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A retrospective and prospective study was carried out between July

1988 and July 1990. During this period 171 consecutive double

contrast knee arthrograms were done at the Nairobi Hospital and

studied for purposes of this dissertation.

The various types of knee derangements seen on double con t ras t

arthrography were analysed. 28% of these patients also had

arthrotomy done. In patients where arthrotomy records were

available comparison and correlationship between double contrast

knee arthrography and arthrotomy were made.

The commonest pathology demonstrated was meniscal tears - either

medial or lateral meniscus. The commonest tear was of the medial

meniscus posterior horn (45.5%). Other lesions demonstrated

included Baker's cysts (18.2%), Discoid menisci (2.4%), Cruciate

ligament tears (2.4%), Loose body (3.0%) and Collateral ligament

tears (2.4%).

The patients age ranged from 6 to 60 years, and the commonest age

group was 20 to 30 years. The male to female ratio was 1.8:1.0.

The overall arthrographic accuracy calculated compared with

arthrotomy was 90.5%. Arthrography was found to be accurate in



iagnosing medial meniscal lesions and had a sensitivity of 0.92.

where as arthrography ~l,iasinaccurate in diagr"lo~:sin9 Jab",r"a.l menis ca I

with a low sensitivity of 0.50.

It is recommended that artt-n-ography is safe, easy to pe r f orm,

virtually free of complications, not time consuming and an accurate

procedure in diagnosing internal derangements of the knee. It is

recommended as the first diagnostic tool of choice. and in those

cases where arthrographic findings are equivocal and do not match

with clinical findings, pa rt i cu Lar Ly in Lnj ur Les to the Lat.e r a I

meniscus, other diagnostic aids e.g Arthroscopy or Exploratory

arthrotomy should be undertaken.
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Arthrography of the knee was first performed in 1905 (Robinson and

Werndorff, 1905) using air.

Later Boyd in 1934 recommended the use of posi tive contrast

arthrography, which became popu lar in Scandinavia following the

work of Lindblom (1938).

Double Contrast techniques using mixtures of air and water soluble

contrast media we re initiated by Bircher- and Obe rhoLzer (19;54).

Later advances in this techn ique IMere reported by Simon et aI

(1946), Sachs et al (1950) and Butt and Mclntyre(l) 1969.

Only in the last decade in North America and Europe has

arthrography become a routine examination for accurate diagnosis of

internal derangements of the knee.

Arthrography should not be regarded as a short cut to diagnosis but

is an adjunct to clinical examination and certainly not an

aLter-natLve . (Nob Ie and Er-at 1980).

Ricklin et al (1971) have produced a monograph on clinical

diagnosis and therapy of meniscal Lni urLee , based on r-esults ot

more than 2,500 examinations.

- 3 --



Arthrography of the knee vJas introduced to the Hoyal National

Orthopaedic Hospital (London) in 1972, and the First 1.000

arthographic examination were reviewed to provide a background for

any institution setting up an arthrographic service.

There are various indications for double contrast arthrography and

it is used to investigate various joints including the knee, the

shoulder, the hip, the temporomandibular, the metatarsophalangeal

and interphalangeal joints.

Arthrography of the knee accounts for over 90% of all arthrograms

performed. The use of arthrography and ar+hr-os cocv has almost.

eliminated the need for diagnostic arthrotomy. Double contrast

knee art hr-ocr-aohy is as accurate as a rt hr-oscopy in expe rienced

hands and requires neither hosptalization nor general anaethesia.

The Examination lasts 15 - 30 minutes and the patient IS mobile

immediately. Within 24 - 48 hrs any residual pain and sl;.,le111nq

will have subsided.

The morbidity attached to Double Contrast knee art.hroqrap hv has

been shown to be negligible.

The objectives of this studv are to critically evaluate the pattern

and accuracy of the radiological reports and to ascertain whether

Double Contrast arthrography provides useful diagnotic information

in the management of the knee derangements.

- 4 -



The knee joint is prone to a variety of complex injuries. which are
commonly sports related. Double Contrast arthrography of the knee

joint is a safe and informative investigation.

In Nairobi. to date, this investigation is only carried out at the

Nairobi Hospital. One of the aims of this study was to familiarlse

the author with the techn Lque , and reporting of Double Contrast

knee arthrograms.

The specific aim of this study are to;

L Analyse the pattern of radiological findings

double in contrast knee arthrography.

2. Evaluate the efficacy of Double Contrast knee

arthrography as a diagnostic tool in knee

derangements as compared to arthrotomy.

3. Make recommedations and/or critisms to improve

the practice of Double Contrast arthrography -

in Kenya.

- 5 -



QEFJNBT.JONQf.T.E:RMINO~OqYRE:fE:R8I;QH TO .IN ..THJ$ $Jl)QY:

1. $~n$:i.t.1y:j.tY.: The sen sit i v ity of an exam inat ion is s hown

by the percentage of all patients with the disease for

whom a true positive is found.

2. $P§!c:::iJic:::1tY: T he spec if icity of an exam inat ion is s hown

by the percentage of patients without the disease for

whom a true negative is found.
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EL.A ~ I.. G A tt A.T .QMY

The knee joint IS the Lar qest and most cornplex derived fr-om a

primitive double condylar articulation.

Art.JgqJ#.c ...$LJ.r.f.E?,.G.E2:'?"..

The knee joint is composed of 3 articulations;

1. Femoral Patellar

2. Medial Tibial-Femoral

3. Lateral Tibial-Femoral

The femoral articular surfaces are composed of medial and lateral

condyles separated by the inter condylar notch. Anteriorly the

trochlear surface is the site of articulation with the patella.

The tibial articular surfaces consist of the medial and lateral

condyles separated by the intercondylar area. Ihe c on dy l a r

surfaces are qently hoLl owe d out centrally and flattened

peripherally where it is covered by the correspondinq meniscus.

The patella has medial and lateral facets for articulation with the

patellar surface of the femur.

Ib.~$Yn9\l:i,~~lt1E2rflPt~E?,nE2

The synovial membrane of the knee is the most complex and

extensive in the body. It extends upwards from the patella to

form the supra patella bursa, which lies beneath the quadriceps



femoris. The bursa f r-equent.Ly contains to lds of synovia thus
producing communicating compartments. At the back of the lateral

menISCUS the synovial membrane forms a cuI - de - sac, the sub -

popliteal recess, between the groove on the surface of the meniscus

and the tendon of the popliteus.

