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AN ANALYSIS OF KNEE-JOINT OPERATIONS. 

By COLONEL N. CANTLIE, l'.I.C., F.RC.S. 

(Continued from p. 77.) 

Special Opemtive Procedures. 

No. 3 

Different operations have been described for affording more extensive 
exposure of the knee-joint. These include ;-

'(a), An incision commencing over the centre of the quadriceps in the 
thigh, skirting the patella on the inner side an~ ending over the tibial spine. 
The patella is dislocated to the outer side after the expansion of the quadri
ceps into the patella has been cut. I tried this incision and was disappointed 
in the exposure obtained. In my opinion it is not to be recommended .. 

(b) Splitting the patella vertically. 
(c) Splitting the patella in a coronal plane leaving the patella ligament 

attached to the lower fragment. Then turning the two halves upwards 
and downwards. 

Both (b) and (c) would give a good exposure, but there is the difficulty of 
treating a divided patella after dealing with the knee. This leads one to 
wonder whether it might not be better ,to excise the patella in such cases, 
and logically there appears to be no reason why this should not be done. 

Regrowth of a Semilunar. 

Cases have been reported where the semilunar cartilage has been found 
present at a second operation, after being excised previously. I had one 
such case in my series. The man had had his internal semilunar cartilage 
removed at Woolwich several years before, and w~en I operated I again 
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142 An Analysis of Knee-joint Operations 

removed a fractured internal semilunar. It has been proved that the 
reformed semilunar cartilage is composed, not of cartilage, but of fibrous 
tissue. 

LESIONS PRESENT IN 100 KNEE-JOINT OPERATIONS. 

Type of lesion 

Fracture internal semilunar cartilage 
Fracture external semilunar cartilage 
Osteochondritis .. 
Hypertrophy of infrapatellar pad of fat 
Loose bodies 

TYPES IN 80 CASES OF SEMILUNAR FRACTURE. 

Fracture Number 

Longitudinal or bucket-handle fracture 42 
Anterior fracture 20 
Posterior fracture 13 
Loose semilunar-no fracture found 5 

80 

Number and 
percentage 

76 
13 

8 
2 
1 

100 

Percentage 

53 
25 
16 
6 

100 
These approximate to Bristow's figures given previously, with the 

exception of fractures of the posterior portion of the cartilage. It is certain 
that fou~ out of the five cases classified as "Loose-no fracture found" 
were faulty diagnoses. These cases should be included under posterior 
fractures. This would bring the percentage up to 21. 

RESULTS OF 83 CASES OF ALL TYPES OF KNEE-JOINT OPERATION. 

Very good 
Good 
Fair or poor, to be counted as failures 

Kumber 

52 
15 
16· . 

Percentage 

63 
18 
19 

83 100 
The standard adopted for assessing results was as follows :-
Very Good.-Patients who were able to play football, etc., and do full 

military duty. 
Good.-Patients who stated the knee was improved following operation, 

could do full military duty, but were either unable to play football at all 
or were unable to play with comfort. 

Fair or Poor.-Patients who stated the knee was not improved by 
operation and were unable to play games. Six cases out of the total of 
sixteen in this class were able to do full military duty. The total following 
operation who were unable to do full military duty was 10 or 12·5 per cent. 
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N. Cantlie 

The diagnoses of the 16 cases of failure were as follows :
Case I. Osteochondritis and many loose bodies. 
Case 2. Osteochondritis and loose body~ 
Case 3. Nipping of intrapatellar pad of fat. 
Case 4. Fracture internal semilunar cartilage. 
Case 5. Loose internal semilunar cartilage. 

143 

Cases 6 & 7. Fracture dislocation internal semilunar cartilage associated 
with osteochondritis which was only discovered at a 
second operation. 

Case 8. Hypertrophy intrapatellar pad of fat. 
Case 9. Fracture internal semilunar cartilage. 
Case 10. Loose internal semilunar cartilage. 
Case 11. Loose internal semilunar cartilage. 
Case 12. Loose internal semilunar cartilage. 
Case 13. Fracture dislocation external semilunar cartilage. 
Case 14. Fracture internal semilunar cartilage. 
Case 15. Old fracture internal semilunar cartilage. 
'Case 16. Fracture dislocation external semilunar cartilage. 

How can these cases of failure b~ accounted for, and what lessons can 
be learned in order to avoid such results? 

The failures should be grouped under three headings :-

(1) Faulty diagnoses. 
(2) Faulty operative technique. 
(3) Faulty post-operative treatment. 

These will be discussed in order. 

(1) Faulty Diagno8~. 

