculous 
Knee (right) 

Tuberculous 
Knee (right) 
Spinal caries 

Treatment 

Redressement. 
Plaster 

Light treatm. 
Gerson diet 

Tonsillectomy 

Aspirat ion 
Tonsillectomy. 

Extirpation 
of Talus 

Plaster 
Spica 

Resection 
of knee joint 

Resection 
of Knee joint 

1928. 
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Tempe- 
rature 
rectum 

- 

norm. 

norm. 

norm. 

norm 

norm 

Date 
for 

kfeasu- 
ement 

of 

- 
1931 
19/1 

''14 

1930 
'4hi 

Y11  

1931 
"412 

1930 
11/11 

1931 
3013 

1930 
i4h1 

Skin Temperature before operative Treat- 

ment 

.nee Before Later. Medi. 
lght knee al. al. 

33.3 D.C. 32.1 33.3 
eft 35.0 33.9 35.2 

Diff. 1.7 1.8 1.3 
K.r. 33.6 33.8 33.0 

31.4 33.3 33.5 

Diff. 1.8 0.5 0.s 

Knee R. 34.0 35.4 34.5 
Knee L. 33.4 33.0 34.8 

Diff. 0.6 0.4 0.3 
Diff. 0.6 0.2 0.2 

Above Lat. Med. 

~- 

Med. Lat. Planta p. 
Knee 1. 35.9 35.5 before 
right 33.0 32.6 narcose: 

Diff. 2.9 2.9 30.0 

Tarsal joint left 32.4 34.7 
,, right 29.2 29.0 

Med. Lat. 

JXff. 3.2 6.7 

Above Below Lat. Med. 
Knee R. 32.2 31.6 33 33 

,, L. 32.2 32.6 31.2 30.9 

])iff. 0 1.0 1.8 2.1 
~~ - 

Before Below Lat. Med 
Knee R. 35.1 36.5 36.5 36.C 

,, 1,. 32.3 33.8 31.8 32.C 

Diff. 2.8 2.7 4.7 3.3 

-~ ~~ -~ 

Skin Temperature after operative Treat- 

ment 

Obs. All Temperatures are measured 
in degrees of Celsius 

Above Med. 
Right 33.1 34.4 
Left k. 34.2 35.0 

Diff. 1.1 0.6 

8ilz 

1930-18/11 Excisio I'robat. 
of capsul. of left Knee. 

- 

Uuring 
arcose : 
35.0 

-4fter treatment : 
1931-19J1 Diff.: 0.0 - 1.9 
1931-20/4 ,, 0.7 - 1.3 

Reoperat. : 1931-9/4 

Above Lat. 
Knee R. 34.9 31.3 

,, L. 34.5 32.0 

Lac. 
32.0 
34.8 

2.8 

- 0.3 
- 0.5 

Med. 
31.9 
32.1 

niff. : 0.4 0.7 0.2 
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1%2 

- - 

Tempe- 
rature 
rectum 

,, L. 30.5 30.2 30.8 
norm. 

norm. 

norm. 

norm 

norm 

norm 

norm 

Date 
for 

Qeasu- 
'ement 
of 

Skin Temperature 

before operative Treatment 

1931 

1931 
2'1 

611 

1931 
91% 

2"/4 
' / 6  

1931 
'714 

1931 
1714 

1930 
'517 

1930 
5 i ~ 2  

811.2 

8/12 

1930 

~- __ 
Diff. 2.9 5.0 4.4- 
Diff. 3.8 4.4 3.5 
Ilesrctio gen. destr. 

Above Below Lat. Med. 
Diff. : 3.4 4.9 4.2 3.7 

3.2 2.2 4.2 2.9 
1.8 3.5 5.8 2.5 

Knee R. 32.2 30.9 33.7 32.8 
,, L. 31.9 33.6 35.3 34.0 

Diff. 0.3 2.7 1.6 1.2 

Operation. 

Above Before Lat. Med. 
31.8 34.0 33.8 
30.8 32.5 32.7 

Diff. 1.0 1.5 1.1 
1.6 2.0 0.8 

~- .~ ~~ 

31.0 29.2 29.0 29.8 
31.6 30.3 29.8 30.0 

Diff. 0.6 1.1 0.8 0.2 

After operative Treatment 

Obs. All Temperacures are measured 
in degrees of Celsius. 

Above Lat. Med. 
7el)r. 3 t h :  
Diff. : 3.3 3.8 3.0 
Febr. 2 5 :  3.4 3.1 2 2 
June 1 : 1 . G  1.9 2.3 

Above Knee Lat. Med. 
27/6 : 32.7 32.0 3:S.l 

33.2 34.2 31.1 

Diff. 0.9 1.3 1.0 
1937 : h t i e n t  in good condition. 