An inconstant posterior pouch extends into the popliteal space in

about 13% of cases(35). When the stalk like communication of this

pouch with the knee is obs t r-uc teo , or' when this bu rsa becornes

inflammed, this popliteal bursa is called a Baker's cyst.
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The Extra,.- Ga,P§QJ..:3,[.. 1",5g.:3,wE.'!n:ts

These ligaments are essentially for joint stability namely;

ligamentum patella. the fibrous capsule. tibial and fibular

collateral ligaments. oblique and arcuate popliteal ligaments.

1.0.t:[.:3,...~......:3,rt:t..gq.la,.r: .....l",.i.ga,rn.~.n.t..$

These are the anterior- and posterior cruci ate ligaments. wh ich

extend obliquely from the walls of the intercondylar notch of the

femur to the intercondylar area of the tibia.

Th~.menj$.G.l

The medial and lateral menisci are cresenteric shaped f ibrous

structures which rest on the articulating surfaces of the upper

end of the tibia. Their function is to deepen the concavity of the

tibial condyles. to act as cushions or- shock absorbers and to

facilitate lubrication. The peripheral borders of each is t.hick

and convex, and is attached to the tibial condyles by the coronary

ligaments. The thick peripheral zone is vascularized by capillary

loops from the fibrous capsule and synovial membrane, whilst the

inner region is avascular. (24. ~55, 37).

The medial meniscus is nearly semicircular in shape. but is broader-

behind than in front, anteriorly it :is attached to the anterior

intercondylar area infront of the attchment of the anterior

cruciate ligament. Posteriorly the medial meniscus is attached to

the posterior intercondylar area between the

- 9-



attachment of the posterior cruciate ligament and tibial spine.
lhe lateral meniscus ln contrast nearly forms a complete circle.

The anterior and posterior horns are attached to the anterior and

posterior intercondylar areas respectively. It lacks tlrm

attachment posteriorly whe re the popl iteus muscles ente re and exi ts

the joints. The posterior horn of the lateral meniscus is loosely

attached to the femur by the anterior (Wrisberg) and oos terLor

(Humphrey) menisco femoral ligaments. The lateral meniscus is not

attached to the fibular (lateral) collateral ligament. (24)

- 10 -



M.ArERIA~$

The study was carried out at Nair-obi Hospital, F?adiolo:)gyIJepartment

and was both retrospective and pt~ospective. A total of 86

retrospective cases were analysed from 5th July, 1988 to 7th July.

1989, additionally 85 prospective Double Contrast knee arthrograms

were performed from 7th July. 1989 to September 30th 1990, giving

a grand tota 1 of one hundr-ed and seven ty one consecuti ve D.c.

(Double Contrast) knee arthrograms.

The Double Contrast knee arthrograms have all been performed and

reported after reaching a consensus decision by the same group of

radiologists therefore excluding any bias.

Patients It~ererefe rred to the depar-tment by their physicians or-

orthopaedic su rgeons for investigation of a suspected men iscal

tear, from various parts of the country. On average one

examination was performed on every alternate day, excluding

weekends.

A comparison was made between the findings on Double Contrast knee

arthrography and those at arthrotomy. This was done by analysis of

operation notes and direct communication with the respective

orthopaedic surgeons.



>'L:- .. .R....JL YE;QI,JIP. J'1.E; 1'1 .. T

. A Siemens Siregraph C Machine with a focal spot SIze of

O.6mm was used. Focal film distance was 1.15 metres .

. Fast screen - fast film combinations were used.

Exposure factors KV - 55 kv

--12.5 MAS

A moving grid with .Good collimation of x-ray beam

. X-ray screening machine with good resolution.

POSITIVE CONTRAST MEDIA:~Smls of Urominro 300

(Bracco) was used.

Newer water soluble (Non-ionic low osmolar)

contrast media are safer and have

considerable advantages over the conventional

media, (25. 28). A contrast media with low

viscosity is commonly accepted for knee

arthrography to avoid too thick coating of

the synovial which may induce transient

reactive synovitis due to high osmolority.

Iohexol (Omnipaque), loxaglate are

alt e r-riat ive con t raet media.' The iodine

concentration needed ranges from (1.5g -

1.8g) or 300-350mg Ilml for an ideal

a rt hr oqram ,

NEGATIVE CONTRAST MEDIA: Atmospheric aIr was

used.
..12 -



No adverse effects were noted during the
study.

Adrenalin Solution can be added to the

contrast medium and may be useful if the

examination is prolonged for any reason(31)

(Roebuck, 19T1). This Io\)asnot done at our

hospital.

P.r~P9.r.9.t...i..9.n..:.. Apart from explaining the procedure to the

patient, no additional preparation is

required.

Reactive synovitis defined as

arthrograhic hydrops combined with

inflammatory signs as hyperaemia, heat and

a post-

tenderness were found in 25% of patients

using urograffin 60%. No such cases were

observed using Omnipaque (Non-ionic low

osmolar).

Double Contrast methods are more reliable In

diagnosing lesions of the central men i sca I

r Lrn ,

Inqj,~.g..tjQn§.:

1. The investigation and elucidation of suspected

meniscal or cruciate ligament injury provides the

main indication for Double Contrast knee

arthrography.
...13-



2. Diagnosis of popliteal cysts.
3. Diagnosis of Osteochondritis dessicans.

4. Diagnosis of Chondromalacia patellae. Pigmented

Villonodular synovitis. Synovial Chondromatosis.

Synovial haemangioma.

s. Diagnosis of Discoid menisci and meniscal

degeneration. persistence of symptoms following

a r t hr-o t crny ,

6. Contemplated meniscectomy in any child and

Blount's deformity.

7. Recurrent joint effusion without significant

history of trauma, where the diagnosis lies

between a meniscal lesion and non traumatic

synovitis.

C90t.C.9,.:i,JJQj,g.9,:t.i.91l§ ..:..

Presence of local skin sepsis is an absolute

contraindication to knee arthrography because of

the risk of inducing septic arthritis. Bleeding

disorders and anticoagulant medication are

relative contraindications.

T.1;.G.H.NIQl,JI; ..:..

The technique used in this project was a fluoroscopically

controlled double contrast knee arthrography. The procedure is

- 14 -



carried out with strict asepsis.

Four flou roscopic exposu res are taken , and used as scout f i Lms to

determine the precise technique and expos.u re factors for the

procedure , Local anaethesia for the joint punctu re was found

necessary.

