
G.  OI)EIJ3F,RC;-JOHNSOX, TEJR\7SIATT : 

DIFFEREKT TYPES O F  TUCER(XJLOS1S 
OF THE RIP I N  (IH1LT)REN 

Tuberculous osteoarthritis iii children attacks a soft, richly 
vascularized skeleton with relatively small articiilar surfaces 
which are lined in the joint cavity with a thick laFer of arti- 
cnlar cartilage, and separated froin the diaphysis by the epi- 
pliyseal cartilage. The inflammatory process rapidly- involves the 
soft bone, destroying large areas of it. Through damage to the 
epiphysis anti epiphyseal cartilage the process causes distnrban- 
ces in the further growth of the skeleton. Owing to these condi- 
tions, osteoartliritis iii chilclhootl is apt  to  produce relatively 
greater defects tlian a siinilar process in ail adult ill whoni 
tlie skeleton has :L fiimer structure, besides being made up by 
larger parts. In  chilclren, on the other hand, the plasticity of 
the skeleton aiicl its possibilities for additional growth a t  the 
undamaged e1)iphgseal lilies give a capacity for acljnstment and 
cwrrectioii of deformities that  is waiitiiig in the adult skeleton. 

Tuberculosis of the hip is cliiiically iiiore variable in children 
tliaii in adults. Sorrel differentiates betu eeii three stages in the 
development of tuberculous cositis in children, and he char- 
acterizes their roentgenographic features as follows : 

In the first stage, tlie initial stage of tuberculous coxitis, 
there is a loss of lime salts involving the entire hip region. The 
contours of the joint aiid tlie articular cartilages are preserved, 
Siientoii’s line is broken (?) .  Additional growth of the femur 
is disturbed, so that  the sliaft of the hone involved is narrower 
and its corticalis thiiiiier than 011 the iiornial side. 

The second stage usually appears during the second year of 
illness. The bony atrophl): is ~iiore pronounced, the spongiose 
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structures of the joint components are blurred, and the bony 
contours of the joint show defects, ill-defined in outline. The 
femur is dislocated cranially and often subluxated laterally, 
the articular cartilage being destroyed. The disturbances in the 
growth of the shaft of the femur are  still more pronounced. 

The third stage does not appear a t  the earliest before the 
end of the second year of illness. Now roentgenography shows 
limitation of the process and beginning repair. The destroyed 
areas are  sharply defined, partly with sclerotic borders. There 
is an increase in the lime content, the spongiose structures be- 
come more distinct and stronger, undergoing gradual changes 
and adjustment in keeping with the new conditions for carry- 
ing of weight. 

The cases to  be reported here are  examples of the following 
different types of tuberculous coxitis: a) Coxitis with primary 
destruction of the acetabulum. b) Coxitis with primary luxation. 
c) Focus in the neck of the femur with perforation into the joint. 
d )  Sequestration of the capital epiphysis. 

a. Coxitis with P~ii?zary Des t ruc t ion  of t h e  Acetabuluva.  
CASE 1. Girl, born 1925. No. 140/37. 

Previously swelling of the inguinal lymph glands on the 
left side ; histological examination of an extirpated gland showed 
the presence of tuberculosis. 

I n  November 1933 the patient was admitted to the hospiral 
(Crownprincess Victoria's Seashore Sanatorium, BarkAkra, 
Vejbyslatt) presenting a limp in the left hip with reduction of 
the mobility. She was treated with traction and fixation of the 
hip in plaster. On October 13, 1935, she was discharged, with 
only an insignificant reduction in the mobility of the left hip. 
(Inward rotation = Oo ; flexion to  looo ; otherwise free mobili- 
ty.) No limp. The left leg was then 1 em. longer than the right. 

A t  Christmas 1936 the hip began to  trouble her again. On 
readmission to  the hospital in May 1937, the left hip was fixed 
in  flexion and adduction, the left leg being 2 em. longer than 
the right. 
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~ o e n t y e n o g r a p h y :  25/11-33 : Iliffuse atrophy ; contours of 
the joint and articular cartilage preserved. 