Above Before Lat. Med 
1930- 34.2 31.0 32.5 33.6 
18/3 1 32.9 29.7 30.5 30.5 

Diff. : 1.2 0.3 2.0 3.1- 
1037 : Patient in good condition. 

~ 

5/1.31 31.9 32.1 32.2 3'2.0 
31.7 31.5 31.8 31.0 

0.2 0.6 0.4 1.0 
-. ~~ 

2/3.31 27.6 30.1 27.7 29.3 
28.1 27.5 27.0 27.4 

Iliff. 0.5 2.6 0.7 1.9 
- 

~ .~ 
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14 Reidun K. 

15 Arthur R .  

EILER GREGER 

- 
b. 

1911 

b. 
1910 

I I 

Ih  

I 

i ~ 

b. 
Hans 1909 
Kr. L. 

18 
b. 

Einar A. 1924 

I I 

20 

1 I AlfJust L. 190t I l b *  

b. 
Asbjerrn S. 1904 

21 

22 

19, I Julius H. p* 1904 

b. 
Knut H. 1904 

Thomas 
H. 

190( 

- 
~ 

;e: 

- 

f .  

m 

m 

rn 

m 

m 

m 

m 

rn 

- - 
Y 

al u 

3 s 

i 

6 B 

- 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Work 

College 
girl 

Worker 

Mech. 
Worker 

Sailor 

Bakers 
Son 

:hauffeur 

Clerk 

Sailor 

Painter 

Diagnosis 

Tuberculous 
Knee 

Tuberculous 
Knee (Right) 

Dermal 
Tuberculosis. 

Pulm. Tuberc. 
Spinal caries 
Tuberculous 

Hip & Knee R.? 

Spinal caries 
Tuberc. Knee R. 

Knee 
Disease 
Sanated. 

Knee 
Disease R. 

l i p  Disease (R) 
Tub. Knee 

Ileo-sacr. Tub. 

Tuberculous 
Knee (R)  

Tuberc. Knee 
R. with Sinus 

Previously 
resected 

Treatment 

Resectio of 
Knee joint 

Sunlight 

Sunlight. 
Biers passive 
hyperaernia 

R. Leg 

Sunlight 
Plaster bed 

Sunlight 
Plaster bed 
Resection 

of Knee joint 
28,630. 

Sunlight 
Plaster case. 

tesection of Knec 
Explor. Arthro- 

tomia. 4/5.31 

Plaster case 
Gerson Diet 

Resection 
of Knee J.R. 

17/6-31 

Sunlight 
Gerson diet 
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~ _ _ _ _ _ _ _  

Tempe- 
rature 

rectum 

norm. 

norm. 

norm. 

norm. 

norm. 

norm. 

norm. 

norm. 

norm. 