The knee is cleaned with spirit and draped. A medial approach is

preferred at ou r centre. The patella is pu Ll ed medially an d the

mid patellar dimple felt. Puncture is made at this site.

A 19 gauge 1.5 inch, short bevelled needle is used to enter the

joint.

surface

needle is di rected so as to scrape the poster'lorThe

of the patella. A 2ml syringe is used for J OHt L

aspiration, as this a Ll ows better' suction, desplte anv

inconvenience due to a large joint effusion. Complete aspIration

is necessary as any retained fluid dilutes the con st rast med i a , In

addition con t rast and synovial fluid are poorLy miscible qiVHt':J

decreased film clarity.
The aspi r-ated fluid is usually d isca rded unless t.here is a f;,;pecU'ic

indication for culture or crystal identification.

When a joint effusion is not present verification of the intra -

articular position of the needle tip can be accomplished by

injecting a small amount of positive contrast medIa under

flouroscopic observation.

~ 15 -



5ml of positive contrast media is 1njected into the Joint space,

this is f o l Lovred by' 50 ···80 mI of a i r , The volume of a i r injected

is determined by the .i o i nt space size.

The volume of air is thought to be sufficient v·.lhenthe patient

complains of fu llness of the joint, or a1 ternati vely when an

increase in difficulty of injection is noted by the radiologist.

After removing the needle, the joint was flexed and extended

actively or- passively for' a minute or- two, to ensur-e adequate

distribution of contrast media throughout the joint.

The patient is o ron e with the knee elevated by a hard foam pad,

which facilitates positioning of the joint, and increase the focu~

subject distance and to increase sharpness. The medial meniscus is

examined first, by applying an abduction force, to "open- up" the

medial anterior horn, starting from a neutral position and moving

anteriorly. The posterior horn is examined in a similar way.

In cases where the prone position 1S Lrnprat i cab Le adequate i Iuns

may be obtained with the patient supine (ROEBUCK, 1977).(31)

To visualize the lateral meniscus an adduction force 1S applied to

the joint and 8 exposures taken in the same manner as the medIal

side.

- 16 -



nee flexed are taken tel study' the s yriovi a l cavit.v and the state 01

he cr uc La te 1i gamen t.s ,

An assistant is needed to manipulate the leg l!>Jhlle the Radiolo~Jlst

screens the j OHIL

Aft~r gq,r~

The patient is a Ll owe d to '.•Jeight bear immediately and 1:':', a.dvise(j to

avoid strenous e:><:erClses for 24 hours. Mild an a Lqe s ic.s a r .

prescribed if indicated.

RA.D.IATIQNHP 80Tt;GT ION;

Coning is used to re du ce the rad i at i on field s i ze , :3catter"

radIation is reduced by the use of lead impregnated rubber shIelds.

Both these factors wIll reduce radiation exposure to the patIent

and r ad i o LocLe t s , Both the r ad i o Loq i s t and his as sLs tan t uses leaci

aprons and in addition the assistant wears lead gloves durIng the

procedu re ..

Criteria used to dIagnose meniscal tears were

(a) Passage of contrast media into the substance of t he men 1 ::-:;CIW.

(b) Loss of its triangular shape.

ec) Abnormal shortenIng of the menISCUS.

(d) Marked irregularity of the meniscal surface .

.- 17 _.



(e) Peripheral and/or central detachment of a fragment.
(f) Distortion of the popliteus bursa.

$.HQHTGQM).Ng$ ;

Arthrotomy has certain shortcomings:

(a) Employing a single anterior incision, the limited field

of view prevents complete visualization of menisci,

particularly the posterior horns of the ipsilateral

meniscus and most of the contralateral meniscus (B.M.J.

1979).

(b) An injury may only be revealed when an attempt is made to

remove the meniscus.

(c) The operative incision into the meniscus may extend into

a peripheral meniscal tear so that it is not apparent at

the time of removal.

(d) A normal meniscus may be torn inadvertently dUrIng

menisectomy so that it appears that the removed structure

was already torn.

These problems apply only to a minority of cases and reference to

them is in no way intended to explain all discrepancies between the

findings at arthrography and operation.

The radiologist must, however, be awa re of the surgeon's I r rn i t.e d

field of view of the menISCUS under ce r-taIn ci:--cumstances and

appreciate that in such conditions the arthrographer's VIew may be

superior and his findings therefore most 1ikely to be co rrect ,

- 18 ""



8E$U~TS

The results obtained in this study are presented In two

sections.

$~GTIQ~ 0:
$~GTJQNS:

Tables 1 - 6.

Figures 1 - 12.
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TABLE 1: HISTOGRAM OF AGE & SEX DISTRIBUTION

6-

MALE22-

20-

8-

FEMALE
18-

16-

14-

12-

10-

4-
2-

0-1_--:.:.:.:.::,::::::.:::::_:.::.::.:. :.:..::.::::::":::":-:.:.:.:.:.:.::":::":":":-~.:.:.:.::.':::::::::':--:::.::.:.':':':'::":--..:.:.:.::.:.::::::::":::-----:::-::::":::":":--: - .:-:".:"::.:":._.:.':.
51-55 56-60 >60

AGE GROUPS (YEARS)

NB: 12 males and

7 females did not give any age
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M.AkE::$: 110

M:F RATIO = 1.8:1

N.~.I;l.~h12 males and '7 females did not gi ve any age.
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-------------------------------T----------T----------
SYMPTOMS I NO 1 %

-------------------------------t----------r----------
-----:::~~~::-------------------t----::---_r_--~:::---
-------------------------------1----------1-----------.

LOCKING 12 14%-------------------------------t----------t----------1
__ _ _.~_=..=~~I:.~.~~_~.~~._.~~.._~~_=.~r~w··,,· __ •••••.• '_'_"11

_ .. .~~~~_ .. _ _ "II _ _.~.~.:_ ._ __.

GIVING WAY 8 10%

l
-------------------------------· ---------- ----------.
_______..I~~I~~~~~.~~:_.._.__ ._.. ._. ._.__ ._.__. _._._._.l._ .._._.._~~~:._.._.._._.l_ .._ .._ .._._~~~~.~~..__ .

N.S.