Under this heading are included :-
(a) Cases 3 and 8: The nipping or hypertrophy of the-intrapatellar pad 

of fat was secondary to a more severe injury. There is no doubt these two 
cases had some kind of semilunar fracture or osteochondritis which was 
missed on exploring the joint. 

(b) Cases 5, 10, 11, 12: The four loose semilunar-cartilages are also not 
"honest to goodness" diagnoses. These failures are certainly due to ·a 
fracture of the posterior portion of the semilunar being missed. It is an 
added and important argument for the removal of the whole semilunar 
at operation. Nothing could be more useless than removing a "loose" 
anterior portion of cartilage and leaving the real cause of the trouble behind. 
Once the diagnosis has been made of a fractured semilunar and a normal 
though so-called" loose" cartilage is found on opening the joint, it should 
be a rule that the posterior part of the cartilage must be removed, otherwise 
the operation may be a failure. Obvious though it appea:rs, it was some 
time before I learned this lesson. My earlier timidity in dealing with the 
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144 An Analysis of Knee-joint Operations 

knee-joint was overcome when a suitable posterior incision showed that the 
removal of the posterior third of the cartilage was not a difficult proposition. 

(2) Faulty Operative Technique. 

(a) Cases 4, 9, 13, 14, 16: These cases an had definite visible fractures 
of the semilunar cartilage, and the failure- of recovery must be put down to 
faulty operative technique. Only the visible fractured portion· of the 
semilunar was removed at operation. Failure was due to leaving the 
posterior portion of the semilunar behind. This posterior portion is often 
dragged on and loosened when the anterior portion is remoyed, and a loosened 
semilunar in such a position will cause symptoms. I was able to do a second 
operation on only one of these cases, as the others had gone to other stations. 
This case was cured by the removal of the posterior portion of the cartilage 
through a posterior incision. I have hot the slightest doubt that the other 
cases could be cured by this procedure. 

(b) Case 15: This was a pensioner who had been drawing a disability 
pension for semilunar cartilage injury after an operation for removal. He 
was very unwilling to undergo further operation, but finally consented, 
and I removed the posterior portion of the semilunar which had been left 
behind. He reported he was no better after operation, but I believe the 
pension which he was likely to lose influenced his reply. 

(3) Faulty Post-operative Treatment. 

Cases 1, 2, 6, and 7: These were all cases of osteochondritis which failed 
to respond to treatment. Most cases of this nature can be cured by prolonged 
immobilization in plaster of Paris. The average period these cases ,were 
treated was six weeks, which was not long enough. Some cases would 
probably require three months or more. 

OSTEOCHONDRITIS. 

The description " osteochondritis " in the class of case referred to here 
is really a misnomer, for rarely is there evidence of any inflammatory process. 

The condition is caused by injury, direct or indirect, to the articular 
cartilage of the femur -or tibia, and may be associated with an injury to the 
semilunar cartilage. ' The area affected is frequently in the neighbourhood 
of the intercondyloid notch. 

(a) Direct Injury.~This usually affects the articular cartilage of the 
femoral condyles, and is sometimes caused by a kick on the condyles of the 
femur when the knee is in acute flexion.It will be evident that the articular 
cartilage of the tibia is rarely injUred in this way. 

(b) Indirect Injury.-This injury is caused by a violent impact transmitted 
to the articular surfaces of the joint through the foot. It is usually due to 
jumping down from a height. 

Pathology.-,-The injury causes a -split, in the articular cartila;ge which 
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N~ Cantlie 145 

may be linear or stellate. The extent varies and depends on the force 
of the injury. The condyle may show a variety of features: (a) A linear 
split about, 1 inch long with loosened cartilage on each side; (b) an area 
denuded of cartilage and revealing bare bone, with loose undermined cartilage 
radiating from the injured area; (c) Constant movement may cause irritation 
at the affected site and this may lead to proliferation of cartilage in the 
form of villous-like processes; (d) The injured area. may show a clean 
healed surface, but with a large loose body which was detached at the time; 
of the original injury lying free in the joint. 

The constant movement of the joint prevents any chance of repair in 
the split cartilage and leads to a slow erosion of the cartilage on each side 
of the damaged area. As the erosion proceeds, small blood-vessels are 
opened up which bleed, and the presence of blood-stained synovial fluid is 
characteristic of the condition., The eroded cartilage is shed off into the 
joint in the form of numerous small flakes, which gradually increase in size 
until one niay be sufficiently large to cause locking of the joint. In the 
course of time an osteoarthritis of the joint supervenes. 

Symptoms and Physical Signs.-The symptoms are ,those of an internal 
derangement of the joint and are difficult to distinguish from those of a 
fracture of the semilunar cartilage, a condition with which it may be asso~ 
ciated. There may be more grating on movement than one would get with 
a semilunar injury, and the presence of a loose body may cause one to suspect 
the condition. 

At operation the presence of a blood-stained synovial fluid, and small 
loose flakes of cartilage are very significant, and when these features are 
present, I always make a point of inspecting the surface of the femoral 
condyle. 

Case I.-History: Football injury;' knocked over by a charge and felt 
pain at the back and outer side of the left knee. No locking. Synovitis for 
fourteen days. Knee has never been right since. When walking ten days 
ago, .knee " went out." , 

Diagnosis: Fracture of external semilunar cartilage. 
Operation: External cartilage exposed and appeared normal, but on 

flexing the knee, an area of old osteochondritis appeared over the external 
condyle of the femur. This area now appeared to have resolved, but a 
piece of articular cartilage was missing. On syringing out the joint a loose 
body, corresponding in size to the area over the condyle, was extruded. 
It was hoped this loose body was the cause of the knee "giving out," 
A r.eport, received after the patient had become a reservist, stated that the 
knee was no better. The probable explanation is, that there was a fracture 
of the posterior portion of the external semilunar cartilage which occurred 
at the same time as the injury to the external condyle. 

Case 2.-History: Not available. 
Operation: Internal semilunar cartilage was found fractured and ",'as 

removed. A piece of cartilage, the size of a sixpence, was found partially 
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146 An Analysis of Knee-,joint Operations 

separated from the internal condyle of the femur. This was excised and the 
knee put in plaster of Paris for two months. 

A report one year later stated. that the man is quite fit. He is not a 
footballer but can march thirty miles. 

Case 3.-History: Slipped in barrack room and leg went outwards with 
severe pain; knee locked. Synovitis fOJ; one month and at intervals since. 

Examination: Pain over anterior end of the internal semilunar cartilage 
and over the external condyle when bending the knee. 

Diagnosis: Fracture of internal semilunar cartilage. X-ray: Some 
osteochondritis of outer condyle of the femur., 

Operation: Internal semilunar exposed and appeared normal. External 
semilunar exposed, when a large area of osteochondritis appeared over the 
external condyle, which was partially denuded of cartilage, and with a loose 
piece one and a half inches acrOEjs. This was removed and one loose body 
extruded on syringing. ' 

In plaster of Paris for two months and no weight bearing, The result 
after one year was good. He was never a games player but considered his 
knee as sound as the normal knee and did full duty. 

Case 4.-Fell while running at football; pain over internal condyle. 
At operation, after an interval, the internal semilunar cartilage was removed. 
This did not cure the condition and a second operation later revealed blood
stained fluid in the joint, with erosion and osteochondritis of the internal 
condyle. Plaster of Paris for two months. The knee after this was still 
as bad as before and a third operation, exposing the external semilunar, 
revealed extensive osteochondritis of the external condyle, with irregular, 
partially loose tags of cartilage and over twelve loose bodies free in the 
joint. 

In plaster of Paris again for two months, but the man was eventually 
invalided from the Service. 

Case 5.-While playing hockey he received a blow on the knee with a 
hockey stick. This caused no severe pain and he continued the game, but 
synovitis came on later. 

A month after, while running, the knee gave way inwards, without 
locking, but synovitis again occurred, and pain developed whenever he 
moved the knee. The knee has never been right since and gives way 
frequently. He has lately felt a loose body in the joint. 

At operation an area of osteoc,hondritis was present over the antero
internal aspect of the internal condyle of the femur, and a loose body corres
ponding in size to this area was loose in the joint cavity. The loose body was 
removed and the edges of the area of osteochondritis which showed many 
loose pieces of cartilage were trimmed up. 

The damage to the a~ticular cartilage was undoubtedly due to the direct 
blow from the hockey stick sustained three years previously. This case 
did not recover, and was invalided. 

Case 6.-An ;officer while out fishing jumped down about six feet from 
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N. Oantlie 147 

one rock to another. The knee gave way with severe pain, and he was 
unable to walk. 

At operation some weeks later the articular cartilage over the internal' 
condyle showed an extensive antero-posterior split with much disorganization 
of the articular cartilage. Loose bodies were present. These were removed, 
and the knee put in plaster of Paris for two months . 

.r have not been able to obtain a record of the result, but the officer is 
still serving. 

CONCLUSIONS. 