Date 
for 

Measu- 
rement 

of 

'/12 30 

31 

11/11 30 

24i4 31 
Resect. 
Knee 

28/s 30 

29la 31 

31 

* /5  31 

717 31 

1616 31 

31 

Skin Temperature 

before operative Treatment 

~ _______ ~~ 

35.4 35.0 32.9 34.3 
32.4 31.8 31.4 32.0 
3.0 3.2 1.5 2.3 

R. K. 30.0 29.3 33.0 32.8 
L. K. 30.3 30.1 30.0 31.2 

- 

Dif f. 0.3 0.8 3.9 1.6 

Above Before Lat Med. 
L. Kn. 34.0 32.8 33.5 32.7 
R. Knee 34.3 31.6 31.7 32.2 

Dif f. 0.3 1.2 1.8 0.5 
~~~~~ - -~ 

R. K. 32.0 31.8 32.5 32.2 
L. K. 32.5 31.7 32.4 32.3 

0.5 0.1 0.1 0.1 

R. K. 33.8 34.1 33.5 
L. K. 33.2 34.1 34.0 

0.6 0.0 0.5 

R. K. 32.6 33.9 35.0 34.3 
r,. K. 31.5 29.5 30.1 31.0 

Dif f. 1.1 4.4 4.9 3.3 
Diff. 1.0 2.3 3.2 2.2 

H. Knee 30.8 30.8 31.4 
1,. ,, 31.2 29.6 31.2 

Dif f. 0.4 1.2 0.2 

R. Knee 31.5 35.2 33.9 
L. Knee 29.5 29.1 30.0 
Diff. 2.0 6.1 3.9 

Mfwmred in reg. Poplitea. 
R. Knee 37.2 
L. ,, 32.8 
G i f t  414 

._ 

~ ~~~ 

Skin Temperature 

after operative Treatment 

Obs. All Temperatures are measured 
in degrees of Celsius. 

Above Bef. Lat. Med. 
30/3.31 Diff. 0.7 1.7 1.4 0.6 
22/6.31 2.0 2.2 0.3 

10/6.31: After operation. 
Diff. 1.8 0.8 0.3 

Great Destruction Lateral 
Above Befor. Lat. Med. 

./11-30 Dif. 0.8 3.2 0.8 0.7 
1/7.31 Dif. 2.1 2.3 3.0 



23 

- - 

Age 

- 

b. 
191 

b. 
191 

b. 
I92 

b. 
192 

b. 
I90 

b. 
188 

Eivind N 

m . l  + 

+ 

EILER GREGER 

Work 

Widows 
Son 

arpenter! 
Son 

Painters 
Son 

:ottagers 
)aug hter 

arpenter: 
)aug hter 

Farmers 
Widow 

Diagnosis 

Osteochondritis 
of Knee. Lues. 

Tuberc. Knee 

Tuberc. Knee 
Tub. multiplex 

Tuberc. Knee 
(L) 

Knee disease 
Focal sepsis 

Tarsal Tnberc. 

Treatment 

Explor. Arthro- 
tomy. 24/3-31 

Antilnetic 
Treatment 
fr. 1W3.30 

Resection 
of Knee J. 

Large abscess 
along Femur 

Redressement of 
Knee 21/2.29 

Plaster. 

Aspirations 

Resection of 
E. Knee for correc 
tion of Position. 

Resection of 
medial Tarsal 
Joint 14/5.31. 



- - 
Tempi 
raturc 
rectun 

norm 

norin 

norm 

norm 

norm 

norm 

- 
Date 
for 

Measu- 
rement 

of 

Skin Temperature 

before operative Treatment 

H .  Knee 31.6 32.5 31.1 33.5 
L. 1 ,  32.6 31.6 31.6 32.8 

Di f f. 1.0 0.7 0.5 0.7 

K. KIIHA 32.8 33.5 35.3 33.2 
I>. ,, 32.1 31.4 29.6 32.2 

Diff. 0.7 2.1 6.7 1.0 
There was a large Abscess along 
Feiiiiw (lateral). 

L. Knee 32.9 36.2 35.0 34.0 
R. ,, 32.2 31.1 29.5 31.3 

Diff. 0.7 5.1 5.6 2.7 
1.2 0.9 0.1 2.7 

I )urin= Xarcii-April the Inflam- 
mation was in return. 

I,. Knee 30.6 28.9 30.4 33.1 
K. ,, 33.0 30.1 29.8 29.7 

Diff. 2.4 1.2 0.6 3.4 

1L Knee 31.9 32.5 31.4 32.8 
L. ,, 33.2 31.8 53.9 34.0 

Ijiff. 1.3 0.7 1.6 1.2 
Diff. 0.1 1.1 0.7 1.1 
Diff. 0.2 0.1 1.5 0.7 

Tarsal Joint : 

I,. 36.3 33.5 35.5 
R . 35.3 29.3 29.2 

Diff. 0 4.2 6.3 
Abscess on the Nedial Sitle. 

Before Behind Medial 

Skin Temperature 

after operative Treatment 

Obs. All Temperatures are measured 
in degrees of Celsius. 

Sfter Arthrotomy : 

Diff. : 
20/4.31: 2.3 0.9 3.6 1.S 
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- - 

8 
k 
I 

- 

24 

3c 

31 

32 

33 

34 

35 

96 - 
Pat. name 

Johanne 
0. 

Borghild 
L. 

Eldbj. J. 

Borghild 
J. 

Johan W. 

Uno V. 

