
RESECTION OF THE KNEE-JOINT IN TUBERCULOSIS 
RE-EXAMINATION OF 369 CASES 

BU 

H A R A L D  BRODIN 

Streptomycin, para-aminosalicylic acid and TB I (Conteben) have 
proved to  be very useful in the treatment of the. This applies also to 
tbc of bones and joints, because the administration of these prepara- 
tions has a farourable effect on fistulae and probably also on abscesses. 
It was therefore thought of interest to study the results obtained be- 
fore the advent of chemotherapy and antibiotics. The investigation was 
carried out  on tbc of the knee and limited essentially to resected joints, 
because in these cases treatment was fairly uniform and the diagnoses 
generally verified. Only 2 cases included in the present series have 
received chemotherapy : they are  still undergoing treatment. 

This series is one of the largest hitherto published on surgical 
treatment of thc of the knee-joint. I t  was possible to  draw statistical 
conclusions, especially as regards operative complications. Particular 
attention has been given to those factors capable of influencing the 
course of healing. 

Definitions. 

All ages given are to  be understood as indicating the age at  the 
time of operation. 

Verified diagnosis is to be understood as tbc confirmed by histologi- 
cal examination of the operation specimen or  by culture on synovia. 
The diagnosis was said to be certain when both clinical and roent- 
genological findings suggested tbc. Probable diagnosis is to he under- 
stood as clinically or roentgenologically suspected tbc. In all of the 
patients operated on, changes reported as tuberculous were observed. 
~ ~ ~~ ~ ~ 

This work is carried ou t  with financial support  from Svenska Xationalfijir- 
cningcn mot Tuherkulos. 



Ankylosis w a s  said to be present :IS soon :IS distinct bridging tra- 
lmxilae were obervetl. 

M E T H 0 D 

The investigation was carried out on the basis of questionnaires. 
As many of the patients were living up to and  over 1,000 kilometres 
away, personal interviews or re-examinations would have taken up 
too much time. It would seem, however, as if the information collected 
in this manner served the purpose of the investigatioa satisfactorily. 
Those patients in whom ankylosis was observed before, or on some 
occasion after they had left hospital were requested only to fill up 
the questionnaire, while the remainder were requested, in addition to 
this, to present themselves a t  the nearest hospital for roentgen exa- 
mination of their knees. The roentgen films were then forwarded to  
the author. 

Pre-operative roentgenographic classification was based essentially 
on the principles used by Morfens. Those cases in which foci were seen 
in the bone of the periphery of slightly involved or uninvolved articular 
surfaces were said to show “marginal destruction”, those exhibiting 
slight erosion of the articular surfaces were classed under the heading 
“surface destruction” while those joints with deeper lesions were 
grouped as “deep destruction”. The group “marginal destruction” was 
not subdivided. 

Only sparse information was available regarding those patients 
who had died since discharge from hospital. Relatives, members of the 
hospital staffs and dispensaries and registration offices were often 
able to supply such information as date of death, direct cause of death, 
impairment of working capacity, stiffness of the knee and ability 
to walk. 

Maximum sedimentation rate ( S R )  was said to be 10 m m  for males 
and 22 mm for females. These figures are perhaps slightly higher than 
those generally given. Only SR measured within one month before 
operation were taken into account. 

Judging by a perusal of the literature the observations published 
by Blauel 1904, Mortens 1948, Sorrel & Sorrel-Dejerine 1937 (hence- 
forth abbreviated to Sorrel), and Tourney 1939, provide useful com- 
parative figures that will be given in  the following report. Morfens’ 
thesis also contains a n  excellent review of the literature on tbc of the 
knee joint. 



M E T I I O D S  I . : A I P L O I ' E D  A'1' T H E  C O A S T  S A N A T O R I U M  O F  
A 1 ' I S l . V I K 1 . : N  I N  I H E  ' I ' N E A T A I E N T  O F  T U B E R C U L O S I S  

O F  T H E  K N E E  J O I N T  

A s  a rule the knee was resectcd in all certain cases, except in 
children, who were seldom operated on, and then only if it was thought 
that resection could be performed without damaging the epiphyseal 
line. Malposition was looked upon a s  a factor strengthening the indica- 
tion for surgical interference. In adults synovitis clinically suggestive 
of the process being in thc healing stage was said to contra-indicate 
resection. A poor general condition and/or an abundance of fistulae 
were also looked upon as contra-indications. Some patients refused 
resection. 

Advanced age alone was not regarded as  a factor contra-indicating 
surgery. Thus after 1931 only 9 of the 42 patients over 50 years of age 
were treated conservatively. Primary amputation was performed in 4 
instances and resection in 29. (Blauel reported 1 case over 50 years of 
age, Sorrel 3, and Mortens none). 

Progression or  regression of the lesion in the knee had no definite 
influence on the indication for surgical intervention. Soinetiines pro- 
gression was even given as the reason for operation. In about half of 
the cases conservative treatment had preceded surgery. (Blauel:  tbc of 
the knee joint, even progressive, indicates surgery. Sorrel: The affec- 
tion must be well in  the repair stage before operation. Mortens: Es- 
sentially the same principles as  Sorrel's. Tourney: Resection should be 
performed as soon as  the diagnosis has been confirmed.) 

Curettage, cauterg, and puncture were measures often employed in 
an attempt to  promote healing of fistulae and abscesses before opera- 
tion. But neither fistulae nor abscesses were regarded as definitely 
contra-indicating surgery. 

The age of the affection and SR values were apparently regarded 
as factors arguing neither for  nor against surgical interference. 

Resection was carried out on 2 patients 62 and 56 years nld, who 
originally refused amputation. The former died after latei .Lnputa- 
tion and the latter was released symptom-free 5 months after operation. 

O P E R A T I V E  M E T H O D  

The operative method was uniform in 365 cases. Esillarch's bandage 
was applied around the thigh. The main incision was drawn along a 
curve proximal to the patella. The quadriceps was divided by diather- 
my and the bursa suprapatellaris was exposed before the joint was 



Fig .  I. F i g .  2. 
One month before operation. 

opened. I t  was often necessary to chisel off the femoral insertion of 
the collateral ligaments to permit a good approach to the dorsal parts 
of the joint. Total synovectomy was performed and any abscesses were 
either curctted and cauterized with phenol + alcohol or, where pos- 
sible, extirpated. The articular cartilage and a layer, a few millimetres 
thick, of the bone lamellae were then sawn off every articular surface 
of the joint and any persistent foci curetted. The ends of the bones 
were placed into position and fixed by means of thick catgut drawn 
through the occasionally chipped epicondyles, femur and tibia. The 
knee was then preferably fixed in a 5" flexion and 0-5" valgus position 
after one or more drains had been inserted in the operation wound. 
During the last ten years drainage was not employed, and apparently 
no disadvantage resulted from this. On the other hand, the records 
show that the insertion of drains was previously often followed by 
fistulation. The entire limb from the toes to the groin was fixed in 
plaster cut open in the front. 

About 10 days after the operation the plaster was removed and the 
skin sutures withdrawn. The leg was then placed in a closed plaster 
cast from the ankle to the groin. The patient was instructed to support 
himself on the leg in order to obtain the 'best possible contact between 
the resected surfaces. As  soon as the plaster cast was too large it was 
replaced by a new one, and after the swelling had subsided a leather 



F i g .  3. F i g .  4 .  

Five Months a f te r  operation. Latero-dorszl bridging osseous trabeculac. 
Init ial  f inding of curetted focus in  the medial  femoral condyle. 

Fig. 5 .  F i g .  6 .  