13/5-35 (Lauensteiii position) : The capitiilar epiphysis of 
the left femur is lower mid inore flat  than tliat of the right, its 
anteriour contour being sharp, concave. The outline of the ace- 
tabiiluiii is uiibroken and sharply clefined ; articular cartilage 
preserrecl. 

%/'T-33 : Left capital epiphysis appears irregiilar, hut 
sharply outlined. The osseous stiwctures ape more pronouiiced. 
?'lie trochanteric epiphysis is narrow and clrair-ii out. 

2/6-37 : Lkstrucat ion of the roof of the acetabulurn ; flatten- 
iiig of the capital epipliysis, which is pushed up into the area 
of aceta bnlar destruction. 

CASE 3. Giyl, born 1930. No. 69/36. 
Limp in the right hip since November 1933; admitted to 

this hospital in October 1934, when the riglit hip was kept in 
adduction. 
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Treatment with traction and fixation in plaster ; subsequent- 
ly  leather brace. 

Roentgenography: 30/10-3 : Atrophy of the right hip. Ar- 
ticular contours and cartilage preserved. The shaft of the feniur 
is narrow with thin corticalis. 

17/12-35 : Ilarked atrophy ; moderate destruction of the 

&‘ig. 2. 
Case 2. Atrophy of the hip region and femur. The articular contours 

and cartilage are i~reserrecl. The shaft of the femur is n:trrow, 
with thin corticalis. 

roof of tlie acetabuluui without distinct borders ; contour of the 
head of tlie femur frayed; femur pushed up into the area of 
acetabular destruction. 

12/5-37 : Extensive destruction of the acetabulum, with 
sclerotic borders. The head of the femur is preserved essentially, 
forced up into the area of acetabular destruction. The neck of 
the femur and the trochanter show roundish areas of lesser 
density in the structure of the spongiosa. The corticalis of the 
shaft of the femur is thick and sclerotic. 
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In August 1937 the patient is lip. walking about with a 
leather h i d a g e ,  free froin syinptorns. Pibrons ankylosis in good 
position. 

b. Go.Eitis ~ i t h  Primmy Lzcxatio?z. 
CASE 3. Box, born 1931. So .  171136. 

From 1932 to 1934 tlie patieiit WLS Iiospitalixed for luxating 
coxitis ; reposition. 

In September 193.5 tlie patient XI as  admitted to this hospital 
for tnbwculosis of the left hip with extra-articular pseudar- 
throsis. Uribloody reposition was rnade tentatively, but it resul- 
ted i n  further ak)sorption of boiie froin the aceta\~uliiui and tlie 
uppel* 1)ilYt of the fell~nr ant1 foruiiiig of a fistula. I+'innlly, 110 

\reiglit conltl he piit oii the estreitiity. 
On Octobw S. 1936 : Ilrseclioii a n t 1  intrilti.ochaiit~1.ic. ost ro -  

Fig. 3. 
Case 3. 1,uxation of tlie hip nit11 the head of the femur above the lateral 

margin of the acetabuluin; at the site of contact, an area of bone 
destruction in the ilium. 



toniy, with fixation of the shaft of the femur in the acetabuluni. 
After this operation, the fistula has healed, and now the patient 
can put  weight on the leg. I n  September 1937 he is  walking 
about with a leather bandage, without any particular incoii- 
~eiiience. The hip is iiow kept in 10' abduction and 20' flexion, 
with a flexion riiobilitly of about 1 5 O .  

Rocntgenogrupkg: 7/5-32 : iliarked atrophy of the left hip 
with great swelling of the soft par ts ;  no destruction of bone. 
Femur hxxated, with the head above the lateral margin of the 
acetabulum. 

18/6-32 : Yositioii unchanged ; a little destruction of bone 
in the area of contact betmeeii the liead and the ilium. 