Finn S. 
P. 

I 
I 

Age Sea 

b. 
1908 f. 

b. 
1917 f. 

b. 
1909 f .  

b. 
1904 f .  

~ 

b. 
1908 m 

b. i 
1919 m 

b. 

Work 

Workers 
laughter 

Road- 
Watchers 
Saughter 

Dental 
Nurse 

Workers 
Wife 

Fisher- 
man 

Brick- 
Iayers 

Son 

Painters 
Son 

Diagnosis 

3ynovitis of Knee 
non Tuberculosis 
Development of 

Effusion. fr. 6/6. 
0 v a r i a n 

dysfunction. 

Tubercnlous 
Knee 

Synovitis 

Tuberculous 
Knee 

Tuberculous 
Knee 

Synovitis 

Tuberculoiis 
Knee (Left) 
Epididymitis 

Tuberculous 
Knee (R) 

Tuberculous 
Knee (R) 

Treatment 

Arthrotomia 
Resection of 

Synovia 21/5.31 
Plaster c. 6,631 

Plaster case. 

Explor. 
Srthrotom y 
Arthrodesis 
8/4.31. 

22/5.31. 
Resection 

of Knee (R) 

Aspiration 
Explor. 

Arthrotomy 
Resection of 

Knee Joint (Left) 
ind Capit. Fibulat 

Traction 
Plaster case 

Synoviectomy. 
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- .~ 

Tempe- 
rature 

rect urn 

- 

norm. 

norm. 

norm 

norm. 

norm 

norm 

norm 

Skin Temperature 

before Treatment 

~~ ~ 

Above Before Lac. Med. 
R. Knee 31.6 31.3 33.1 
L. ,, 30.1 30.5 31.0 

Diff. 1.5 0.8 2.1 
_- __ ~ 

L. Knee 34.1 34.2 35.5 35.5 
It. ,, 32.2 32.8 32.3 33.9 

Diff. 1.9 1.4 3.2 1.6 
Diff. 0.7 2.4 1.4 

R. Knee 32.0 31.2 32.6 32.5 

~~ -~ 

L. ,, 32.6 32.0 31.9 32.4 

Dif f. 0.6 0.8 0.7 0.1 

R. K. 31.6 33.6 31.4 
I,. K. 31.7 31.4 31.5 

~ .__ I 
Diff. 0.1 2.2 2.9 1 

R. K. 34.2 32.2 32.6 33.7 
I,. K. 34.5 34.0 36.2 35.9 

Diff. 0.3 1.8 3.6 2.2 
It. K. 29.6 29.2 27.0 30.8 
L. K. 33.0 34.0 35.5 34.8 

Diff. 3.4 4.8 8.5 4.C 

R. K. 33.5 34.5 34.2 34.5 
L. K. 34.3 31.9 33.0 33.0 

Diff. 0.8 2.6 1.2 1.5 
Diff. 1.4 0.8 1.1 0.6 

~ ~ ~ 

.- ~ - 

- ~ _ _  

It. K. 35.3 34.3 35.9 34.8 
1,. K. 34.9 31.8 31.4 34.0 

niff .  0.4 2.5 4.5 0.8 
Diff. 2.2 4.5 3.2 3.1 
1 Vol IX,  1 

-~ ~ 

Skin Temperature 

after operative Treatment 

Obs, All Temperatures in degrees 
of Celsius. 

6/6 When the Pat. was allowed 
to go, the Knee swelled. 
Diff. 
Diff. 
Diff. 

niff. 

21/4.31 : 
Diff. 

3.4 4.3 5.0 
0.1 1.0 1.9 
0.3 0.3 0.4 

Above Lat. Med. 
0.5 0.7 1.8 

Above Before Lar. Med. 

4.1 1.3 3.9 4.8 

I h r i n g  Narcose : 
Plantti-temp. increased from 27.5 
to 33.0. 

7 
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Work Pat. Name 

2 
Y 

k 

~~ 

Dingnosir Treatment Age 

b. 
1906 

b. 
1913 

Sei 

m, 

m 

36 

37 

I Tuberculosis of 

Arne P. 

Gunnar S 

Malleolar 1 Region (L) Student 

Spinal caries 
Renal tub. 

Knee Joint 
Disease 
Sanat. 

Farmers 
Son 

Resection 
of Malleolar 
Region. (Q) 

Plaster case 
Resection 

of R. Knee J. 
12/12. 1929 
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rature 
rectum 1 

I 17/11 30 

norm., ~ 

norm. 

_____ 

Skin Temperature before Trea:ment 

The Pat. on Foot. 
The Pat. in Bed. 

(24 hours before Measurement.) 

.- -~ 

Skin Temperature 

after operative Treatment 

Obs. All Temperatures in degrees 
of Celsius 

After Treatment : 

L. 30.4 30.5 
R. 30.9 31.4 

Planta Pedis Before Lat. Med. 
30.6 32.6 
29.7 32.2 

Diff. 0.5 0.9 
Diff. 0.9 1.2 

R. Knee 30.4 
L. ,, 31.7 

Diff. 1.3 
Diff. 1.0 

0.9 0.4 
0.0 0.2 

32.1 31.0 
30.4 32.8 

1.7 1.8 
0.8 0.6 

~ -~~ -- 