Eighteen months a f te r  operation. All  the resected surfaces a re  united hg osseous 
trabeculac. Thc focus in the medial femoral condyle is practically filled. 
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bandage was substituted for the plaster until ankylosis was roentgeno- 
graphically confirmed. 

(Blauel, Mortens, Sorrel: All einployed essentially the same method 
although a thicker layer of hone lamella was probably removed from 
the articular surfaces. Tourney: Resection was minimal and the cap- 
sule and other soft tissue were not removed.) 

P O S T - O P E R A T I V E  B E D  R E S T  

In uncomplicated cases the patients were confined to bed for 1-11 
weeks (average 4.5 weeks), (Blauel reports 15 days, Mortens 6 weeks, 
Tourney 8 weeks and Sorrel 3 months. These figures seem to he dog- 
matic). In complicated cases bed rest of a varying period up to 96 
weeks (average 8.7 weeks) was noted. 

TABLE I 
Postoperative bed rest (only survivals).  

Bed 
rest 
in 

weeks 

< 16 years 1 16-49 years I > 50 years I 
~ n c o n i p ~ i c a -  Coniplica- Uncornplica- Complica- Uncomplica- 1 Cornplica- ' Total 
ted course 1 ted course 1 ted course 1 ted course 1 led course led course 1 

1 - 2  2 - - 1 1  1 3  1 - - -  1 10 
3 - 4  2 3 - 2 53 31 26 14 2 3 4 1 141 
5 - 6  8 2 2 2 26 20 21 25 4 3 2 2 117 
7- 8 - 1 - -  7 6 13 10 - 1 3 -  41 
9-10 - - - 3 4 1 4  4 - - - -  16 

11-12 - - 1 - -  1 1  2 - - - -  5 
> 1 2  2 - - - - -  13 5 - -  2 3 25 

Total 14 6 3 8 91 60 81 61 6 7 11 7 355 

Small fistulae and hematomatic openings did not prolong bed rest. 
Of'the 25 patients who were confined to bed more than 12 weeks post- 
operatively, 4 were treated simultaneously for other tuberculous foci 
of the skeleton and 22 developed serious complications. 

Arthroplasty. 

Combined arthroplasty and resection was tried in four instances, 
all before 1936. In 1 case ankylosis was not established 17 years post- 
operatively and in 2 fusion was established after 2 years. In the fourth 
case ankylosis could not be dated. The results were therefore not en- 
couraging. 



A iiestliesin. 

Ether hy the olwn method was :ipl)lied i n  22!) C;ISCS, spinal anesthe- 
sin in 127 and ~oni l~ ine t l  anesthesia, m:iinly sl)inal + ether, in 10. As 
to the remaining cases, information :illout the tylw of :inesthesia is 
unav:iilable. Ether anesthesia was regarded as less suitable, because 
niovement of the patient when awakening might disturb the apposition 
of the resected parts. Furtherinore, the use of ether in connexion with 
diathermy involves the, risk of explosion of the gases. During the last 
10 years practically only spinal analgesia has been employed. 

The Series. 

From the beginning of 1928 until the beginning af 1949 altogether 
370 cases of tbc of the knee joint were treated surgically a t  the coast 
sanatorium of Apelviken: 1 with curettage of the patellar focus (see 
appendix) and 369 with resection (Blauel 400, l'oumey 223 in 222  
patients, Sorrel 120, Mortens 4 2 ) .  Primary amputation of the thigh 
was performed on 26 occasions. Solely conservative treatment includ- 
ing excision of juxta-articular foci was given in altogether 197 cases. 
411 of these patients were treated after 1931. The reason why older 
cases were not included was that they could not all be traced with 
certainty. During this time 284 knee joints were resected. In altogether 
593 cases of tbc of the knee joint, 347 (58.5 per cent) were seen in 
males. 

In  1 1  patients the affection was bilateral: in 4 of them only one 
of the knee joints was resected and in 1 one thigh was amputated. 

The number of affected knee joints was 604, of which 267 (44.2 
per cent) were right-sided, and 337 (55.8 per cent) left-sided (Morfens 
55.3 per cent left-sided). This difference was due practically entirely 
to the right and left distribution of arthritis among the men. Only 
among the males was the difference statistically significant: right 
144 (40.6 per cent) left 21 1 (59.4 per cent). Judging by the statistical 
reports available in the literature, tuberculous genetis seems to show a 
predilection for males ( M o r f e n s ) .  A possible explanation of this fact is 
that  the heavier work, generally carried out by males, can perhaps 
favour the manifestation of arthritis. Among right-handed individuals 
the left leg is generally called upon to stand more strain than the right 
(Ingelmark 1943) and therefore the left knee is probably subjected to 
greater stresses. 

Of the resected cases, 214 were males and 155 females. The average 
age was 29.5 years (Mortens 24.9 years). 
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Ainong th r  1):iticnts o1wr:itctl on, 10 wcrc forcigncrs, 3 wonlei1 antl 
7 children. 'I'lit rcni:iining patients werc from different parts of Swc- 
den, mainly from the north and from the middle of the country. 

All the 348 Ii:itients released from hospital without having h e n  
subjected to amputation were requested to  fill up and return the 
questionnaire. In this manner information was obtained in respect of 
329, 55 of whoin had in the meantime died. Of the other 19 or 5.5 
per cent (Blnuel 3 . i  per cent, Mortens 0 per cent, Tourney 8.1 per cent) 
9 were foreigners. 

The diagnosis was verified in 283 (77.5 per cent) cases (Mortens 
78.6 per cent, Tourney 65.5 per cent) ,  of which 265 were confirmed 
by histological examination, 17 by guinea-pig inoculation, 1 by culture, 
and 1 by demonstration of tubercle bacilli in direct preparations. Biop- 
sy specimens were removed pre-operatively in 39 cases. The diagnosis 
was regarded as  certain in a further 82 (22.2 per cent) cases (Tourney 
14.3 per cent) of which 34 showed fistulae before or after operation 
and 36 had manifest tuberculous foci elsewhere in the organism. In  3 
instances the diagnosis was regarded as probable. 

In 5 patients arthritis had healed before operation, which was per- 
formed solely to  correct the malposed joint. 

Of the 295 cases where information was available, 1 had been fol- 
lowed up  post-operatively for 1 year, 29 for 1-4 years, and 53 for 5-9 
years and 212 for 10-22 years (Blauel 1-27 years, Mortens, 11-25 years, 
Tourney 1-17 years). During the forties the number of knee joint re- 
sections decreased considerably owing to the markedly decreased in- 
cidence of tbc of the knee joint. 

The age-distribution of the 369 resected cases was (deaths during 
hospitalization are given in brackets) : 93 aged 10-20 years, 136 ( 6 )  
aged 21-30 years, 70 ( 3 )  aged 31-40 years, 37 ( 3 )  aged 41-49 years and 
26 ( 1 )  aged 50-60 years and 7 (1)  61-70 years (Blauel 24 under 6 and 
187 under 16 years. Mortens 42 aged 5-41 years, Tourney 222 aged 
5-over 30 years). 

Amongst the 369 resected cases the lungs of 199 (54  per cent) were 
examined roentgenologically before operation. Pulmonary tbc was ob- 
served in 50 cases (13.6 per cent, Blauel 7.3 per cent severe pulmonary 
tbc, Mortens and Tourney 9.5 per cent). 