1. Patients presented with more than one of the symptoms above_

2. Only the prospective part of the study was analysed above_

..22-



------------------------------T-----------T----------,
.__~_y!.'.E'._~_~~~U_~~ . ~~ L--%------

SPORTS RELATED 1 23 27%------------------------------ ------------ -----------
I

ROAD TRAFFIC ACCIDENTS I 4 5%------------------------------+----------- ----------
I I I

OCCUPAT IONAL I 2 I 3%------------------------------+-----------+----------
I I

TWIST INJURIES t 22 t 26%------------------------------ ----------- ----------

t
NO DEFINITE HISTORY OF INJURY 34 39%------------------------------ ----------- -----------_~~~~: J ~~L:~~~_

N~~.~ The above data was collected from the prospective
group of patients.



20 (11.7%) 21 (12.2%) 41 (23.9%)

NB: A total of 171 knee Arthrograms were performed, out ot
these 85 were left knee and 86 were right knee.

The Arthrographic Examinations showed that patIents often
had a combination of pathologies.
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·--------------------T----------------------------------1
ARTHROGRAPHY I ARTHROTOMY

MEDICAL MENISCUS t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J
TEAR 34 2 I

I NO TEAR 3 8 I
r--------------------.-------------------------------~

TEAR 2 21~ ~~_~~~~ l ~ ~~ j
T t ] t'-lumberof A rt hr ot.om Ies 47 (L~i3% )o ~:a., .."....

Tot.a l of Normal Ar-thr-ogr-ams ....,. :38 (22%)

Tot a I (~,l:sesnot oper'ated - 86 (50%)

(WIth proven tears by Arthrography)

Total study sample 171 (100%)

.-25 -



M[::PJ0L .. t-l.ENJ3.GLJ$:

Sen~d ti vi ty

~3peci f i ot y

Accu racv

kATE;RAL MEN:r:SGLJ$;

SensItIvity

Specificty

(::')cc:uracy

rr ~/c~7 0.919~~ .J" ....) ~..

~ 8/10 --. 0.8

~- 100 x 42/47 -~ 89.4~.s

2/4 ;::: 0.5

41/43 ;::: 0.95

100 >< 43/47 ;:::91.5%

Average overall accuracy 91.5 + 89.4
------------- - 90.5%

2



Sf:GTJ9NSH=H FIGURES 1-12"

FIGURES 1 & 2 CONTROL PICTURES WITH
~1ANIPULATION"
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FIGURE 3 DOUBLE CONTRAST KNEE ARTHROGRAM SHOWING A
NORMAL MEDIAL MENISCUS ANTERIOR HORN.
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IUUHl::.S DOUBLE CON1RASr KNEE AR1HROGRAM SHUWING A
NORMAL LAlc~AL MENISCUS.
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=IGURE 6 DOUBLE CONTRAST KNEE ARTHROGRAM DEMONSTRATING
NORMAL ANTEROPOSTERIOR AND LATERAL VIEWS.

- 31 -



FIGURE 7
DOUBLE CONTRAST KNEE ARTHROGRAM DEMONSTRA1ING
A PERIPHERAL VERTICAL TEAR OF THE POSTlRIORHORN.
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FIGURE 8 DOUBLE CONTRAST KNEE ARTHROGRAM SHOWING
MULTIPLE TEARS OF THE MEDIAL MENISCUS
POSTERIOR HORN.
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FIGURE:.. '} DOUBLE CONTRf'tST KNEE f'tRfHROGRAH SHOWING fj
TEAR OF THE MEDIAL. MENISCUS POSTERIUR HC)f~r"'_



FIC1UPE 10 oS.11 DOUBLE CONTPAST KNEE APTHPOC1PAM SHOWINC1
DISCOID MENISCUS.



of one hundred and seventy one (171) consecutive

Arthrograrns I."Jere performed in this st.u dy and the resu 1ts IAierp

analysed and ell abora ted upon in this seo t r on .

range was 6-60 years with a mearl male age of 31 years and

a mean f ema1e age of 34 y'ea I~'S •

Theoverall median age agroup was 20-30 years which accounted for

30% of the patients. This t~las comoar ab l e w i t h a s tudy done at Lhe

Royal National Or'thopaedic hospitals, London (",iher'e 32.7% o t the

patient were between the age of 20-30 years.

There were three patients in the 6-15 years age group. All these

patients wer e d.i s.cove r-eo to have d i sc o r d menisci VJhlCh is iJ

congenital disor-der.

The peak: rnaI (2! inc:idence !,I.,ldS20--30 },1ear"s !,I'.Ihil~3t the r:'caf<: temaIe

incidence appeared between 30-40 years.

Smillie's f i.nd Lnqs , I."!here females had a delayed peak:' inclderlc:E';'. (5?)

The differ-ence can be attr-ibuted to the different aeti o.t oqi es

affecting the groups, the commonest being degeneratIve disease.

The male group is more likely to be involved in vigorous sportIng

actiVities for example football and squash, whereas thiS IS not
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e case wit h r ernal ee .

male to r erna Ie ra t i o elf pa t i en t s undergoing t.h i.s

amination v.;a:3 1.13 :1 The male preponderance is similar to that

und by previous researchers. (8, 21)

common presentIng symptom was paln which was found In 84

(1005';;) of t.ho s.e questioned. ~~ study' bj'" Smillle (52)

results where all his 239 patients (100%) presented

Pain was more pronounced whilst I,h,lalking or I,h)elght bearinO;I on the

affected joint. Patients had varying degrees of pain. however no

attempt was made to d 1f fer en t 1ate them.

locations of pain but all groupc~d under one.

Swelling of the knee joint was noted in 32% of patients.

Cat'valho(6) s.howe.d that not all patIent::::; havinq joint s',h,lelllng:3 had

ef f us s i on s , and no del' in i te relationship was found betll»een t.he 1~1.....io ,

Local s' ...re l Li no is not a p r orru nent cl LnLcal f e a t u r-e of the

longitudual tears, on the other hand one of the most consistent and

reliable siqns of horIzontal tears.(32)

Locking of the knee joint was recorded In 14% of patients. r h t s



~s smaller than the number in Smillie"s study 24%(32). Another
Butt and Mcltyre(l) reported 12% of patient locking at the
aco Lden t ,

ocking has been defined as the occu r ence of a sudden positive

course of a rotating movement of the joint.(32) It is

evident that, however, the number of cases wh ich expe ri ence lockIng

at the original accident is smaller than generally suppossed (32).

Locking has been shown to be due to the interposition of a sectIon

of a meniscus between the femur and tibia. The patient's statement,

that the knee is "locked" is not enough. He must explain exac ti v

what he means by locking, dernon et.rat.Lnq the position in wh ich the

knee was fixed.

