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STUDY ON OPERATIVE TREATMENT OF BONE
‘ AND JOINT TUBERCULOSIS
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Orthopedw Department Yamaguom Medwal School Ube
‘(Received October 20 1953) : ‘

» Joint tuberculosis has long been treated with immobilization and unloading,
which often resulted in quiescence or partial healing of the disease, but never
resulted in a.cure. Nature’s tendency to bony ankylosis of the affected joint is
seen, but the process is slow and uncertain and in the meantime the disease may
spread elsewhere or remain active.

Moreover, posterior spinal fusion in spinal tuberculosis or extraartleular
arthrodesis in hip joint tuberculosis.does not result in sound heahno ‘of the
disease. Relapse with recurrences of clincal symptoms, due to development of
postoperative pseudarthrosis or rapid progression of the local disease, occasion-
ally oceurs.

Ishiharal2® followed up elght hundred patients who had tuberculosm of

the spine and found that healing of the disease was obtained only by compression
of affected area. The point of his argument is as follows.
) Pathological changes in tuberculosis of the spine are formation of tuber-
culous tuberele and gr’anulatiOn, followed by caseation and bone necrosis, or, in
certain cases, cicatricial change of granlation tissue, just as those in tuberculo-
sis of the other organs. It is clear that, in affeted area containing caseous mass
or necrotic bones, healing with sear or bone formatlon does not ocecur, unless
these necrotic tissues are absorbed or evacuated

~ In spinal tuberculosis, hyperextension of the spine or correction of its
deformity may cause enlargement of affected area. On the contrary, compresssion
of affected area. — loading on the spine — results in evacuation of the necrotic
mass contained within and close contact between the superior and the inferior
adjacent bones. It is sure, therefore, that in spinal tuberculosis compression of
affected area is of great importance in obtaining healing, just as that in tuber—
culosis of the lung.

" In our study, as Ishihara stated, it was confirmed that a complete healing of
spinal tuberculosis with bony ankylosis or collapse of the affected vertebrae was
gained by evacuation of lesion. This is the natural process of healing of the
disease. From these studies, we are of the opinion that although in the florid stage
of the disease immobilization and hyperextension of the spine may be thought
to be reasonable for preventing severer destruction of the affected vertebrae and



168 TETSUO ITO axp SEIZO UEKT

nerve irritation, yet in the convalescent stage loading on the spine is necessary
to obtain sound healing, and that, in this stage, hyperextension of the spine and
posterior spinal fusion, whatever methods may be used, hinder bony ankylosis
or collapse of the affected vertebrae. In addition, within the limits of tolerance
of the bone, loading on the spine may cause functional stress which incite the
bone adjacent to the disease to a new bone formatlon :

From these Teasons, it becomes evident that in the convalescent stage of
spinal tuberculosis operative treatment considered to be effective should be
curettage of necrotic focus combined with immobilization without hyperexten-
tion. By these measures the natural process of healing of the dlsease is favoura-
bly accelerated.

Kondo, his colleague Yamada®® and Wilkinson® proved that curettage of
tuberculous focus in the spine and any other joints gave the most excellent result
when combined with constitutional treatment and antibiotic therapy.

If it is true that these procedures for bone and joint tuberculosis are effec-
tive, they should be employed as basic principles in traeatment.

The purpose of this paper is to deseribe how far such conservative treatment
and open operation into tuberculous lesion have been sueccessful, when combined
with antibiotic therapy, in obtaining sound ankylosis or preserving joint func-
tion.

CASE REPORTS

It is thought that the above deseribed procedures are essential in the treat-
ment of bone and joint tuberculosis. From this point of v1eW, the operamve
traeatments cons1dered to be effectve are as follows :

1) Curettage of affected area. ,

2) Close contact between both affected articular bone ends s

3) Loading on the affected joint. S

4) Vitalization of the bone adjacent to affected area — Robertson-Lavalle s

operetlon and intraarticular bone grafting.

On the basis of these pr 1n01p1es forty-three patlents were treated by various
operatlve methods, as shown in Table 1. Results of these treatments were exa:
mlned six months to three years after operation.

1) Curetmge of Affected Area.

In our clinie, in thirty—one cases of bone and joint tuberculosis, as shown
in Table 1, “simple eurettege of lesion gave satisfactory results, execept for one
case of hip joint tuberculosm A detailed report on the case havmg unsatisfac-
tory result is presented in Case 1.

Case. 1———G1r1 ag‘ed twelve.
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TAsne I
Curettage of affected area v L
Affected joint - - T Number of-easés
Hip joimb v evereenonviiiiii 1
Knee joint -vvvevveeieeiviiiiii s 9
AnkleJ()lnt R T R T T R,
Shoulder joint-«ceeevrerverdvienenans 1
Wrist joint eveeeeeriiiaiiiiiiiiiins 2
Sacroiliae joint «veevvveviiiiiiiiil 8
SYMPRYSIS v ecveernnmrreeeanainanas 2
Resection of the upper margin of the acetabulum
Hip joint - A
_Subtrochantene ’osteotqmy of the femur
Hip jojnt..-..........‘........‘...... P21
Intraarticular bone grafting .
Hip JOin covev- dereerieiianinei 3
Shoulder joint.+ -+ -+ -ereereiiiein 6

Total cvvvveveierenneiineiiieanenaa 4y

Admitted with tuberculosis of the right hip joint with a draining sinus. It was five years
since disease began. Radiographs showed destruction of the joint and the wide joiht space
caused by persistence of the unaffected upper aeetabular margm riding on the meck of the
femur (PLATE"1,a). -

Streptomycm (0.5 g daily) was given for forty days. Ourettage of the lesion.and excision
of the sinus tract were performed. In this case, it seemed that. sunple curettage of neerotic
tissue in the affected ;]omt resulted in Wlder Jomt space which prevented rapld bony ankylosm
(PLATE 1, b).- ‘ :

This eondition suggested that it was necessary to resect the upper -acetabular margin to
obtain close econtact between the acetabulum and the head of the-femur.

In the vast majority of cases, simple curettage of leswn was suceessful (Case 2), unless
there were conditions which prevented close contact between both affected bone ends and
compression of the affected joint, as shown in Case 1. Moreover, in one case of hip joint
tuberculosis, boy aged five, simple curettage resulted in a cure with restoration of joint fune-
tion.

Case 2 —Woman aged twenty.

Admitted with tubereulosis of the left knee joint with a draining sinus below the knee.
Radiographs showed roughened articular surfaces, rarefaction of the adjacent bone and a large
tuberculous area in the upper end of the tibia (PLATE II. a). Two months course of Stre-
ptomyein (0.5 g daily) was administered.

Discharge from the sinus remarkably decreased in quantity a month after admission.
Curettage of the lesion in the joint and the tibia was undertaken. A plaster cast was applied
for six months. One year after operation sound bony ankylosis was obtained (PLATE IT, b).

In tuberculosis of the articular bone end, the lesion was curetted to save
the joint function (Case 3 and 4).

Case 3—Girl aged twelve.

Admitted with tuberculosis of the right acetabular roof and pain on motion.
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Radiographs showed a large, round. walled off tuberculous area in the right acetabular roof
and the intaet joint (PLATE III, a). Streptomyecin (0.5 g daily) was started on admission.
Curettage of the necrotic-focus through extraarticular route,and the grafting of bone chips
into the curetted area were carried out. A plaster cast was worn for four months. Six months
after operation clinical symptoms completely disappeared. Six Thonths after that sound heal-
ing of the focus and the intact joint were radlographlcally,demonstrated (PLATE III, b).
On re-examination she had a full range of movement. '

Case 4—Girl aged fifteen.

Admitted with tuberculosis of the left acetabular roof and pain on motion.

Routine radiographs showed a large walled off tuberculous focus in the left acetabular roof
and narrowing of the joint space (PLATE.IV,a),and tomographs suggested that this focus
was situated at the posterior part of the acetabular roof (PLATE.IV, b) and had already
burst in the joint cavity at the central parf of the acetabulum (PLATE IV,e). Streptomy-
cin (0.5g daily) was administered for forty days. Curettage of the focus through extraar-
ticular route was performed, and it was revealed that the lesion spread beneath the aecetabular
cartilage, but did not rupture through it. A plaster cast was applied for four months.

Six months after operation she had a wide range of rﬁovement without pain, and radio-
graph showed marked new bone formation in the curetted area (PLATE V,a,b).

2) Mechanieal Condition Hindering Close Contact between Both Affected
Artwular Bone Ends.

In tubereulosis of the hip joint with severe destruction of .the acetabular
roof or the femoral head, occasionally the unaffected upper acetabular margin
rides on the femoral neck, and consequently hinders a close contact between the
acetabulum and the femoral head (Fig. 1, a). In such case, resection of this upper
acetabular margin enables close contact between: both articular bone ends, result-
ing in a rapid bony ankylosis (Fig. 1, b and Case 5). ' k N

& b

Pig. 1.
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Case 5—Boy aged eight.

Admitted with tuberculosis of the right hip joint with a large cold abscess in the right
femoral region. He had previously been treated with immobilization for .three years. ‘Radio-
graphs showed severe destruction of the right acetabular roof, persistence of the unaffected
upper acetabular margin riding on the neck of the femur and necrotic bones in the affected
joint eavity (PLATE VI, ad. V )

Streptomyein (0.3 g daily) was given for forty days. Curettage of the necrotie tissue in
the joint and cold abseess and resection of the upper acetabular margin were undertaken.

Four months after operation the cold abscess disappeared and a radiograph showed close
contact between the acetabulum and the head of the femur and marked tendency to bony union
(PLATE VI, b).

3) Mechanical Condition Hmdermg Loading on the Affected Joint. -

Severe tuberculosis of the hip joint not so rarely results in extraaticular
pseudarthrosis with adduction deformity. Unless this unfavourable mechanical
condition is improved, a sound bony union does not ocecur. This condition is ana-
logous to nonunion of fracture of the neck of the femur.

Since Pauwels’s study” on treatment of fracture of the neck of the femur
(1985), it has been recognized that the mechanical factors at work in this fraec-
ture are of first importance in obtaining satisfactory union.

In the more vertical type of subcapital fracture of the neck of the femur,
in which the angle between the line of fracture and the long axis of the femur
(fracture-shaft angle) is less than 30 degrees, sound union does not occur, due
to action of effective shearing foree and loss of vertical pressure upon the sur-
face of fracture. In this case, Smith-Petersen’s nailing and subtrochanteric osteo-
tomy followed by abduction of the lower fragment (increase of fracture-shaft

Fig. 2.
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angle) produce effective vertical pressture upon the surface of fractire; résult-
mg in union®. . .

- From the same reason, in tubercu1051s of the hip ;jomt w1th extraarmeular
pseudarthros1s and adduction deformity, subtrochanteric osteotomy followed by
abduction of the lower fragment should be undertaken (Fig. 2, Case 6 and 7).

Case 6~—Boy aged flfteen

Admltted with tuberculos1s of the left hip Jomt A thuty degree fixed adduotlon defor
mity -and three sinuses in the left femoral region were found.- .

It was thirteen years since disease began. A radiograph showed extraartlcular pseudar-
throsis with a forty- degree angle between the line of pseudarthrosis and the long axis of the
shaft and condensation of the adaacent bones (PLATE VII, a). L

Streptmyecin (0.5 g daily) was given for forty days. Subtrochantemc osteotomy produomg
abduction and curettage of necrotic mass in the threée sinus tracts were performed a week
after admission. Four months after operation these three sinuses closed off and a radlograph
showed union (PLATE VII, b).

Case 7-—Ma,h aged twenty.

~ Admitted Wlth tubereulosm of the mght hip joint Wlth adduction deformity. ;
) It was ten years since disease began. A radiograph showed extraaticular pseudarthros1s
with a forty-degree angle between the line of pseudarthrosis and the long axis of the shaft,
condensation of the adjacent bones and no tendency to bony ankylos1s Subtroehan’cemc osteo-
tomy producing abduction was undertaken.
Six months after operation a radiograph showed sound union.

4) Vitalization of the Bone Adjacent to Affected Area.

In the convalescent stage of joint tuberculosis, although loading on the
affected joint leads to new bone formation in focus, intraarticular bone grafting
across the affected joint after curettage of necrotic focus may result in more
rapid bony ankylosis. These procedures gave excellent result in nine ecases, compri-
sing three cases of hip joint tuberculosis and six cases of shoulder joint tuber-
culosis (Table 1). In hip joint tuberculosis, bone graft from the greater tro-
chanter was inserted across the joint. In shoulder joint tuberculosis, the shoulder
was placed in abducted position and then the denuded acromion was inserted in
the humeral head.

However, this procedure should be avoided in joint tuberculosis of children,
in which simple curettage frequently results in a cure with restoration of joint
function. '

Case 8—Girl aged twolve.

Admitted with tuberculosis of the right hip joint with a draining sinus.

A radiograph showed destruction of the joint, the wide joint space, marked rarefaction
of the adjacent bone and persistence of the unaffected upper acetabular margin riding on the
neck of the femur (PLATE VIII, a).
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Streptomycin (0.5 g daily) was given for forty days. The femoral sinus-closed -off &
month after admission. After curettage of necrotic tissue and resection of the upper aceta-
bular margin, bone graft taken from the greater trochanter was inserted into slits prepared
in the acetabulum, head and neck of the femur. A plaster cast was applied for six months.

One year after operation the radiograph showed sound ankylosis (PLATE VIIL b).

SUMMARY AND CONCLUSION

1) Experience in tratment of tuberculosis of the bone and joint by combined
constitutional, antibiotic and operative measures is described.

2) In the vast majority of cases in the convalescent stage, simple curettage
of affeected tissue gave excellent results. In tuberculosis of the acetabular roof,
curettage of lesion through extraarticular route saved joint function.

3) In tuberculosis of the hip joint with severe destruction of the acetabul-
um or femoral head and the unaffected upper acetabular margin riding on the
femoral neck, resection of the upper acetabular margin after curettage of lesion
resulted in rapid bony union. '

4) In tuberculosis of the hip joint with long-standing extraarticular pseu-
darthrosis with adduction deformity, subtrochanteric osteotomy producing ab-
duection of the lower fragment resulted in sound union.

5) In tuberculosis of the bone and joint without secondary infection or
draining sinus, intraarticular bone grafting after curettage of lesion gave excel-
lent results. However, this procedure should be avoided in joint tuberculosis of
children, in which simple curettage frequently results in a cure with restoration
of joint function.

These experiences in operative treatment of bone and joint tuberculosis
proved that the four basic principles in operative treatment—curettage of affect-
ed area, close contact between both affected articular ends, loading on the affected
joint and vitalization of the bone adjacent to focus — were available.

One must be warned, therefore, against an unwarranted confidence in the
effectiveness of these operative measures.

We should to record our indebtedness to orthopeddo colleagues who have
helped us in this work. )
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PLATE 1
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PLATE 11
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PLATE III

a b
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PLATE 1V
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PLATE VI
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PLATE VII
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PLATE VIII