For purposes of comparison the records of 197 cases, treated conservatively, 
were examined. There were 93 children, 55 boys and 38 girls. The remainder 
consisted of 95 adults between 16 and 49 years of age ( 5 7  men and 38 women) 
and 9 (4  men and 5 women) over 50 years old. Thirty-two (16.2 per cent) died 
in hospital during treatment: 11 per cent of the children, 19 per cent of the adults 
under 50 years of age and 44 per cent of the adults over 50 years. The cause of 



tlreth w a s  either mcniiigitis o r  miliary thc i n  15 c a w s ,  pulmonary tt)c i n  5 ,  
skeletal thc in 3, thc elsewhere in  the hody in 5 (plcriritis, peritonitis, pericartlitis 
and renal thc) and  cartlial weakness in 3 antl lung emholism in 1 .  The diagnosis 
was verified in 72 (36.6 Iwr cent )  cascs: by hiopsy in 32, guinea-pig inoculation 
in 38 antl growth on suhstrate in 2. The average time of hospital  treatment for 
the adul t s  was 1.2 gears for the  men and  1.13 years for the women, for  hoys it 
was 2.48 years antl for  girls 2.42 gears. These eases were not followed u p  after 
they had  left hospital. 

The  26 pr imary  amputaiions of the thigh were performed on 2 hoys and  3 girls, 
13 men and 4 women under 50 years of age and  1 man and  3 women over 64. The 
diagnosis was  verified i n  1 1  cases and  regarded a s  certain in the  remaining 15, 
in 13 o f  which fistulae were seen pre-operatively. Operative complications were re- 
corded in 13 cases: f istulae in 7 ,  ruptured suture:; in 2, hemorrhage in 1, secondary 
infection in 2, pleurit is  (6 weeks post-op.) in 1. Of the  patients suhjected to amputa-  
tion 9 (34.6 per cent) died: 4 with in  14 days and  4 more ( f rom pulm. thc) wi th in  
4 months.  A 65-year-old woman died of cardiac incompensation 11 months  a f te r  
amputation. Of t he  surviving 1 7 ,  healing was  recorded in 13 cases. Three of the 
patients had  persistent f istulae when they left  hospital  and  in 1 t h e  s tump  was  
somewhat swelled. The average hospitalization was  1.9 years. 

Amputation af ter  resection was performed on 6 men and 4 women 
( 2 . 7  per cent, Blauel gives 5.7 per cent, Mortens 7.1 per cent, Sorrel 
2.5 per cent) .  Five of these 10 were 16-49 years old, the other 5 being 
over 50. The indications for amputation were vital in 4 patients, 3 of 
whom were over 50 years old. All had fistulae before resection. Pri- 
mary amputation was considered in the treatment of 4 patients, 2 of 
whom died later, and amputation was recommended in 1 case. Three 
of these 10 patients died: 1 from meningitis, 1 from sepsis, starting 
from a fistula, and 1 from cardiac insufficiency and cachexia. The 
ages a t  death were 22, 51 and 62 years respectively. 

The interval between resection and amputation was less than 3 
months in 4 cases, 3-6 months in 4 cases, 10 months in 1 case, and 
13 months in 1 case. 

O P E R A T I V E  F I N D I N G S  

Apart from the abscesses (see below) none of the groups of find. 
ings given in table I1 seem to be predisposing factors for complications. 
Operatiue complications (Table 111). 

Although the fistulae usually healed within a few months they 
were nevertheless classed as serious complications except in one in- 
stance in  which the patient had a fistula that  healed quickly after the 
operation. Pleuritis was recorded 2-4 weeks after operation. The  pa- 
tient with advancing pulmonary tbc and operated on under lumbar 
anesthesia died 6 months later a t  another sanatorium. The paresis of 
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the fihulnris sern i n  2 inst:inces practically dis:tpl~e:ircd 1 *h ycnrs after 
operation. \Vhcn questioned 12 years and 18 months after operation 
both patients disc1:iiined trouhlc from the paretic, symptoins. Of the 
5 fractures 3 occurred 0 1 1  flcxion of the kiice a t  operation and  2 i n  
connection lvith atteinpted mobilisation after arthroplnsty. All  the 
fractures healed. Post operativc eczema soon disappeared and was 
prohahly a reaction of the skin to  iodine. 

Complications occurred in 183 (49.6 per cent) cases. Post operative 
fistulae were recorded in 123 (33.3 per cent, Illorfens 28.6 per cent, 
Sorrel 8.7 per cent, Touiney 35.7 per cent) and healed before relcase 
of the patients from hospital except in 10 or  2.7 per cent (Blauel 7.3 
per cent, Toruney 1O.i per cent after 1 year). Complications occurred 
in 47.4 per cent of the men and in 31.8 per cent of these cases the 
complication consisted of fistulae, the corresponding figures for the 
women being 52.3 per cent and 35.5 per cent. 

I t  would have been interesting to know whether the tuberculous 
affection was in the active, quiescent or regressive stage a t  the time 
of operation, but as most of the patients were operated on early-two 
thirds within 4 months after admission-(table V) and as  the hospital 
records in the other cases were not informative in this respect, this 
was not possible. The SR recordings in 170 males and 133 women 
(table VII) were to a certain extent useful in this respect. 

Factors possibly increasing the frequency of complications were : 
extensive roentgenological changes, advanced age, short pre-operative 
illness, short duration of treatment, fistulae and abscesses, tuberculous 
foci elsewhere in  the body and increased SR. 

Pre-operative roentgenography. 

Marginal destruction was seen in 135, superficial destruction in 93, 
deep destruction in 137, no destruction except for decalcification in 4. 
The frequency of the complications was roughly equal in  all 4 groups, 
that of superficial destruction possibly being slightly higher. The dif- 
ference found on comparison with the other groups was less than 
twice the mean error. 

Age seemed to be of subordinate importance in the development 
of complications. Of 33 patients over 50 years, subjected to resection, 
20 (60.1 per cent) developed complications. The  difference between 
this frequency and that in the remainder of the series (48.5 per cent) 
was only 1.3 times the mean error. 



Ilei ice ,  w l l i i n g  intlicutes that putients over 50 years of rive ure less 
siiilable for resection (cf. Bluuel and Sorre l ) .  

'Tlie duration of illncss before operation is cotnpared with the post- 
ol)er:itive complications in table IV. (Tourney 6.5 years). The dis- 
persion among the complicated cases is about 4.8 years and for the 
rcrnainder 6.3 years. The difference between the medians, 4.35 and 
5.29 years respectively, is 0.94 year and the niean error is 0.58 year, 
so that the difference is" 1.7 times the mean error. Complications were 

TABLE 1V 
Aoerage duration of disease in years bcfore operation. 

Uiironiplicated Comclicatetl With postop. 
course course, total fistula 

~ 31 1 F ~ M I F ~ M 1 I ' ~  
Age at op. ~ ~ _ _ _ _ _ _ ~  - Average 

4.5 5.4 3.8 5.5 4.1 5.6 4.69 
(93)  (61)  (87) (65) (55)  (41) (306) 16-49 ,, 

5.2 5.4 3.7 5.1 3.7 5.0 4.82 
(113)  (74)  (102) (81)  (67)  (55)  (370) Average 

The bracketed figures given under every average indicate the number of patients 
in the group. One case with a postoperative fistula is not included because it was 
observed prc-operatively and healed quickly after the operation. The case with 

patellar lesions is included in the table. 

recorded in 61 (58.7 per cent) of the 104 patients who had been ill 
for less than 2 years pre-operatively. Of the remaining 265 cases com- 
plications were seen in 122 (46 per cent). The difference is about 2.2 
times the mean error. The frequency of fistulation was 0.5 times the 
mean error larger among those who had had the disease for less than 
2 years. 

Hence, the risk of complication was possibly slightly larger among 
those with a pre-operative illness of less than 2 years. than among the 
remainder. 