84% of patients complained of a disturbance of gait. This varied

from limping, avoidance of weight bearing on the affected knee or

use of a walking aid, all of these were grouped under one heading.

10% of patients presented w i t h a history of "giving-way'" in a study'

by Smillie. (32). 12% of patients presented \t,lithgiving-v,JaY".

This symptom was described as "something slipping. about in the

joint" en' a collapse of the joint during v.JeightbeEu'ing or'walfong.

The commonest cause of 'giving-way' is a longitudual or horizontal

cleavage tear of the posterior segment the meniscus.
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ot he!I" c:::aus e s are 0 1 d r-upt.u re of t.he an t.e rr o I" C:r ucia t:e

ligament, qu aclr f.c ep s insuff ic i en.cy or loss 0 ~ r u 11 extension

(snu Ll i e ) .

511)atients. (61%) a t t.rLbu t.ed their" Lni u r i ee to a deti nite t.r aumattc

event, 34 (:59%) patients give no definite history of trauma. In

other' s.t.u d i e s results. s howe d 47% of patients. at t ri bu t.e d t.he i r

injuries(32) to a definite t.r aumat Lc event, \.vher'ea:c;.'S3,% had n()

injury. The sample size in ou r s.tu dy I,,,,as muc h smaller' , 8",) ,1S

compared to 2000 which could possibly explain the difference.

(27%) patients has a sports related lnjury. Common1y t: he s e

involved football or squash. The be I ow studies s how 16% of

patients has sports related injuries.

2% of the patients had been involved i n roa d t.r a f f ic ac c iden ts ,

with trauma to the knee. This was higher than other stuJies

WhlCh had 0.7%.(32)

TINO patientf;. gave a hi s t.ory of ()cc;upational t raurna or' \.\Ior'f<: I'elt,t:ed

trauma. One patient related his symptoms to a fall from a ladder.

whils.t the other was hit by a falling metal pipe. T~e below table

(Smillie page 114) s hows oomp a r ab l e r-e su Lt s , The results tor

coalmining injuries has decreased tremendously from 22% to 0.8%,

due to the advent of mechanis.ation.

Ch.anq i nq pattern con t r ae t i no hi s t.o r Le s of 'original i n j u r Y HI 6UOO

rnenlsectornies.



Circumstances 2000 cases

of

mechanism

1955 - 1960

(%)

2000 cases

1963 - 1967

(%)

2000 cases

1969 - 1974

(%)

Football or Athletic

injury

Coalmlning

Industrial

Road Traffic

2:3

22

5.5

1.5

16 16

19 0.8

5 j

2 0.7

6 4.5

21 18

41 53

Domestic

Twist (minimal strain) 23

No injury 25

Twist injuries accounts for 26%, where patients missed a step, as

their foot was caught in a hole. The above stlldy shows a range of

23% - 18% accounting for twist injuries.
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Ib~_P~~t~rnQfAr~hrQgr~pbiG_fiD~ing§
A total of 171 consecutive knee arthrograms were performed a-s

(49.7%) left knees and 86 (50.3%) right knees were examined. rhe

above results show that both knees were equally affected without

any preferences. Studying table 5 the pathology found in the left

knee is almost identical to that of the right knee. The results by

BUTT and MCINTYRE (1) are comparable.

(i total of 41 patients 23.9% of the a rt hr-oor-arnsperformed ItJere

reported as normal. A study by Carvalho and Jurik(6) showed 40% of

arthroqrams performed as normal. The difference between the two

was possibly because of the different sample sizes. Carvalho only

had 30 patients, compared to 171. A study by Butt and Mclntyre(l)

showed comparable results 21% normal arthrograms and had a large

sample size of 239 patients.

The reason for a small number of normal arthroqr-ams ,is that most

patients had been referred by Orthpaedic Surqeons, who had examined

the patients thoroughly and only r-eferred the hiqhly suspIcious

cases.

Patients referred for arthroqraphy had mostly been screened by two

doctors, that is a General practitioner who then referred them to

an Orthopaedic

examinations.

in this I,.)ayreducinq theSurgeon,
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The tollow up of these patients reported as normal is discussed

under the accuracy of arthrography.

THE tiEQ tAL ..MI;N)$c:::l)$

DVr:F{y'lI;W

The firm peripheral attachments of the medial meniscus makes It

more prone to tears by shearing forces especially in athletes(32)

(Smillie). There is a spectrum of meniscal injuries that IS listed

below, and some already shown in the illustrations

The spectrum of rneni sca l injuries includes per-ipheral det.f:H:::llflH?ilt"

per ipheral tear, cleavage tear, simple vertical tear, bucket handle

tear and oblique tears.

fhe normal meniscus IS resilient, and because of this resilIence

SlIght rotation of the lower leg will cause the meniscus to pop

into the joint space. This can be appreciated fluorOSCOPIcally.

The degenerated meniscus soon loses this resilience, often Will not

respond to leg manipulation, and is curled, bent or drooping.

Degenet~ated men is c i are prone to ho ri zont aI tears (.32) and is of t::en

difficult to tell when one becomes the other. fhe medial meniscus

is attached throughout to the f ib r-ous s vn ov i um w i t h the exc ep t.Lon

of a small r-ecess postero-super"iously. An 'overturned lateral

view " has been recommen ded by Thomas Frede (10), to vi evv oa tho loqV

of the posterior horn of the medial meniscus t.hat 'Mould have <Jotte

unrecognised using the routIne technIque.
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FJNQINg$QFTH~M~PJA~M~NI$CV§
Using the criteria discussed to diagnose meniscal tears 78 patients

(46%) had tears of the medial meniscus posterior horn. where as 18

patients (10.5%) had tears of the anterior horn. and 17 patients

(10%) had tears of the anterior and posterior horns.

This pathology was the commonest found in this study and many

others (8. 12).

THE kATERAk~EN1~CU$
QV~RYT~~I

The normal lateral meniscus has a complete peripheral attachment In

its anterior two thirds. but posteriorly is crossed by the sheath

of the popliteus tendon. The sheath communicates with the knee

joint and is t.he ref or-e filled w i t h both positive and negative

contrast media. The filled sheath gives the meniscus a detached

appearance. The accumulation of contrast media in the politeus

sheath interferes considerably with the evaluation of the contours

of the lateral meniscus and makes it pract i.ca lLy impo:ssible to

detect contrast media that has penetrated the posterior third of

the meniscus. This anatomical feature undoubtedl~ accounts for the

decreased accuracy of diagnosis of tears of the lateral meniscus.