30/11-32 : The capitular epiphysis has disappeared ; no 
change in the destriictive process in the acetabulum. Luxation. 

28/10-36 (the patient is in plaster after the operation:: 
The shaft of the femur is fixed in  marked abduction in the 
esc avated w e t  abulum. 

Pig. 4. 
Case 3. Upper part of the fernur in broad contact with the lateral 

par t  of .the acetabnlurn. Lime content good ; bone structures well-defined. 
Slight deposits of bone on the lateral surface of the femur. 
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25/8-37 : I:i*oad contact between the u p p e ~  end of the femur 
ant1 tlir lateral pa1-t of tlie neiv-formed acetahuliini. The tro- 
chanteric fragnieiit i s  fused to the npper end of tlie shaft. Lime 
content good ; bony striwtiires fairly cleiir. The bong wittoiws 
are i nq ix l a r  hnt fairly well tlefined. 

side, p ~ b a b l y  by the psoan tendon. 111 siiiiilar cases, osteotoniy 
of the lesser trochantei. has  pre\ ented a lateiaal dislocation of 
the upper elid of the femur.) 

(The shaft of the frnmr hils I ) ~ l l  flkplilcetl riither far to the 

c .  l ~ o c u s  in the  il'wk of thc  P C H I Z L ~  with l 'erfot-ut ion iwto 
thc Joint. 

('ASIC 4. Goy, born, 1934. KO. 239/36. 
In Fehruary 1936 a tirbercrilorxs focrrs 1~21s diagnosed in the 

neck of the left feiriiir, and patient was admitted t o  this hos- 
pital. The left hip was s \~ol len marketlly, and the mobility 
reduced. Puncture of tlie hipjoint tiirnetl out negative. The 
patient was treated with traction and fixation in plaster. 

noci~tgc""!jt'npk?j: 10/2--36 : Left hip sho\ving iiiarkecl bony 
atrophy, with s\velling of the snrroundiu g soft parts. Tuber- 
culous focns (size of shell-alniond) seen laterally in the neck 
of the femur. Cilpitular epiphysis preserved ; lateral sublnsation 
of the femur ; thickening of the shaft of the femur through 
deposits of periosteal bone. 

2!9/10--36: The head of the femur i s  cleforinecl, and the arti- 
c-iilar cartilage is ln\ver*rd. Lxterallg in the roof of the aceta- 
hu1imi, a t  its contact with the head of the feniiir, there is a 
destrnctiw process, rneasixring ahout 1 CIII. in  depth. 

(In Noveriiber 1936, under an;ustliesia : Careful correction 
of tlie subluxation.) 

26/5-37 : The flattened rernnant of the capitular epiphysis 
is resting against tlie medial par t  of the roof of the acetabulum ; 
R t their area of contact there is a destructive process, measuring 
about 0.5 ern. in depth. Calcified abscesses are  seen distally 
around the joint. 

27/5-37 : Two syondylitic foci are demonstrated, together 
with paravertebral abscess formation. 
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At  this writing (October 1937) the patient is still in the 
hospital. 

CASE 5. Box, borii 1925. No. 102/36. 
Limp in the right hip since the autumn 1934. 
I n  March 1935, when the patient was admitted to this hos- 

pital, he presented a very slight reduction in the mobility of 
the right h i p  EIe was treated with traction and fixation in 
plaster. An abscess of the thigh 'was punctured. 

Pig .  5 .  
Case 4. A remnant of the capital epiphysis is  located in  the medial par t  
of the acetabulnm, in contact with a superficial area of bone destruction 
in the acetabuluni. I n  the lateral part of the roof of the acetabulum, 
where the head of the femur was located before, the ilium shows a deep 

area of destruction. 
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Roentgenogruphy:  11/5-35 : Bony atrophy of the right hip ; 
articular contours ant1 cartilage preserved. The niedial corner 
of the neck of the femur shoms a thinning of the bone with 
blurred borders. 