The frequency of complications in relation to the duration of treat- 
ment before operation is given in table V. The complicated cases were 
treated on an average for  4.9 t 0.5 months and the remainder for 



4.3 % 0.4 months ~)rc-o])cr:itively. Hence, no significant diffcrenrc. Thc 
frequency of complications in the 189 patients operated on within two 
months after admission was 51.3 per cent; the corresponding figure 
for the 180 operated on after a longer hospitalization was 47.8 per cent. 

TABLE V 
Prc-operatior care and posf-operative coursc. 

16-49 years > 50 years 

Uncomplica- Coin plicaterl 
tect course I course 

hf I F I M I F 
- ~- 

- 

Total 

0 - 2  8 1 2 3 50 27 46 31 2 4 9 6 189 
3 - 4  1 1 - - 13 14 9 12 1 3 1 1 56 
5 - 6  1 1 - 2 1 2  9 9 3 2 -  1 1 41 
7 - 8  2 1 - - 2 5 4 5 - - - -  19 
9-10 - 2 - -  1 -  7 2 - - - -  12 

11-12 1 - 1 3  4 -  2 5 - - - -  16 
> 1 2  1 - - - 10 6 1 0  7 1 -  1 -  36 

Total 14 6 3 8 92 61 87 65 6 7 12 8 369 

In th.e present series the duration of hospital treatment before 
operation had no demonstrable influence on the frequency of  corn- 
plica t ions. 

Fistulae open at  operation, were seen in 27 (7.3 per cent) patients 
(Mortens 12 per cent, Tourney 6.8 per cent). Post-operative complica- 
tions in the form of infections or persistent suppuration were noted 
in 19 (70.4 per cent) of them. 

The difference in the frequency of complications between those 
wi th  and those without fis.tulae is not statistically significant (twice 
the mean error).  

The frequency of complications in the 96 patients with abscesses 
seen at operation is given in table VI. Patients with abscesses in the 
fossa intercondyloidea (2 cases) are not included. The table comprises 
only cases in which the abscesses were completely or partially extra- 
articular but in communication with the joint. Only a few of them 
were diagnosed before operation. 
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TABLE VI 
dbsccpsses observed nt  opc’rution. Coniplictctions nnd setlirnc,ntcction rcilc. 

Males 
< I 6  - - - - - - - I - - -  1 
16-49 12 3 2 5 5 2 - 4 8 -  2 1 1  
> 5 0  5 1 1 - 2 - - - - - -  1 

Females 
< I 6  2 - - - - - - - 1 - -  1 
16-49 10 - - 1 4 - - -  3 3 2 - -  
> 5 0  3 - - - - - - - - - - - 

Total 32 , 4 3 6 11 2 - 8 12 2 2 14 

Among these cases th,e risk of complicafions in general and the 
risk of post-operative fistulation were established with a wide margin 
of accuracy. The risk of complications. was significantly greater among 
patients with increased SR.  

The frequency of complications related to tuberculous foci other 
than in the knee is given in tables VII and VIII. Of the 135 (36.6 per 
cent) patients (Mort,ens 14.3 per cent, Tourney 20.7 per cent) that had 
multiple tbc, 83 (61.5 per cent) had complications. Of the remaining 
234 in whom only tbc of the knee was seen, 100 (42.7 per cent) deve- 
loped complications. Serious complications in the form of fistulae were 
observed in 60 (44.4 per cent) with multiple tuberculous foci and in 
62 (26.5 per cent) of the remainder; 

The risk of  complications in such cases is significently increased. 

In patients with multiple tbc the risk of complications in general 
and the risk of fistulation post-operatively was not significantly higher 
when SR was increased than when it was normal, the difference being 
only somewhat more than twice the mean error. 

The frequency of complications in those 50 cases with co-existent 
pulmonary tbc was not definitely greater than in those 85 with mul- 
tiple tuberculous foci but not in the lung. The difference was 1.9 times 
the mean error. Of the 21 patients with pulmonary tbc and increased 
SR 18 developed complic’ations, and of the 14 with normal SR com- 
plications occurred in 8.  



0rg:In 

1,11ng\ 
l<idnc> s + %ex organ.: 
Glands 
Tendon sheaths 
E:) e\ 
Pleura 
Peritoneum 
Skin 
Vertehral rol t in in  

Ankle 
Sacro-iliac jo in t  
Elhow 
Hand 
\Vrist 
Rihs 
Tarsu5 
Contralateral knec 
H i p  
Troc han 1 er 
S h o d  dei 
Lower arm 
Femoral diaphysis 

25 
8 
8 
2 
1 
3 

3 
15 
3 
5 
4 
2 
3 
5 
4 
3 
3 
2 
2 

1 

- 

- 

18 25 
5 8 
7 6 
1 1 
1 3 
3 4 

1 
3 2 

17 
4 
2 
3 
4 
3 
1 
2 
1 
1 
1 

- 

23  

~ 

1 
- 

16 50 
3 16 
4 14 

3 
4 

4 7 
1 1 

5 
32 

7 
7 
7 
6 
6 
6 
6 
4 
4 
3 
2 
1 
1 

- 

- 

- 

13 

102 53 9 0 41 192 

The influence of the localization of other tuberculous foci in the 
body on the risk of complications in patients with multiple tuber- 
culosis was not analysed. 

The importance of the pre-operative SR readings was discussed in 
connection with the description of the abscesses found a t  operation 
and together with multiple thc. Of the 303 patients whose records were 
informative in this respect the SR was increased in 153 and normal in 
150 (table XII) .  Among the former, complications occurred in 94 (61.4 
per cent) and in 55 (36.7 per cent) of the latter. The difference is 
statistically significant. If the nuinber of patients with pre-operatively 
observed factors (fistulae and multiple tbc) favouring complication 
be subtracted from these 303, the corresponding figures would he 76 
with increased SR and 102 with normal SR, with complications in 42 
(55.3 per cent) and 32 (31.4 per cent) respectively. This difference foo 
is statistically significant. 



The following factors 1)Inyed no manifest part in the occurrence ot' 
complications: consitler:ible roentgenological changes, advanced age 
(over 50 years) and shortness of pre-operative treatment. Probably the 
development of complications was favoured hy fistulae present before 
operation and when the duration of the disease was less than 2 years, 
before operation. Factors definitely favouring the occurrence of com- 
plications were: abscesses found at  operation, multiple tbc (probably 
pulmonary tbc in particular) and increased SR before operation. In 
patients with abscesses, and probably also in those with multiple tbc, 
any co-existent increase in the SR favoured complications. 

M 0 R T  A L I'r Y 

Fourteen patients (3.8 per cent) died during the period a t  hospital 
when resection was performed (Blauel 1.7 per cent, Mortens 4.8, 
Sorrel 1 . 7  per cent). Eight (3.7 per cent) were men and 6 (3.9 per 
cent) were women. Only 2 (0.5 per cent) possibly 3 (0.8 per cent) 
died as a direct result of the operation: 

1. A 43-year old woman with a history of 22 months was operated 
on unde; spinal anesthesia. Shock developed 18 hours post-operatively 
and the woman died 6 hours later. Autopsy showed chronic myocarditis 
and pleural empyema. 

2. A 49-year-old man with a history of 1 year was operated on 
under spinal anesthesia. Post-operative shock occurred and, for 2 
weeks, was followed by signs of cardiac incompensation. He died with 
hemoptysis 9 weeks post-operatively without having left his bed since 
the operation. Autopsy showed pulmonary tbc to be responsible for the 
hemoptysis. The heart was hypertrophic. 

3. A 35-year-old woman with tbc manifest only in the knee a t  the 
time of operation. The post-operative course was uneventful and she 
left her bed a t  least 52 days after operation. Death from tbc meningitis 
occurred 3 months post-operatively. I t  is uncertain whether the opera- 
tion can be held responsible for the development of meningitis in 
this case. 