- 43 --



FINPJNqS QFTE8R$PFnj~kATFRALbENJ$GVS
On art.hroc raphy 17 patients (10%) had t.ears or their La t e r a I

meniscus anterior horn, where as 1 (0.6%) pa t i en t. had a tear of the

post.e r f.o r horn. TI,,)opatients (1-2%) had teat'S of both an t e r r o r and

ocst e rio r borns . The pat ho loqy :~;een 1:3 muc h le~:S:3t han t.hat:

ccmpa red to the medial men i scu s , 80nl11e(32) s howe d 71.1% me d i aI

meniscal tears compared to 28.9% lateral meniscal tears. Our study

shovre d 81% rne d ia 1 men i sc i tea I~S compa r'ed to 19% late ra I rnE.~I'1i ~~(::a1

tea.r s ,

G.8~,IG)Orr;.L" tCi8tJFNT$

QVf::g\l,I,f;~~\I

The anterior cruclate ligaments should be examined routInely

because. although it might be ruptured as an isolated InjUry, it IS

commonly deranged in association with medial menlscal or medIal

collateral ligament tears.

A ve ry s at i et ac tor-v techn r qu e is that advoca t ed by F re idbe rqe r

(1979) and Str'oker' (1980) (8, 11). The patient sits on the end o l

the radiographic table with his thigh supported on a pad and the

leg hanging vertically. Two r ad ioqr aphe are e xpo s.ed w i th d

horizontal beam. one at rest and one with the calf actively pressed

against the edge of the table.

L,iljedahl(11) recommends a La t e ra l viel.,',,1 for' demon str-a t.Lnq tcal'2,o

It is Important that the knee is flexed through at least 6U
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RadIographs are taken with a vertIcal beam, uSlng eIther

fluoroscopIC spot film device or an overcouch tube. A radIograph

b(:;! r out Lne l y taken under' ~3tress VH th the tibia pu Ll ed

the: ..d r'av·Jer s i ·gn·· manou ve r.

is no visible cru iciate 1igament even w it h ant e r Lo:

tr-ac ti on on the Lower tibia than a comp l et e rupture oan be

diagnosed with certainity (1). If the anterior cruciate. insteaJ

of being a taut strut is "droopy" and this laxity persists bo t.h

with anter-ior traction of the tibia and w i t h the f··;rlee it'l full

extension then attenuation or tearing of the anterior lIgament can

be diagnosed with certainity.

Arthrography has been correct in 69% in d i aqnos i nq rup t.u r ed cHid

poster-ior cruciates (17). According to Liljedahl(ll) single

contrast a r t hr oqraptry combined I.•••ii t h t.omo qrap hv is the ruet.hod oi

chOIce In demonstrating cruciate ligament lesions and an accuracy

of {)O~ r eco r de d .

MRhas an aoou r aoy of 95% in diaS:;lno:::->inganterior c r uc Lat;e ligarileilt

tear's (19), MRI. Imaging of the knee is an ex t reme l y accurate rnean.s

of non+ inva s Lve as s esmen t of the integr'jty of the meni s.c i and

anterior cruciate ligaments. This accuracy exceeds that reporteJ

tor arthrography. The only great disadvantage of MRI lrnagln~.:j belilq

the cost and hence unavailability.
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FJtlQJNq>

eruciate ligaments tears were noted in 4 patients (2.4%). fhis 15

very low compared to a study by Butt and McIntyre (1969)(1) WhICh

had 11.6% anterior cruclate ligament tears.

This under diagnosis is possibly due to not doing any stress VIews.

The complete technique to visualize the cruciate ligaments has been

discussed in detail above and recommendations made to Introduce

this in future arthrgraphic examination.

G.QL"l.,ATf;:.RAl.,.l"IGA Mf;:NT$

()Vf;:RYIf;:l~1

Acu·te tears of the medial and lateral collateral ligaments are

accompan ied by' tears of the synov ium , and if ar-throgr-aphy IS

performed in the acute period the contrast media(1D extravasate

through the synovial capsule, usually in the region of the coronary

ligament. These synovial separations soon heal, however, and If

arthrography IS delayed the only evidence of collateral ligament

rupture will be an increase in widening of the joint produced by

the appropriate valgus or varus strains.

flNDINt;1$

Our study showed 4 patients (2.4%) with collateral ligament tears.

A study by Butt and McIntyre(1) had 4.7% of patients with tears of

the collateral ligaments. This d ifferen oe possibly exp La i.ne d In

the overview by delayed arthrographic examinations.



A popliteal cyst is an abnormal distention of the gastrocnemia

semimembranous bursa. Connection with the knee joint is reported

in 50% of cadaveric knees (Wilson et al 1938) and in 65% of excised

cysts (Buileson et al 1958) (19). Popliteal cysts are associated

with various conditions like Rheumatoid arthritis, Gout. tears of

the medial meniscus. Sjogren's syndrome, Reiter's syndrome.

Ankylosing spondylitis, Gonorrhea arthritis and knees containing
'1 0' f . ..I'ea, CI IC ueposlts.

FlOp1itea 1 cy st.s may' be symptom Ie~",;s0 to c:1In Ic:a11v un detec:t:n,t)1e

(Palmer. 1969)(19). They may cause pain and impInge knee function,

may d i 2,'.~,'.ectIntot he calf" CI (' may ('U ptu re , Normally. cysts

d is ape ar 1"'Jhenthe knee is ex t en de d , their ~3yno\...Lal fluid beltlg

forced back into the joint space and suprapatella pouch (Russel et

al 1978)(19).

The c li nica I c-resen t a tLon w it.h c;vst ruo+ure , a lar'ge un rupt.ure d

cyst and deep vein thrombosis may all be similar (Hall and Scott

1')66) . I.J1 't re son Ic f3 mo de scann in·] has bee"1 used t.o dE~nIC)r'i~,.t('(Jte

popliteal cysts (19)and further its ability to demonitrate cysts

which do not fIll in arthrography.

During arthrographv. contrast medium IS displaced Into the

suprapatellar pouch is compressed bV the quadriceps muscle and ItS

contents forced into the posterior part of the joint.



contrast material may not move posterioly adequately to

a C.:}/S 't ~ particularly when patient co-operatlon

comp rom i se d by' pain or when communication betl..\leerlthe kn ee .i o In t 1:::;

obstructed by loose bodies (Carpenter et al 1976).