4/6-36: Tlie medial part of the neck of the femur presents 
tl. sliarply defined aiicl  calcified focus. Large deatructive process 
ill tlie central part of the acetabulum, sharply defined, with 
escil\Tatioll of the floor of the acetubahim towards the pelvis, 
probably with perf’oixtion. Tlie li(~;id and the neck of the feniiw 
are preserved to  a coiisiderable extent; the upper end oi‘ the 
femur is displacecl ineclially. 

3/:1-37 : Well-defined clestriwtion of tlie acetabulnm. Tlic 
remiiaiit of the head of the ferniw is resting against tlie es- 
cavatecl bottom of the acetabulum. Lime content good ; osseoii\ 
structures clear. 

The hip is cliiiiwlly firm ; aiid tlic pat ieiit retiwiis lioiiie 
\vith a leather brace. 

(‘ASl*: (i. Girl, boim 1930. No. 19/26. 
I n  November 1939 she was admitted to anotliei* hospital, 

with a tuberculous focus in the neck of the left femur. I n  
Koveniber 1‘333 she was admitted to  this hospital with tuber- 
culosis of the left hip. She mas treated with traction a n d  fisn- 
tioii iii plaster, subseqneiitly leather brace. 

~Oe%tgC?LOgmph!J: 3/4-33 : Fairly well-defined tnbercnlous 
focus meclially in the neck of the left femur. Articular contours 
of the liipjoiiit intilct ; articnlai~ cartilage preserved. 

10/11--33 : Cony atrophy ; blurring of the articular con- 
tours ; lowering of the articular cartilage. Deposits of periosteal 
bone on the iiarrow shaft of the femur, the corticalis of mliicli 
is very thin. 

4/6-34 : Coiisiderable destruction proximally in the capital 
epiphysis ; areas of destruction medially and laterally in  the 
roof of the acetabulum. 

29/10-36: Increase in lime content ; structures more clear- 
ly defined. No change in the remnant of the head of the femur, 
which is resting against an  area of denser bone located central- 
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ly in the roof of the acetabulum, limited by thinner areas. 
(Sequestruni in the roof of the acetabulum?) Otherwise the 
acetabular destruction is well-definecl. 

The patient was free frorn syrnptorns a t  her discharge from 
the hospital with fibrous ankylosis of the hip in a good position. 

Fiy.  6. 

of dense hone, located centrally in the roof of the acetabulum and 
surrounded by areas of rarified bone. 

Case 6. A reirrriant of the head of the femur is in contact with a n  area 

On reexamination, in October 1937, she is still free from 
symptoms, and there is no change in the state of her hip. 

d .  r\Ycqicestl-ation of t he  Capital Epiphysis. 
CASE 7. Girl, born 1925. No. 84/36. 

I n  the summer 1933 she began to  limp in her right hip, and 
she was treated in another hospital for “suspected Perthes’ 
disease”. 

I n  December 1934 she was admitted to  this hospital with a 



proiioiiiicecl reduction in the niobility of the right hip. Here 
she was treated ivith traction aiid fixation in plaster, snbse- 
queiitly leather brace. 

R o c n t p n o y i v p k y :  5/4-34. Right hip : ('ontour of the head 
of the feiilur shnr~)ly tlefiliecl ; i l r t i c thr  cartilage l o \ v ~ e d .  Out- 
line of tlie acetiih1di1111 irregular, pal-tly sclerotic. 

23/11-34: Slight clefcr.1 ill the la t r ra l  coiitoiir of the head 
of the feiiiur. 

lhq .  7 .  
Case 7. Acetabular contonrs irreqriliir ; at-ticular cartiltigr lowered. The 
head of the femui' is ~iiore clensc th:iii the surroiindinq hone ; its articular 

contour is sEiiirply definer1 except for a bliirred defect 1ater:illy. 