The remaining 11 deaths occurred more than 3 months post- 
operatively (tables I1 and 111). The 2 patients over 50 are  included 
together with those whose one leg was amputated secondarily. The 
remaining 9 patients were 21-49 years of age. The direct causes of 
death were: meningitis tbc 3, pulmonary tbc 3, tuberculous endome- 
tritis with fistulae 1, cardiac insufficiency 1, sepsis from bedsore after 
pneumonia 1. The post-operative hospitalization of these 11 patients 
varied from 4 to 23 months (average 7 months). 



Of thc 14  patients who dictl fistulation was seen pre-opcratively 
in 1 and post-operatively in 9. All 14 had manifest tuberculous foci 
i l l  other parts of the hody. In 13 of thein the foci were seen pre- 
operatively. Pre-operatively the SR increased in 8 ,  was not known in 4, 
and was normal in 2, 1 of whom-a ~voman--liad a horder SR value of 
22 111111. per hour. Pre-operative care varied from 0 to 16 montlis, the 
average being 4.3 months (cf. table V ) .  The duration of illiiess before 
operation wr ied  from 2 to 1 1  i months, average 22 months (table IV) .  
Age at  death varied between 21 and 62 years (average 36.1 years). 

TABLE IX 
Mortality after discharge from hospital. 

1 Iiiiown tbr at time of operation I 
(elsewhere in organism) Only tbc of 

______- the knee at Cause of death 

Pulm. tbc . . . . . . . . .  4 5 - -  1 1  4 -  
Renal tbc . . . . . . . . .  1 1 2 2 2 - - - 
Meningitis + miliary thc 1 2 - 1 1 - - -  

I 

Total 

- 
15 

8 
5 

I - - -  1 Skeletal tbc 
Salpingitis tbc - I - - -  l - -  2 

I - - -  1 Peritonitiq thc - - _ _  
Tbc (sites not stated) I - - -  1 -  1 -  3 
Not tbc I - - -  3 2 10 2 18 
Unknown - 1 - -  I - - -  2 
Survival in years 

<1 3 2 - -  2 - - -  7 
1-2 2 1 - -  1 -  2 -  6 
3-4 1 3 -  2 -  2 1 -  Y 
5-6 - _  2 -  5 1 1 -  9 

- - _ -  

7 -8 
> 9  

Unknown 

Total.  . 8 10 2 3 1 1  4 15 2 55 

One patient died of cerehral hemorrhage. As  he had definite renal thc when released 
from hospital he  has been included under this diagnosis. 

In 55 (16.7 per cent) of the 329 cases traced after release from 
hospital the patients had died (Blauel 15.8 per cent, illortens 11 per 
cent, Tourney about 6 per cent). The cause of the death and the post- 
operative survival in years will be apparent from table IX. Tbc was 
the direct cause of death in 35 (10.6 per cent) cases (Blauel about 
15 per cent, Morfens 5.5 per cent). Post-operative survival varied from 
5 months to 20 years (average 6.7 years). Of the 50 patients with mani- 

12' 



fest pulmonary tbc before operation inforination was awiluhle regard- 
ing 45, of whom 27 (57.4 per cent) died post-operutively, tbc heing the 
cause of death in 22 (47 per cent). Six of them died at  the hosllital. 
Information was available in respect of 82 of the 85 patients with 
multiple tbc without manifest pulmonary foci. Of these 25 (30.5 per 
cent) died post-operatively, 17  (20.7 per cent) from the. Three of thein 
died at  the hospital. The frequency of death from tbc within the period 
in question was significantly greater (more than three times the mean 
error) among those with multiple tbc including pulinonary foci than 
among those with multiple foci but not in the lungs. 

After leaving hospital, 30 (24 per cent) of the 125 patients with 
multiple tbc died from tbc, the corresponding figures for the remainixg 
204 being only 5 (2.5 per cent) .  The difference in the risk of death 
from tbc between these 2 groups was 6 times the mean error. 

Mortality after release from hospital was greater among those with 
multiple tbc, particularly when the lungs were involved, than among 
those with manifest foci in the knee only. 

I i 16 years 1 16-49 years 

N E W  T U B E R C U L O U S  L E S I O N S  A F T E R  R E L E A S E  
F R O M  H O S P I T A L  

Of the 329 traceable cases in which amputation was not performed 
new foci had developed in 52 (15.8 per cent). See table X. Of the 204 

TABLE X 
New ibc lesions af ter  release f rom hospital. 

> 50 gears 
- i Total 

~ I ~ F I  

Total no. of patients ................ 3 2 24 18 4 1 

There were 53 new foci in 52 patients, 43 of which were treated in hospital and 
20 died, 19 from tbc. 



pnticnts \\ho h:id ~n:inifcst thc loci only i n  the knees at  the timc of 
operation, 3 1  ( 15.2 per cent) developed new foci; this w a s  also the 
case i n  21 (16.8 per cent) of the remaining 125 1)atients. In the f‘ornier 
group there occurred 5 (16.1 per cent) deaths from thc and in the 
latter 11  (66.5 per cent) .  The risk of new tdwrcnlous manifestations 
\vas not significantly greater among those \vith niultiple thc before 
operation than among the remainder. On the other hand mortality 
from tbc was statistically greater among those with multiple foci than 
for the others in the eyent of new tuberculous manifestations. 

Recurrences indicating surgical interference were recorded in 2 
men, 26-29 years old (table XI) .  In one case a skeletal focus was 
curetted 3 years post-operatively. Since then--9 years-he has heen 
symptom-free. In  another, a small abscess was incised and healed 
1 1 months post-operatively. When last seen 4% years post-operatively 
the patient disclaimed symptoms. A third case, a 40-year-old nian, was 
roentgenographed 3 years after operation and an almond-sized focus 
was suspected in the line of resection. He wears no bandage and is 
symptom-free. The joint is ankylotic. 

In 9 patients, 5 nien and 4 women, the operated knee began to 
fistulate after release from hospital. In  6 cases the fistulae were open 
for 1-4 months and in 3 cases 3-4 years. In  one of the latter arthro- 
plasty was performed in connexion with the resection, and the joint 
is still loose. 

Complaints after release f r o m  hospitnl (Table XI) .  

Many said that they did not find the stiff leg troublesome, some 
were able to go. ski-ing, play tennis, drive a car etc., although women 
doing household work and nien occupied as lumberers in winter found 
the stiff joint a nuisance. 

Sixty-two (21.2 per cent) claimed symptoms. Of the 3 with open 
fistulae 2 died 1 1  and i years, respectively, after the operation. The 
third patient, a 59-year-old wonian, reported 4% years after the opera- 
tion that the fistulae had practically healed. 

Persistent pain was reported hy 3 patients. Pseudoarthrosis was 
seen in the roentgenogram of a 38-year-old woman with a history of 
one year and with thc of the knee only a t  the time of the operation. 
The joint is said to he steady. In the other 2 there was ankylosis and 
no skeletal tuherculous foci could he detected. The cause of the pain 
is ohscure. One of them is imbecile. In  addition to the case just men- 
tioned pseudoarthrosis formed in a 45-year-old nian with 41 years’ 
history, manifesting tbc in the knee only. He was operated on a little 
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inore than :I year ago. As the pseutlourthrosis was unknown when the 
1):itient left hospital, the case has not been iticludrtl in tuhle 111. This 
d s o  applies to a 16-year-old girl with tbc manifest in the knee only. 
The loose joint is the only trouble she now has, 6 years after operation. 
In a fourth case pseudoarthrosis was seen in combination with fistulae, 
1 year post-operatively, for which reason the leg was amputated. 