UI t ras onoqr apbv and arthr-ography a re comp Lernent ar-y techn Lque s ,

Arthrography allows full visualization of the extent of synovlal

proliferation, and any extensions of the joint spaces import.ar.t.

features when medical or surgical synovectomy is being considered.

FJUQINqS

In our study 31 patients (18.2%) had a Baker's cyst diagnosed on

A st.u dy by Butt J 7';;-.. "" o r

pat ients had Bake r "s cysts. A study by Gompel(14) showed 18% of

patIents had Baker's cysts on arthrography.

The re s.uLt.e in our study a re comparable with other studies, and

show a high accuracy rate.

A loose body can be due to subchondr·al f rac t ur-es , traqment:atic)r, cd

the menisci with calcification, osteochondritis dessicans. (post-

traumatic necrosis), degener'ative joint disease v.)ithdetached ~;.pur•

synovial osteochondr-omatosis and totally tor-n fibrused an t e r i or

cruciate ligament. (13).
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F.INPINGS

Loose bodies were found in 5 patients (3%) compared with 10% In a

study by Butt and McIntyre.(l)

A study done by Part Aichrth on 200 patients at the Royal NatIonal

Orthopaedic Hospital with osteochondritIs dessican showed 75% of

the lesions occured in the classical site on the Lat.e r-a I edge of

the medial femoral condyle, 10% on the inferocentral surface of the

medial femoral condyle. and 13% on the inferocentral surface of the

lateral condyle. More than 60% of these patients were classified

as excellent or good athletes (32).

QJ$GQJQHME:NJ$Cl"J$

QVE:8y'Jr;\,~

abnormally large, elongated menscus is necessary f o r

arthrographic diagnosis of this entity. A familiar relationship

has been suggested. Kaplan(18) reported that subjects with discoid

menisci are born without the normal posterior attachments by the

ligaments of Hurnp hrey and \'~risber'gand this retardss t.he no rrnaI

backward movement of the posterior horn. This part of th9 meniscI

is then subject to repetitive trauma and likely to become thickened

and hypertrophic and ensure a discoid form. The meniscus body is

also thickened and assumes parallel surfaces rather than a wedge

shape.



~;rN[)I ~~f,~~3

4 pa t i ent s (2.4%) in this study had discoid rnen Lsc i , I hey v~ere aLl

young patients rangIng from 6 - 15 years. The incidence of medial

arrd La t.era I discoid meni sci In t hi s st.udv VIlase qu al ,

I he se r-e su lt s are comparable w i t.h a st udy by Butt and t"'icJntyn)

where 3% of patients had discoid menisci. They reported a hIgher

incidence of lateral discoId menisci.

A study by Hall(18) showed the incidence of discoid lateral

meniscus 2.7%. The average patient age was 54. Two thirds ot the

pa t.i en t s It~er'emale.

';~ncou n te re d ,

No cases of o is.coid medi a 1 men iscu s (.!ere

OV~BAkL AGGVRAGYQFQQWe~EGONTRA$T~ARTHRQ~BAPHY
GQMPAB~Q~Il1iARTHRQIQUY
FJijQIN~S.

fhe results s how an accuracy of 90.5% achieved by double con t.rac t

kne e ar t hr-oqraphy as cornoa r-e d to re su 1t s at arthr-otomy. Sack:; et.

al (1940) reported an 86.5% diagnostic accuracy using oxygen alone.

Using the double contrast technique Ricklin et al a6hieved a 9j%

accuracy, but they emphasised that the examiner must have gained

expe rien ce in both techn iqu e and interpreta.tion be f o re max irnum

accuracy is achieved.



In the first 100 cases examined in t he Nottingham unit, the

d.C;CU racy I,I,Jas69% as judged on ope r at ive f indi nogs and c I in ic a I

progress in the third 100 cases an accuracy of 84% was achieved.

:3ince arthrography became avai LabLe at Ihe Ho sp .it.aI tor ~.3pec:i,:;:J.L

SUt'ger-)lin 1963 (32), more than 3000 arthrographic exarn i nat i ona of

the knee have been performed with preoperative diagnostic accuracy

of approximately 90%.

t~ st udv by De Semet(}) on 475 consecutive double con t ras t kne e

arthrograms showed an accuracy of 95% for both medial and lateral

menisci although the specificity for lateral tears was only 0.64.
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CQNc;I".l)$l:QN$
1. Knee pathology was found affecting all age groups

including the paediatrIc age group. The mos t common

pathology in the paediatric age group being d is coi d

meniscus. The commone st gr'oup re qu i I· ing

a rt.hroc raph Lc exarninat Lon (,'.,la:3the 20--50 ye ars aqe gt'oup.

The mean male age was 51 years and mean female age 34

years.

2. The left and riqht knees were equally affected without

3. The most common knee derangement for which patients had

arthrography was a tear of the medial meniscus posterior

4. An accuracy of 90.5% of double contrast knee arthrogapy

in diagnosing derangement of the knee makes arthrography

an accurate tool for orthopaedic surgeons .
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R.t;:C::;QM.I'1 ..E::.NPflTIQN$

In the absence of the newer non-invasive imaging modatities lIke

MRI, use of arthrography in the radio diagnosIs of knee

derangements is recommended.

However, arthrography is an invasive procedure and patient

selection must be thorough. The introduction of stress views for

depicting cruciate ligament inju ries is recommended in tutu re

arthrographic examinations.

Once Kenyatta National Hospital acquires the appropriate equipment,

the introduction of Double Contrast knee arthrograms to the

hospital would enable the Orthopaedic Surgeon make a fIrmer

decision whether surgical intervention is necessary.

- 53--



L

:2 ...

3 ..

4.

5.

6.

9.

10.

BUTT W.P. and MC INTYRE J.L.
Double Contrast knee Arthrography in abnormalItIes of
the articular cartilage
Radiology 105: 537-540. December. 1972

CORNELIS J.P. THIOJN M.D. PhD
Accuracy of Double Contrast Arthrography and
Arthroscopy of the knee joint
Skeletal Radiology (1982): 187-192

DALINKA MURRAY K.
Arthrography 1980
Springer - Verlag New York Inc.