9/1-35 : AiGtieular cartilage destroyed ; atrophy of the aceta- 
bulurn aiid of the neck of the femur; the head of the f e i m r  i s  
inow clcuse f h c m  f h c  sii) rouiztlings, arid its articixlar contour 
sharply defined. 

25/6-35 : Vei-y proiiouiiced atrophr. Of tlie capital epiphysis 
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only a small sclerotic remnant is left. Extensive destruction of 
the acetabulum, with blurred borders. 

11/3-37 : Capital epiphysis completely disappeared. Femur 
pushed up into the acetabular destruction which is well-defined. 
Lime content good ; osseous structures clear. 

Clinically the hip is f i rm;  and the patient is discharged 
with a leather brace. 

I n  children tuberculosis of the hip joint is usually osteo. 
genous. It may take a course with sequestration a s  well as with 
caries. Abscess and fistula formation are common complications. 
Usually there is but a slight tendency to production of new 
bone. I n  infants, however, deposits of periosteal bone are made 
sometimes on the shaft of the femur and in the trochanteric 
region in the early stages of the disease. The soft atrophic bone 
is subject to  the effect of mechanical factors, the weight of the 
body in erect position as well as contracture of muscles dur- 
ing confinement to bed. The capital epiphpis  will become com- 
pressed, flattened and deformed as in Case 1. I n  other cases 
the bone destruction is promoted and aggravated through pres- 
sure (Cases 3 and 4). Reduction in the longitudinal growth of 
the affected extremity is common in tuberculous coxitis ; in- 
creased longitudinal growth as in Case 1 is a particularly un- 
common phenonmenon, according to Sinding-Larsen. 

All treatment must be based upon the fact that  tuberculous 
coxitis associated with bone destruction leads either to  auky- 
losis or to pseudarthrosis. The ankylosis may be osseous or  
fibrous. An osseous ankylosis in good position gives good fixiic- 
tiou, with only a very slight risk of relapse. Here I use the 
term “good position” in the following sense: Flexion, a t  least 
15O, and not over 30O; middle rotation or outward rota- 
tion up to 20O; abduction varying between 5O and Go, de- 
pending upon the extent of the bone destruction and the real 
shortening resulting 1ierefrom.-A fibrous ankylosis implies a 
greater risk of relapse. The risk of a secondary change of 
position necessitates the employment of a fixation bandage for 
a considerable length of time.-An “intra-articular pseudar- 
throsis” with a greater or smaller remnant of the neck and 
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head of the femur articulating with an acetabuluni enlarged 
through bone destruction mill usually have a limited scope of 
mobility. There is always a risk of contracture with secondary 
displacement, and also a risk of relapse. 

An “extra-articular pseuclarthrosis” with the upper end of 
the femur dislocated outside the acetahulum, articiilation 
against the posterior upper part of the ilium gives a very 
marked shortening. Insufficiency of the hip with positive Tren- 
clelenburg is most frequent. Itelapses with discharging fistulas 
are frequent. Extra-articular pseudarthrosis develops especially 
after coxitis in early childhood u-it11 extensive bone destruction 
and, especially, after cositis v i th  prirnary lux a t’ 1011. 

SIJJLMABP 
The author reports seven cases of tuberculous coxitis in 

a )  Coxitis with primary destructioii of the acetabulnni. 
b) Coxitis with primary hisation. 
c) Focus in the neck of the femnr with perforation into the 

joint. 
d )  sequestration of the capital epiphysis. 
The author points out that  in the early stages of tuberculous 

cositis, weight put on the extremities a s  well as muscular con- 
tracture may contribute to the tleforniity of the atrophic bony 
components of the joint and a190 to the development of bone 
destruction in  adjacent parts of bones. It is poiiited out, more- 
over, that  “extra-articular l)seutlartlirosis” usually clevelops after 
cositis in early childhood, and that  this morbid condition often 
is the final stage of infantile cositis with primary 111s a t‘ ion. 

children, illustrating the following types of this disease. 