Of the 3 still undergoing treatment 1 is a 35-year-old woman with 
spondylitis involving several vertebrae and with renal tbc seen after 
operation. Post-operatibely she had fistulae which did not heal de- 
finitely until treated with streptomycin. The joint is not ankylotic. 
The other 2 patients, 55 and 68 years old respectively, were operated 
on 18 months ago. In the younger one, a woman, the margin of the 
wound became necrotic; later secondary infection and fistulation oc- 
curred but  responded favourably to streptomycin. The joint is now 
clinically but not roentgenologically ankylotic. The other patient, a 
man, had fistulae post-operatively but they healed spontaneously. The 
knee has  not yet become ankylotic but, when bandaged, is painless. 
The surfaces of the resected par t  are  separated by a diastasis of about 

centimetre. All 3 of the above patients have left hospital. 
Of the 52 classed as unknown in table XI. 32 have died. 

Patients' opinion of operation results were given by 272 (table XII). 

TABLE XI1 
Patients' (272)  opinion of the result of the resecfion ( f igures  are percentages).  

Eveelleiit 69.9 Good 29,4 Poor 0.7 No of case3 
Age at 01, 

1-M I F )\I/ F 1 M I  F I M I  F 

13 3 
16-49 ,, 77.2 62.2 22.1 36.7 0.7 1.0 136 98 

- 10 12 > 50 ,. 40.0 75.0 60.0 25.0 - 

Average 75.5 62.8 23.9 36.3 0.6 0.9 

< 16 years 84.6 33.3 15.4 66.7 - - 

The men were possibly somewhat more satisfied with the results than 
the women were. The difference is, however, not statistically signi- 
ficant. 

Post-operative us'e of bandage was reported by 160 men and 116 
women no longer undergoing treatment: 22 men and 16 women had 
worn a bandage less than ?i2 a year and likewise 22 men and 16 women 
had worn a bandage more than 2 years. The difference between the 
men and the women in the various age groups, with respect to  the 
average time they had worn a bandage, was a t  most 0.13 year. Ban- 
dages were worn on an  average 1.25 years. Such a long time would 



pro1)ably not hiivr Iiren nrcrssiiry if th r  1):itients 1i:itl 1)rrn rxaiiiiiird 
inore regularly a t  hos1)it:ils. After le:iving hospital they usually con- 
sulted private practitioners in their hoinr towns and discontinued use 
of the handage whrn t h r  joint had felt firm for a loiig timc. Thc cor- 
responding time for paticnts under 16 years was 1.33 years, for those 
hetween 16 and 49 it was 1.20 years and for those over 50 it was 1.39 
years. In  the last-mentioned group the longest timc was 3v2 years and 
the next, 2% years. In the group 16-49 years the maxiiiiuiii time was 
11% years and the next, 7 years. In the group under 16 years of age 
the corresponding figures were 3% and 2% years. 

TABLE XI11 
Number o f  months af ter  operation before paf ients  began to  work. 

Information available in respect o f  266 patients.  

I 1)uratioii of disease before opcration. in years 

Months 1 1 I ‘ z ?  

~ 2 1 3 1 4 

5 ___ ~~ 

M I F 31 I F 31 1 1’ Y I F 3f I F 

1 -  0 - 2  1 1  1 - - - _ _ - - - -  
3 - 4  2 4 1 4 - 1 - -  2 1 1 -  G 3  
5 - 6  11 2 1 4 1 2 - 1 1  1 1 -  4 4  
7 - 8  4 2 1 2  2 1 1  2 -  1 -  1 5 7  
9-10 10 2 - 5 1 2 1 3 3 1 -  1 6 1  
11-12 10 7 5 - - 1 2 -  2 - -  1 7 3  
13-14 1 1 2 - - - 1 -  1 1 -  1 -  1 
15-16 4 3 1 2 - - - - 1 - -  1 -  6 
17-18 4 - 1 -  1 1 - -  2 - -  1 2 1  
19-20 1 1  _ _ - - _ - _ _ _ - - _  
21-22 1 - - - - - 1 I - - . - -  2 
23-24 3 - 3 - - - - -  2 -  2 -  2 -  
> 2 4  7 1 5 1 2 2 1 1 1 2 1 -  4 4  
Never 3 2 2 1 - - I - - -  I - - -  

Total no. 
of pa- 
tients at 
work 59 24 21 18 7 10 7 R 1 5  7 5 G 37 32 

Working capacitg after resection (Table XIII) . 
Of the 266 patients who replied, 62 per cent had returned to work 

within 1 year after the operation and 84.2 per cent within 2 years. 
Finally 96.2 had been a t  work. The patients commenced work after 
a n  average period of 13.6 months post-operatively. 

Information as to  working capacity was given by 273 patients: of 
22 over 50 years old, 16 (73.7 per cent) could return to work, of 16 



under 16 ye:irs all could work antl o f  235 agcd 16-49 years 230 ( 9 i . 9  
per cent) were ahle to work, antl 1 I-including the previously men- 
tioned imbecile woman-were disabled. The average number of indi- 
viduals in the various groups able to uwrk was 96 per cent. 

Ten patients had certainly never been able to work. Of these 3 are 
still undergoing treatment, 2 are pensioners, but their knees are  healed 

and firm, 2 have tbc elsewhere, 1 is unemployed but still has mild 
pain and swelling of the knee 2 years post-operatively. One patient, 
who has  a healed tuberculous coxitis of the other side, is unable to 
work on account of weakness of the legs. The  knee is healed. The 10th 
case, the previously mentioned 59-year-old woman with fistulae 4% 
years after operation, cannot work on account of the fistulae. 

Of those who returned to work, 19 women and 8 men later became 
disabled. In  26 cases the reason given was "cause other than the knee". 

The men seemed to  have been operated on at  an  earlier stage of 
the disease than the women, and also to have recovered sooner (table 
IV and XIV). Table XIV gives an  idea of the patients' opinion of the 
length of illness. 

TABLE XIV 
Average total duration of disease in years. 

~ ~ 

Tbc of knee only 

8.3 6.0 6.5 3.5 7.11 

M I F 

Tbc elswhere also 

>I 1 F !- Age at op 

(12)  (6 )  ( 2 )  ( 2 )  (22)  
5.0 6 .6  5.5 7.4 5.86 

(100) (64)  ( 3 6 )  (33) (233) 
4.0 5.0 5.5 10.5 5.56 
( 4 )  ( 8 )  ( 4 )  ( 2  1 (18) 
5.32 6.37 5.57 7.35 5.94 
(116) (78) (42)  (37) (273) 

< 16 years 

16-49 ,, 

> 50 ., 

Average 

The bracketed figures denote the number of patients. 

Interrupted training, occupations and change of occupation. 

The desired training or  education was impossible for 2 men. One 
patient wanted to  enter the university, the other wanted to join the 
police force. Of 1 5  under 16 years of age 12 claimed educational delay, 
average delay 18 months. The  average delay claimed by the other 
21 patients was 3.2 years. Five patients who did not report their oc- 
cupations are  not included in this average. 

The question as to change of occupation was answered by 145 men 
and 101 women. Of the men 45 (31 per cent) had changed their OCCU- 



pation entirely or partly on account of their knee troul)le. The COM- 

Inonest new occupations reported by these 45 were: officc workers 9, 
mechanics or the like 6,  farm workers 5, shoemakers 4, tailors 3, shop 
assistants 3. Of the woiiie~i 18 (18 per cent) had changed their occupa- 
tion. Their ncw occupations were: housewives 9, dressmakers 4, shop 
assistants 2, office worker 1, factory worker 1 and telephonist 1 .  

Of the 100 men who haye not changed their occupation on account 
of their knee trouble 46 are farm-, forest- or unskilled labourers, 30, 
mechanics or the like, 13, tailors, clergymen etc. and 11,  office workers, 
goldsmiths and journalists. 

Among the 83 women who did not change their occupation there 
were 62 housewives, 1 factory worker and 1 shop assistant, 10 dress- 
makers, photographers and bakers and 9 office workers, teachers etc. 

Among the men who had changed their occupation 39 reported that 
they had earlier been doing active work: 8 returned to this kind of 
work while 30 chose a more sedentary occupation. One patient who 
had previously been a shoemaker became a farm labourer. Of the 5 
women with an active occupation before operation, 2 returned to 
similar work, while 3 chose a more sedentary occupation. A tele- 
phonist had employment as a shop assistant after the operation. 

The patients were asked whether they could walk  without trouble. 
Of the 161 men 143 (89.9 per cent) answered in the affirmative, the 
corresponding figures for the 113 women being 94 (83.2 per cent). The 
average number for men and women together was 86.5 per cent. Many 
answered “Yes, but on level ground”. 

Of the 150 men 92 (61.3 per cent) stated that they could dance, 
the corresponding figures for the women being 66 out of 108 (61.1 
per cent). 

Of 152 men 124, (81.6 per cent) but only 42 (38.5 per cent) of 
the 109 women, said that they could cycle. The average for men and 
women together was 163.6 per cent. This marked difference was pro- 
bably due to the different life the men led and to psychological factors. 

25.6 per cent of the patients changed occupalion on account of the 
resected knee. The &if f  knee did not seem to affect choice o f  occupa- 
tion or manner of living essentially. I t  seems as if the stiffness of the 
knee joint need not essentially influence working capacify and mode 
of life. 

Roentgen examinations after resection. 

The shortening was judged on the basis of roentgenograms taken 
before and after resection (table XV). Measurement with a greater 



1~i)c.iitgt.rii)gl;irlii beforr opvr:itioii 
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Surfitre Derp 
Sliortt~iiiiig 

iri ciii 

~ _ _ -  
Y 1 F 

- - - - 1 -  - - x? 
1 - 1 17 13 12 13 . 4  5 
1 'h __ 1 24 11 17 6 16 16 
I 1 -  15 16 11 11 16 2 0  
2 %  - - 15 8 5 a 10 6 
3 - - 2 3 2 1 9 5 
3 %  - - 3 -  1 1 4 1 

- 1 5 1 4 
- 2 2 4 $42 

- - - - 1 -  5 
Unknown 1 -  7 -  6 2 8 6 

No. of patients 2 2 83 52 5 4  39 75 62 
Average shortening 2 1.3 1.7 1.8 1.7 1.7 2.4 2.1 

. 
3 

-. - - - 
- - - - - 
- - 

The average shortening for the whole series was 1.91 cm. 

accuracy than 1/2 cm was impossible, because the knee was practically 
never examined roentgenologically in the same position before opera- 
tion as afterwards. The post-operative ankylosis was verified in 151 
men and 116 women or in 267 (82.4 per cent) out of 324 patients. 
Pseudoarthrosis was observed in 3, and in one there was still some 
mobility after arthroplasty. Three other cases were still undergoing 
treatment. 50 (15.4 per cent) patients have not had an opportunity to 
present themselves for the desired roentgenography. In 24 cases no 
information was obtainable. 

In order to form an opinion of the time necessary for the forma- 
tion of ankylosis after resection, I chose all the cases that were re- 
viewed at least every 4 months after resection and found this interval 
to be on the average 5.86 5 0.38 months (Tourney 8 months). No dif- 
ference was seen between the men and the women in this respect. The 
time varied from 2 to 21 months. In 9 of these patients over 50 years 
old, the interval was on the average 6.6 months, and in 16 under 16 
years it was 4.8 months (Martens: ankylosis forms later in children). 
In the 16-49 age group ankylosis formed after an average time of 
6.0 months. 



The niern ihcrl arilqlosis. forms qiiicker in nd i i l l s  t h n n  in children 
could not be confirined. I f  anything, ankylosis forins qiiicker in 
children. 

Information was obtained from 132 men and 8 i  women as to the 
angle suhtended by the femur and the lower leg after the formation 
of ankylosis as measured in the roentgenogram. 

The cases were classed according to essentially active occupations 
(Group I )  and essentially sedentary occupations (Group 11). 

In the 90 men in group I the mean flexion mas 6O.8 with variations 
from 5" hyperextension ( 1  patient, satisfied) to 20" flexion ( 1  pa- 
tient, satisfied). The number of those not satisfied was 8 ( 9  per cent). 
7 (11 per cent) of the 64 women in this group were dissatisfied with 
the position, which was on an average 5".7 flexion. One patient re- 
ported 10" hyperextension, one, 5" hyperextension, and one, 25" fle- 
xion, but all three were content with the position. 

Of the 42 men in group I1 with a mean flexion of 4O.5, 10 (24 per 
cent) were dissatisfied. Border cases were 10" flexion (11 cases, of 
which 2 were dissatisfied) and 0" (15 patients, of which 4 were dis- 
satisfied). Of the 21 women in this group 3 (15 per cent) were dis- 
satisfied with the angular position. Border values were 5" hyper- 
extension ( 1  patient dissatisfied) and 15" flexion ( 2  patients, satis- 
fied). 

In the 277 patients with manifest ankylosis the leg had an average 
flexion of 5".27. 

Five degrees varus was seen in 10 cases, no angle in the frontal 
plane in 89, 5" valgus in 153 and 10" valgus in 25. The middle position 
in the frontal plane in 162 men was 3'33  valgus and in 115 women, 
3 O . 0 0  valgus. 

Only 3 patients (1 man and 1 woman with 10" valgus and 1 woman 
with 5" valgus) were dissatisfied with the position in the frontal plane 
and all 3 thought they were knock-kneed. 

Rotation of the lower leg in relation to the thigh could not be 
judged objectively; however, 5 men and 6 women claimed inward 
rotation: 5 of them were very satisfied with the result of the opera- 
tion, 4 were satisfied and 1 was dissatisfied. One man did not state 
his opinion. 

Changes in the degree of flexion after leaying hospital were ob- 
served by 10 patients. It increased by 10" in 5, by 20" in 1,  and de- 
creased by 10" in 4. Of 8 patients under 16 years the angle changed 
in 2 or in 25 per cent (Blauel: marked malposition in 44.9 per cent, 
moderate in 28 per cent). One boy showed an increase of 20". After 



resection Init Iwfore ankylosis the epiphysis was roentgenologically 
intact. He has worn a bandage for 16 months post-operatively. Already 
at  the operation one girl with 30" increased flexion after the formation 
of ankylosis showed a focus involving the proximal tibia1 epiphysis. 
All of these 10 patients wore a'bandage for 9-17 months and in  all 
except one the use of the bandage was discontinued without previous 
examination a t  the coast sanatorium. 

Changes of angulation in the frontal plane were not observed. 
Differences of 5" in angulation were not regarded as certain. They 

were recorded in 29 cases. 
Of those with 5"  or less flexion and sedentary occupations 25 per 

cent were dissatisfied and thought the leg to be too straight. Among 
these with active occupations no definite wishes were expressed regard- 
ing the position of the joint. Broadly speaking, 5"-10" flexion and 0-5" 
valgus seem to 'be suitable angles when the shortening is slight. 

A P P E N D I X  

A 24-year-old man with a history of 7 months was operated on 17 
years ago when a tuberculous osteitis of the patella was curetted after 
a biopsy specimen of the capsule had shown tbc. The focus was not in 
communication with the knee-joint. He left hospital 5 months post- 
operatively after 6 weeks' confinement to bed. After this the mobility 
of the joint was practically normal and he was able to perform heavy 
work as  a dock worker. Roentgenologically the articular surfaces are 
slightly uneven but show no signs of decalcification, no foci, and no 
definite decrease in the inter-articular space'. 

S U M M A R Y  

Three hundred and sixty-nine resected cases of tuberculosis of the 
knee joint answered questionnaires,-and some cases were examined 
roentgenologically,-particularly with regard to the post-operative 
course. Indications for surgery were wide except among children. In 
connexion with multiple tuberculosis, tuberculous abscesses in the 
knee joint and increased sedimentation rate before the operation, a 
statistically significant increase in the frequency of complications was 
observed. Fistula before operation and a case history of the disease 
of less than 2 years before operation probably increased the risk of 

This case was mentioned already by S. v. Rosen in his diss.: ,,Die infektiosen 
Krankheitsprozesse der Kniescheibe", Acta orth. scand. suppl. 111, p. 61-66, 1939. 
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complication. On the other hand, advanced age, considera‘ble roent- 
genological changes, and only short treatinent before the operation 
had no obvious effect on the incidence of complic a t’ ions. 

Mortality from tuberculosis after leaving hospital was greater 
among those with multiple tuberculosis than among the remainder. 

Two’years after the operation 84 per cent had returned to work 
and, finally, 96 per cent were capable of working. 

Ankylosis was seen roentgenologically in 83 per cent, and 15 per 
cent reported a stiff knee joint. Pseudo-arthrosis developed in 0.9 per 
cent. Of the remaining cases 3 are still undergoing treatment and in 
1 there is a certain degree of mobility after arthroplasty. 

A suitable angle between the tibia and the femur seems to be 
5”-10” flexion and 0”-5” valgus. 

Slight but radical resection for a wide range of indications (except 
children) gave good results, very well comparable to those in the series 
of other authors. Sorrel reported fewer post-operative complica- 
tions, but since he did not give details as to the duration of the illness 
before operation etc., direct comparison is difficult. Tourney’s method 
of not resecting changed soft tissue did not seem to produce better 
results than the operative method used in the present series. 

One case of tuberculous synovitis and patellar osteitis operated on 
solely by curettage of the patellar focus is referred to. 

R E S U M E  

369 cas de rksection d’articulations tuberculeuses du genou ont CtC 
rkexaminCs h l’aide de questionnaires et, dans certains cas, de radio- 
graphies, pour constater notamment les rCsultats de I’operation. 

Les cas ont CtC opCrCs sur des indications trPs larges, sauf chez les 
enfants. Dans les cas de tuberculose multiple, d’abccs tuberculeux de 
l’articulation du genou et lorsque le taux de la skdimentation globulaire 
Ctait ClevC avant l’opbration, on a constat6 une plus grande ErCquence 
des complications. Des fistules avant I’opCration, ainsi qu’une durCe 
de maladie infCrieure A 2 ans, accroissent VraiseinbIablement aussi les 
risques de complications. Par contre, il ne semble pas qu’un Age de 
plus de 50 ans, des changements radiologiques Ctendues et une courte 
durCe de la maladie jouent de r6le evident en ce qui concerne les com- 
plications. 

La mortalit4 due B la tuberculose a p r k  que le malade avait quittC 
I’hbpital a CtC plus forte chez ceux souffrant de tuberculose multiple 
que chez les autres. 

, 



I)eux :ins :il)rt?s I'opCration 84 '% tles maladcs truvaillnient et i I n  
fin tle la  I)Criocle tl'observation 96 % etaient aptcs a11 trayail. 

Une ankylose radiologique a 6tC constatke chez 83 %. 15 % ont dk-  
clar6 a w i r  le genou raide. Des pseudarthroses se sont dCreloppPes dans 
0,9 % des cas. Sur les autres cas, 3 sont toujours en traitement e t  un 
a retrouvk une inobilit6 partielle apr& arthroplastique. 

I1 semble que le nieilleur angle entre le tibia e t  le femur soit entre 
5 et 10" de flexion et 0 A 5" valgus. 

Une resection prudente mais radicale, sur  la base de larges indi- 
cations ( sauf chez les enfants ), a donnC de bons resultats, qui peuvent 
se cornparer aux autres observations. Sorrel a eu peu de complications 
post-opCratoires, mais i l  est difficile d'ktablir des comparaisons, Ctant 
donnC qu'il ne fournit aucune indication quant  B la durCe de la maladie, 
etc. La mkthode de Tourney, qui consiste B ne pas rCsCquer des parties 
molles malades ne semble pas prksenter d'avantages sur  la mkthode 
operatoire appliquke dans nies cas. 

I1 est rapport6 un  cas de synovite tuberculeuse et d'osteite patel- 
laire operCs par simple Cvacuation du foyer patellaire. 

Z U S A M M E N F A S S U N G  

369 Falle von Kniegelenkstuberkulose wurden mit Hilfe von Frage- 
bogen, und Rontgenuntersuchungen in gewissen Fallen, unter beson- 
derer Bezugnahme auf den postoperativen Verlauf untersucht. Die 
Operationsindikation war, abgesehen von Kindern, weit. Bei multipler 
Tuberkulose, tuberkulosen Abszessen im Kniegelenk und erhohter 
Senkungsgeschwindigkeit vor 'der Operation, hat  man eine sichere 
Frequenzzunahme von Komplikationen beobachtet. Fistelbildung vor 
der Operation, sowie eine kiirzer als zwei Jahre dauernde Erkrankung- 
zeit ha t  wahrscheinlich das Operationsrisiko erhoht. Dahingegen hat  
das Alter iiber 50 Jahre, schwere rontgenologische Veranderungen und 
eine kurze Pflegezeit vor der Operation keine wesentliche Rolle in der 
Entstehung von Komylikationen gespielt. 

Die Gefahr des todlichen Ausganges nach der Entlassung war 
grosser in Fallen mit multipler Tuberkulose als in den iibrigen. 

Zwei Jahre nach der Operation waren 84 % der Falle arbeitsfahig 
und schliesslich waren 96 % erwerbsfahig. 

Rontgenologisch konnte man in  83 % eine Ankylose nachweisen, 
und 15 % hatten ein versteiftes Knie. Pseudarthrose entstand in 0.9 % 
der Falle. Von den ubrigbleibenden Fallen sind drei nicht fertigbehan- 
delt und einer weist eine gewisse Beweglichkeit nach einer Gelenks- 
plastik auf. 



Als geeignetster Winkel zwischen Tibia und Frmur  werden 5"---10" 
Reugung und 0"--5" valgus angesehen. 

Sparsaim aber radikale Resektion auf hreiter Indikatiorishasis (ab- 
gesehen voii Kindern) ha t  gute Resultate gegehen, die sich mit denen 
in iihrigen Materialen iiiessen konnen. Sorrel hat  seltenere Komplika- 
tioneii gehabt, aher da die Krankheitsdauer u. a. nicht angegeben 
wurde, ist ein direkter Vergleich schwierig. Tourneys Methode, ver- 
anderte Weichteile nicht zu resezieren, scheint gegeniiher der Methode, 
die in meinem Material verwendet wurde, keine Vorteile aufzuweisen. 

Ein Fall von thc-Synovitis verbunden mit Patellarosteitis, der mit- 
tels operativer Ausrauinung des Patellarherdes allein behandelt wurde, 
wird erwahnt. 
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