The conclusions to be drawn from these results are :-
(1) First and most important is that in all cases of fracture of a semilunar, 

the whole of the cartilage should be excised instead of only the anterior 
portion. This is only possible by making a posterior incision to expose the 
posterior aspect of the joint. The only exception may be a bucket-handle 
fracture or, as I prefer to call it, a fracture dislocation of the semilunar, 
where one almost always finds the whole of the semilunar lying between 
the femor;tl condyles, the fracture having occurred cleanly along the junction 
of the semilunar with th~ la~eral and coronary ligaments. In such cases 
it is easy to remove three-quarters of the dislocated portion through an 
anterior incision, while there is merely a thin strip of semilunar left In situ 
which it is unnecessary to remove. 

It is true that a large percentage of cases recOVer completely with an 
incomplete removal. There are, however, six cases of failure totalling 
7 per cent, in my figures, which could have been cured by complete removal. 
During the last two years I have carried out complete removal in some 
30 cases of semilunat injury and have been very pleased with the immediate 
results. 'Unfortunately, owing to leaving the station and the war, I have 
been unable to follow these cases up. I am sure, however, that this is the 
correct procedure. 

(2) The greatest care must be exercised not to damage the articular 
cartilage by blind cutting when removing the semilunar. Tiny fragments 
of articular cartilage may be shorn off which form loose bodies, and cause a 
recurrence of knee trouble. To prevent this, the knee-joint should be 
washed out before closure. 

(3) The third conclusion is that osteochondritis should be suspected when 
blood-stained synovial fluid and loose bodies are present, and if present 
should be treated by immobilization in plaster of Paris for a time varying 
with the intensity of the lesion. The failures in my cases were due to 
insufficient immobilization; three to six months may be necessary. 

(4) FoUrthly, that an accurate diagnosis should be made before operation, 
and that the joint should be explored in successive steps in order not to miss 
a fracture. 

(5) Fifthly, the percentage of failures in the series was 19 per cent, made 
up as follows: (a) Faulty diagnosis 7 per cent, (b) faulty operative technique 
7 per cent, (c) osteochondritis 5 per cent. 
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Name 

Gnr. W. 

Pte. C. 

Rfm. R. 

Sig. F. 

Rfm. B. 

AC2M. 

L/Bdr. S. 

L/Cpl.B. 

Pte. H. 

Pte. M. 

Diagnosis 

Loose internal semi
lunar cartilage 

Fracture internal and 
external semilunar 
cartilages and osteo
chondritis internal 
condyle 

Fracture internal semi
lunar cartilage 

Fracture dislocation in
ternal se m i 1 una r 
cartilage 

Fracture internal semi
lunar cartilage 

Fracture dislocation ex
ternal semilunar 
cartilage 

Fracture internal semi
lunar cartilage 

Fracture external semi
lunar cartilage 

(a) Fracture internal semi
lunar cartilage 

(b) 2nd operation 

Old fracture internal 
semilunar cartilage 

REP.RESENTATIVE CASES. 

VERY GOOD RESULT. 

Period 
Type of since 

operation operation 

Excised an- 3 years 
terior % 

Excised both I year 
cartilages 

Excised in toto 9 months 

Excision an- 7 months 
terior l-

Excision in 
toto 

Excision an
terior! 

Excision in 
toto 

Excision in 
toto 

Excision an
terior % 

Excision re
maining por.
tion cartilage 

Excision re
mainder of 
internal car
tilage and 
removal loose 
body 

7 months 

1 year 

8 months 

12 months 

1 year 

9 months 

11 months 

Is knee Is knee as 
better sound as 

than before normal 
operation knee"" 

Yes Yes 

Yes No 

Yes Not quite 

Yes Yes 

Yes Not quite 

Yes Yes 

Yes Yes 

Yes Yes 

No No 

Yes Yes 

Yes Yes 

Can he play 
football Full duty Remarks 

Yes Yes Very good 

Yes Yes Very good 

Yes Yes Very good. 

Yes Yes Very good 

Could, but Yes Very good 
doesn't play 

Yes Yes Very good 

Yes Yes Very good. Gymnasium 
instructor 

Yes Yes Very good 

No No Poor 

Yes Yes Very good. Showing bene-
fit of removing remaining 
piece of cartilage 

Yes Yes Very good. States his in-
jured knee is stronger than 
his normal one 
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I{EPRESENTATIVE CASES-continued. 

GOOD RESULT. 

Is knee Is knee as 
Period better sound as 

Type of since than before normal Can he play 
Name Diagnosis operation o~eration operation knee football Full duty Remarks 

Bdr. F. Fracture external semi- Excised an- 4 years Yes No No Yes Good 
lunar cartilage terior t 

Pte. O. Fracture internal semi- Excision an- 2 years Yes No No Yes Good 
lunar cartilage terior! 

Pte. L. Loose internal semi- Excision in 7 months Yes No Not tried, Yes Good 
lunar cartilage toto does not 

think so 
Pte. F. Fracture dislocation in- Excision an- 2 years Yes No No Yes Good ~ ternal semilunar car- terior ! 

tilage Cl 
Rfm.M. Fracture internal semi- Excised an- 10 months Yes No No. Afraid Yes Good ~ 

lunar cartilage terior 1: of injuring ~ .,.... 
knee ........ ... , 

Rfm. M. Fracture internal semi- Excision an- 10 months Yes No No. Afraid Yes Good ~ 

lunar cartilage terior 1: knee will 
lock again 

Sjt. C. Fracture dislocation in- Excision an- 10 months Yes No Hockey but· Yes Good 
ternal semilunar terior 1: not football 
cartilage 

ACl J. Fracture internal semi- Excision in 5 months Yes No Not yet; was Yes Good 
lunar cartilage toto told not to 

Pte. B. Fracture internal semi- Excision an- 9 months Yes No No; tried to Yes Good 
lunar cartilage terior J pray but 

knee felt weak 
Bdr. C. Fracture dislocation in- Excision an- 1(; months Yes No Yes, but Yes Good. ? due to posterior 

ternal semilunar car- terior 1 knee doesn't portion being left behind 
tilage feel strong 
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REPRESENTA TIVE CASES-continu8d. 

Name 

Pte. \\T. 

Gnr.R. 

Pte. B. 

Diagnosis 

Osteochondritis of in
ternal and external 
femoral condyles 

Osteochondritis exter
nal femoral condyle 

Fracture internal semi
lunar cartilage 

Type of 
operation 

Loose bodies 
removed 

Loose bodv 
removed -

Excision an
terior 1-

Pensioner H. Old fracture internal 
semilunar cartilage 

Excision of 
p()st. ! of in
ternal carti
lage left after 
previous 
operation 
Excision an
terior! 

Sig. W. 

ACl B. 

Trp. A. 

Pte. B. 

LAC/B 

ACt A. 

(a) Fracture dislocation in
ternal semilunar car
tilage 

(b) ~nd' operation osteo
chondritis 

Hypertrophied infra
patellar pad of fat 

Pad partially 
excised 

Loose internal 
lunar cartilage 

semi- Excision an
terior i 

Loose internal 
lunar cartilage 

Loose internal 
lunar cartilage 

semi- ExCision an
terior t 

semi- Excision in 
toto 

Fracture dislocation ex- Excision all
ternal semilunar car- terior 1 
tilage 

FAIR OR POOR RESULT. 

Period 
since 

operation 

9 months 

10 months 

1 year 

1 year 

9.months 

Not given 

1 year 

18 months 

18 months 

2 years 

Is knee 
better 

than before 
operation 

No 

No 

Yes, a little 
better but 
still swells 

No 

Yes 

No 

No 

No 

No 

No 

10 months No worse 

Is knee as 
sound as 
normal 
knee 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Can he play 
football 

No 

No game 
where great 
exertion 
necessary 

No 

No 

No 

No 

No 

No 

No 

No 

Full duty 

No 

No 

Yes 

Does his 
work as a 
miner 

Yes 

No 

No 

No 

Yes 

Yes, hut Yes 
lockingoc-
curs at times 

Remarks 

Invalided 

Poor 

Poor. C).Ire probable if re
maining portion of car
tilage were excised 

Poor, Pension element 
should lie taken into 
account 

Fair 

Poor. First operation had 
poor result because osteo
chondritis was probably 
missed 

Poor. A fracture of pos
teriorpart of cartilage or 
osteochondritis missed at 
operation 

Poor. Due to posterior ~. 
remaining or overlooking 
osteochondritis 

Poor. ? Fracture of post
erior portion cartilage 

Poor. Cannot account for 
failure unless fracture of 
external cartilage missed 

Poor; ? due to posterior 
portion left behind 
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N. Oantlie 151 

It should be possible to improve these figures by better methods of 
operation and treatment to at least 10 per cent.. 

SUMMARY. 

(1) The results in 83 cases of operation upon the knee-joint are discussed. 
(2) A recommendation is made for the total removal of a fractured semi

lunar through anterior and posterior incisions. 
. (3) A description of cases of ofl.teochondritis is given, and the'treatment 

discussed. 
(4) The reasons for failure in 19 per cent of cases are described, and the 

procedures recommended to improve these figures are given. 
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