DAVID V. JELASO M.D.
The Fascicles of the lateral meniscus:
An Anatomic - Arthrographic Correlation
Diagnostic Radiology 114: 335-339 February 1975

DANIEL I. ROSENTHAL
Stressing the knee joint for Arthrography
Radiology 134: 250-251 1980

DE CARVALHO A. JURIK AG.
Joint fluid after Aspiration
A disturbing factor in knee arthrography
Acta Radiological Diagnosis 26(1985): 715-717

DE SEMET ARTHUR A. M.D.
Meniscal tears on knee arthrography
Patterns of arthrographic abnormalities
Skeletal Radiology (1985) 14: 280-285

D.J. STROKER. P. RENTON and A. FULTON
The value of Arthrography in the management of
Internal derangements of the knee: the first 1000 are
the wor st ,
Clinical Radiology (1981) 32. 557-566

DEUTSCH L. ANDREW
Peripheral Meniscal tear: MR findings after
conservative treatment or Arthroscopic repair.
Radiology 1990 176: 485-488.

FREDE TE. LEE JK (1990)
The Overturned Lateral view in arthrography of the knee
Radiology (1980) 134:249



11. FRIEBERGER ROBERT H .• NICHOLAS JAMES A. KILLORAN PAUL J
Double Contrast Arthrography of the knee

Its value in the management of 225 derangements

12. FUJIKAWA KYOSUKE
Arthrographic Study of Rheumatoid knee
Ann Rheumatic Disease 49: 332-343 August 1981

FELSON BENJAMIN
GAMUTS IN RADIOLOGY
Audiouvisual Radiology of Cincinatte.

14. GOMPELS B.M .• DARLINGTON L.G
Grey Scale Ultrasonography and Arthrography
in evaluation of popliteal cysts
Clinical Radiology (1979). 30, 539-545

15. GRAINGER R.G. and ALLISON D.J.
Diagnostic Radiology Page 1506

16. HALL FERRIS M. M.D.
Methodology in Knee Arthrography
The Radiologic Clinics of North America June 1981

17. HALL FERRIS M.
Pitfalls in the
Arthrography
The Radiologic

M.D.
Assessment of the meniscI by knee

Clinics of North America June 1981.

18. HALL F.M.
Arthrography of the Discoid Lateral Meniscus
American Journal Roentegnol 128: 993-1002 1977.

19. HERMAN G. ET AL
Diagnosis of Popliteal Cysts: Double Contrast
Arthrography and Sonography
AJR 137: 369-372 August 1981.

20. HORNS JOHN W. M.D.
Single Contrast Knee Arthrography in abnormalities
of the articular cartilage
Radiology 105: 537-540, December 1972.

21. KAYE JEREMY J.
Meniscal Abnormalities in Knee Arthrography
The Radiology Clinic of North America June 1981.

MANCO G. LAWRENCE
Bucket Handle tears of the meniscus Appearance at CT.
Radiology 1988 168: 709.

- 55 -



McINTYRE J.L. M.B. F.R. C.P.
Arthrography of the Lateral MenISCUS
Diagnostic Radiology 105: 531-536 December 1972.

24. MESCHAN ISADORE
An Atlas of Basic Anatomy to Radiology
W.B. Sauderc Company.

25. MINIC JH LEVY T,
Tears of the anterior cruciate ligaments and meniSCI
of the knee: MR imaging evaluation.
Radiology 1988.

26. NICKS A.J., MIHARKO M.
A simple device to open the knee joint space during
double contrast arthrography
Radiology 122: 827-828 March 1977.

27. NIELSEN FARSO F.
Omnipague and Urograffin in Arthrography of the knee
Acta Radiological Diagnosis 25 (1984) Pasco 2.

28. PAVLOV HELENE M.D.
Extrameniscal Abnormalities as diagnosis by knee
Arthrography
The Radiologic Clinic of North America June 1981.

29. PAVLOU H. HIRSCHY, (1979)
Computed Tomography of cruciate ligaments
Radiology 132: 389

30. RAJA R.S., V. TALWAR, N. ADAMALI, M.K. JESHRANI
and A. BENCIVENGA
Double Contrast Arthrography of the knee in the
diagnosis of Meniscus injury
E.A.M.J. Vol. 59. No.1 January. 1982.

31. ROEBUCK E.J.
Double Contrast knee Arthrography
Some new points of technique including the use of
Dimer X
Clinical Radiology 247-257 (1977) 28.

32. SMILLIE I.S.
Injuries of the knee joint
Edinburgh, Livingstone 4th Edition, 1970.

- 56 -



33.

34.

35.

36.

37.

SUTTON DAVID
A Text Book of Radiology and Imaging
Fourth Edition 1987
ChurchIll LivIngstone.

TEGTMEYER C.S., MC CUE F.C., HIGGINS S.M., BALL D.W.
Arthrography of the knee: A comparative study of the
accuracy of single and double contrast techniqueRadiology 1979 132: 370.

WARWVIK AND WILLIAMS
Gray's Anatomy
35th British Edition
W.B. Saunderc's company Pages 450-458.
WHITEHOUSE G.H. Wothington B.S.
Techniques in Diagnostic Radiology 1983
Scientific Publications
Blackwell.

W.J. HAMILTON
Text Book of Human Anatomy
Second Edition 1976
English Language Book Society.

- 57 -



1. I would like to thank Dr. V. K. Talwar of the Nairobi

Hospital, for his advice, helpful critisim and gQn$t4n~
encouragement in the preparation of this dissertation.

2. I am also indebted to the entir-e Depar-tment of F<adiology',

Nairobi Hospital, especially Dr. R. B. Bowry for

gQn~inY41assistance and for allowing me to conduct my

study there.

3. I wish to thank D. J. M. K. Kitonyi for his tireless

efforts in guiding me from the very start to the end of

my study.

4. I am also than kfu 1 to the following Orthopaedic su rgeons

narne ly Mr-. Heda, Gakuu, t1r. Mulimba,

Bencivenga, Prof. Jeshrani and Mr. Bodo who alway~ found

time to discuss their surgical findings.

5. Lastly but not least my thanks go to Miss Claris Oyatta.

Mrs Mary Kamau and Miss Jennifer Waititu for typing this

document.

- 58 -



APPENDIXPATA.GOl.,l.,E:C::::TJ.QNfQRM

ame of Patient:
Surname Ot he r~ names

ospital Number-"

ate of Examination"

ame of referring Doctor:

latients Cl in Ioa I Prcseltcntion"

a) Age:

b) Sex:

c) Symptoms and their duration"

d) Clinical signs:

e) ClInical Diagnosis:

f) Right or Left Knee:

""""/2
MEDfrA r



istory and Type of Trauma:

\rthrograrn Repor-t (Double Cont:r-t9st) H

;indings at Arthrotomy:


