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SUMMARY

e and prospaective study was carried out between July
;’1990. During this period 171 consecutive double
}frthrograms ware done at the Nairobi Hospital and

rposes of this dissertation.

?fs tyvpes of knee derangements seen on double contrast
jﬂ'ehy were analvsed. 28% of these patients also had
otomy done. In patients where arthrotomy records were
ble comparison and correlationship between double contrast

rthrography and arthrotomy were made.

mmonest pathology demonstrated was meniscal tears -~ either
dial or lateral meniscus. The commonest tear was of the medial
scus posterior horn  (45.5%). Othar lesions  demonstrataed
1cluded Baker’s cysts (18.2%), Discoid menisci (2.4%), Cruciate
ligament tears (2.4%)., Loose body (3.0%) and Collateral ligament

tears (2.4%).

‘he patients age ranged from & to &0 years, and the commonest age
oup was 20 to 30 years. The male to female ratio was 1.8:1.0.
overall arthrographic accuracy caloulated comnpared with

arthrotomy was 90.5%. arthrography was found tovbe accurate in



3 medial meniscal lesions and had a sensitivity of 0.92,
rthrography was inacocurate in diagnosing lateral meniscal

) sensitivity of 0.50.

ymmended that arthrography is safe, easy to perform,
y free of complications, not time consuming and an accurate
e in diagnosing internal derangements of the knee. I is
nded as the first diagnostic tool of choice, and in those
here arthrographic findings are equivocal and do not match
inical findings, particularly in injuries to the lateral
fbs, other diagnostic alds e.g aArthroscopy or Exploratory

otomy should be undertaken.



INTRODUCTTION

sgraphy of the knes was first performed in 1905 (Robinson and
jorff, 1905) using air.

Bovd in 1934 recommended the use of positive contrast
f;graphy, which became popular in Scandinavia following the

c of Lindblom (1938).

ble Contrast techniques using mixtures of air and water soluble
3

ntrast media were initiated by Bircher and Oberholzer (1934).

ater advances in this technigue were reported by Simon et al

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

nly in the last decade in North america and Europe has

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

is an adjunct to clinical examination and certainly not an

alternative. (Moble and Erat 1980).
«

I
:
Ricklin et al (1971) have produced a monograph on  oclinical
diaghosis and therapy of meniscal injuries, based on results of

more than 2,500 examinations.



araphy of the knee was introduced to the Royal National
ﬁkedic Hospital (London) in 1972, and thse first 1,000
graphic examination were reviewed to provide a background for

nstitution setting up an arthrographic service.

are various indications for double contrast arthrography and
is used to investigate various joints including the knees, the
sulder, the hip, the temporomandibular, the metatarsophalangeal

interphalangsal joints.

ywrthrography of the knee accounts for over 90% of all arthrograms
serformed. The use of arthrography and arthroscopy has almost
fliminated the need for diagnostic arthrotomy. Double contrast
knee arthrography is as accurate as arthroscopy in exparienced
hands and requires neither hosptalization nor general anasthesia.
The Examination lasts 15 - 30 minutes and the patient is mokils
immediately. Within 24 -~ 48 hrs any residual pain and swelling

will have subsided.

The morbidity attached to Double Contrast knee arthrography has

lfbeen shown to be negligible.

} The objectives of this study are to critically evaluate the pattern
and accuracy of the radiological reports and to ascertain whetheaer

- Doubkle Contrast arthrography provides usetul diagnotic information
in the management of the knee derangements.

w,qw



nee joint is prone to a variety of complex injuries, which are
nly sports related. Double Contrast arthrography of the kKnes

t is a safe and informative investigation.

Jairobi, to date, this investigation is only carried out at thes
robi Hospital. One of the aims of this study was to familiarise
y author with the technique, and reporting of Double Contrast

oe arthrograms.
he specific aim of this study are to;

1. Analyse the pattern of radiological findings

double in contrast knee arthrodraphy.

f 2 Evaluate the efficacy of Double Contrast knee
{ arthrography as a diagnostic tool in knes

derangements as compared to arthrotomy.

3. Make recommadations and/or oritisms to improwve
the practice of Oouble Contrast arthrography -

in Kenva.



FINATION OF TERMINOLOGY REFERRED TO IM THIS STLDY:

Sensitivity: The sensitivity of an examination is shown

by the percentage of all patients with the dissase for
whom a true positive is found.
Specificity: The aspecificity of an examination is shown

by the percentadge of patients without the dissase for

whom a true negative is found.




Joint iz the largest and most complex derived from a

The knes joint iz compossed of 2 articulations;

1. Femoral Patellar
2. Medial Tikial-Femoral
5. Lateral Tikbial-Femoral

femoral articular surfaces are composed of medial and lateral
;;dyle$ separataed by bthe inter condylar notoch. anteriorly  the

rochlear surface is the site of articulation with the patella.

he tibial articular surfaces consist of the medial and lateral
ﬁAdyles separated by thse intercondylar area. The condylar
gsurfaces are gently hollowsd out  centrally and flattened

peripherally where it is covered by the corresponding maenlsous.

Ehepwtella haz medial and lateral facets for articulation with the

patellar surface of the femur.

'ﬁfxtensive in the body. It extends upwards from thse patella to

form the supra patella bursa, which liss bensath the guadriceps

I
et



jﬂ The bursa fTrequently contains folds of svnowvia thus
communicating compartmaents. ALt the back of the lateral
)€ the synovial membrane forms a cul - de - sac, the sub -
‘“_a recess, betwesn the groove on the surface of the meniscus

e tendon of the popliteus.

;@ stant posterior pouch extends into the popliteal space in
t 13% of cases(35). When the stalk like communication of this
with the knee iz obstructed, or when this bursa becomes

ﬂammed, this popliteal burssa is called a Baker’s ovst.
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Capsular Ligaments

nts are essentially fTor Joint stability namely;

V'patella, the fFibrous capsule, tibial and fibular

'ligaments, oblique and arcuate popliteal ligaments.

articular Ligaments

the anterior and posterior cruciate ligaments, whioch

;dial and lateral menisci are cresenteric shaped fibrous
ctures which rest on the articulating surfacez of the upper

”QT the tibia. Their function is to deepen the concavity of the
jal condyles, to act as cushions or shock absorbers and to
]Jitate lubrication. The peripheral borders of sach is thiok
ﬂ onvex, and is attached to the tibial condvles by the coronary
;ments. The thick peripheral zone is vascularized by capillary
from the fibrous capsule and svnovial membrane, whilst the

1er region is avascular. (24, 35, 37).

fmedial meniscus is nearly semicircular in shape, but is broader
hind than in front, anteriorly it is attached to the anterior
itercondylar area infront of the attchmenf of the anterior
uciate ligament. Posteriorly the medial meniscus is attached to

e posterior intercondylar area between the

R




lﬁchment of the posterior cruciate Ligament and tibial spine.

:lateral meniscus 1n contrast nearly forms a complete circle.
‘;ﬁterior and posterior horns are attached to the anterior and
terior intercondylar areas respectively. It lacks ftirm
‘Ts_hment posteriorly whaere the popliteus muscles enters and exits
,:oints, The posterior horn of the lateral meniscus is loosely
l!hed to the femur by the anterior (Wrisberg) and posterior
Qwhrey) menizsoco femoral ligaments. The lateral menisous is not

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



MATERIALS AND METHODS

j?was carried out at Mairobl Hospital , Radiology Department
. both retrospective  and prospective. & total of &&

sctive cases were analvsed from 5th July, 1988 to 7th July,
jxeitionally 85 prospective Double Contrast knee arthrograms
ifformed from Tth July, 1989 to September 30th 1990, giving
jd total of one hundred and seventy one consecutive D0,

le Contrast) knes arthrogdrams.

Double Contrast knee arthrograms have all been performed and
orted after reaching a consensus decision by the sams group of

ologists therefore excluding any bias.

jents were referred to the department by their physicians or
hopaedic surgeons for investigation of a suspected meniscal
r, from various parts of the country. On average one

was  performed on every alternate  day, ewxcluding

comparison was made between the findings on Double Contrasht knee
rthrography and those at arthrotomy. This was done by analysis of
pperation notes and direct communication with the respective

orthopasdic surgeons.

R 47’5@1,



X - RAY EQUTIPMENT

‘iens Siregraph C Machine with a focal spot size of
m was used. Focal film distance was 1.1% metres.

t screen - fast film combinations were used.

fwsure factors KV — 55 kv

-~ 1lZ2.5 MAS

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

T MEDIA: « FOSTTIVE CONTRAST MEDIA:ZSmls of Urominro 500
(Bracco) was used.,

Mewar water soluble (Mon-ionic low osmolar)
contrast media are safer and have
considerable advantages over the conventional
media, (25, 2Z8). o contrast media with low
visocosity is commonly accepted for knes
arthrography to avold too thick coating of
the synowvial which  may  induce transient
reactive synovitis due to high osmolority.
Tohexol (Omnipaque), loxaglate are
alternative contrast media.  The lodine
concentration needed ranges from (1. 5g -
1.8g) or 300-35C0mg I/ml for an ideal

arthrodgram.

NEGATIVE CONTRAST MEDIaA: atmospheric alr was
used.

-~ 12 -



Mo adverse effects were noted during  the
study .

fdrenal in Solution can be added to the
contrast medium and may  bs o useful 1T the
examination is prolonged for any reason(31)
(Roesbuck, 1977). This was not done at our

hospital.

fpart from explaining the procedurs to the
patient, no additional preparation is
redulrad.

Reactive synovitis defined as & post-
arthrograhic hydrops combined with
inflammatory sidns as hyperasmia, heat and
tenderness were found in 25% of patients
using urogratfin &0%. Mo such cases were
observed using Omnipadgue (Non-ionic low
osmolar) .

Doukble Contrast methods are more reliable in
diaghosing lesions of the central meniscal

mAm.

The investigation and elucidation of suspected
meniscal or cruciate ligamsnt injury provides the
main indication for Double Contrast knee
arthrography .

o l 3 T




2. Diagnosis of popliteal cysts.

5. Diagnozis of Osteochondritis dessicans.

7

4. Diagnosis of Chondromalacia patellae, Plgmented
Yillonodular syvhnovitis, Syvnovial Chondromatosis,
Syvnovial haesmangioma.

5. Diagnosis of Discoid menisci and meniscal
degaeneration, persistence of svmptoms following
arthrotomy .

6. Contemplated meniscectomy in any child and

Blount’s deformity.

7. Recurrent Joint effusion without significant
history of trauma, where the diagnosis lies
betwasn a meniscal lesion and non traumatioc

synovitis.

traindications:

Presence of local skin sepsis is an absolute
contraindication to knee arthrography because of
the risk of inducing septic arthritis. Bleeding
dizsorders and anticoagulant medication are

relative contraindications.

The technique used in  this project was a ftluoroscopically
controlled doubkle contrast knee arthrography. The procedurs is

. 14 s




ried out with strict asepsis.

flouroscoplc exposures are taken, and used as scout Films to
ermine the precise technigue and exposure factors for the
wceduire ., Local anaesthesia fTor the joint puncturs was Tound

CRSIArY .

referred at our centre. The patella iz pulled medially and the

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

19 gauge 1.5 inch, short bevelled needle is used to enter the
Einf. The needle 1s directed so as to scrape the posterior
frface of the patella. A 2ml syrings 1s used for Joint
Qpiration, as this allows better suction, despl e ary
j@onvenience dus to a large joint effusion. Complete aspiration
8 necessary as any retained fluid dilutes the constrast media. In
ddition contrast and synovial fluid are poorly miscible giving
-Lcreased Film oclarity.

éhe aspirated fluild is usually discarded unless there iz a specitic
indication for culture or crystal identification;

”;en a joint effusion is not present verification of the intra -
articular position of the needle tip can be accomplished by
injecting a s=small amount of positive contrast media under

flouroscopic observation.




positive contrast media is injescted into the Jjoint space,

 ds Tollowsd by 50 - B0 oml oof alr. The wolums of air injected

letermined by the joint space size.

s wvolume of air is thought to be sufficient when the patient
plains of fullness of the Joint, or alternatively when an

?ease in difficulty of injection is noted by the radiologist.

ter removing the needle, the joint was flexed and extended
tively or passively for a minute or two, to ensurs adeguate

istribution of contrast media throughout the joint.

patient is prone with the kKnee elevated by a hard foam pad,
hich facilitates positioning of the joint, and increase the focus
subject distance and to increase sharpness. The medial meniscus is
sxamined first, by applying an abduction force, to "open - up"” the
edial anterior horn, starting from a neutral position and moving
anteriorly. The posterior horn is examined in a similar way.

Ln cases where the prone position is impraticable adequate T1lms

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

To visualize the lateral meniscus an adduction force is applied to
‘the joint and 8 exposures taken in the same manner as the medial
side.

g




ver couch wiews, btrue anteroposterior and lateral with thes
flexed are taken to study the synovial cavity and the state of

sruciate lidamsnts.

ssistant iz neasded to manipulate the leg while the Radiologist

ens the joint.

id strenous exercises for 24 hours. Mild analgesics are

jcribed it indicated.

g is used to reduce the radiation field size.
9

th these Tactors will reduce radiation exposure to the patlent
1d radiologists. Both the radiologi&t and his assistant uses laad
orons and in addition the assistant wears lead gloves during the
rocedurs .,

RITERIA USED TO DIAGNOSE TEARS

riteria used to diagnose meniscal tears ware

Passage of contrast media info the substance of the menizcus
Loss of ihs triangular shape.

abnormal shortening of the meniscus.

Marked irregularity of the meniscal surface.




(&) Peripheral and/or central detachment of a fragmant.

(f) Distortion of the popliteus bursa.

SHORTCOMIMNGS &

Arthrotomy has certaln shortcomings:
(a) Emploving 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 menisocus (BLM..
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 structurs
was already torn.
These problems apply only to a minority of cases and reference to
them is in no way intended to sxplain all discrepancies between the

findings at arthrography and operation.

‘he radiologist must, however, be aware of the surgson’s limited
ield of wview of the meniscus under certainrcircumgtances and
reciate that in such conditions the arthrographer’ s view may be
uperior and his findings therefore most likely to be correct.



RESUL TS
The results obtalined in this study are presented i1n two

sections.

SECTION A: Tables 1 - 6.
SECTION B: Figures 1 - 12.



ABLE 1: HISTOGRAM OF AGE & SEX DISTRIBUTION

"6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 560

AGE GROUPS (YEARS)

12 males and

7 feméles did not give any age

= 90 =




MALES: 110 FEMALES: ©1

M:F RATIO = 1.8:1

AGE GROUP MAaLE (%) FEMALE  (

) TOTAL (% )

e

& -~ 10 1 (0.6%) 1 (0.6%) Z (1.2)
Jd = 15 1 (0.6%) - o J. Eg.é) ~~~~~~
16 -~ 25 13 (7.6%) iz (4%; i 200 (12)
[ 21i-25 | 20 (2% 5 (3%) |25 sy
. - N R

26 - B0 20 (12%) 5 (3%) 25 (15)

3L — 35 10 (6%) 11 (6.4%) PR (11 4)

56— 40 13 (7.6%) 8 (4.8%) Z1 (1& 4)

41 — 45 e (4~8%) & (3.5%) 14 Lc' 0)

46 -~ 50 2 (5.3%) & (3.5%) 15 (8 )

51 — 55 1 (0.6%) I 001.8%) ) (z 4)

R S

5& = 6O 2 (1.2%) 1 (0.6%) 3 (l~8)

DVER &0 - 1L fo.e%) 3 Ll &
NO - AGEE GIVERN 12 (7%) 1 (4%) 19 (ll)
.............. e e —— B

TOTAL 110 (64%) &l (36%) J AT flOO)

N.B. 12 males and 7 females did not give any age.
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TABLE S: PRESENMTING SYMPTOMS

SYMPTOMS N %

s o R R A R AR O S A AR SR K SRR SRR

Fée T & 100%

SWELLING 27 32%

b s S e st 5 A o e s .’... S A A
LOCK ING 1z 14%
| RS B S R

DISTURBANCE OF GAILT F0 Ba%

| GEIVIMG WAY & 10%

= e st e o s A e =3 = ook S SRR SN OO

Gl TR S z7

. o e s L R e AR s R SR

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

74 Only the prospective part of the study was analyssad above.



TABLE 4: TYPES OF  TRAUMA

TYPE OF  TReUMS RN %

SPORTS RELATED 25 27%

R =

ROAD TRAFFIC ACCIDENTS 4 5%

OCCUPAT TONAL

N
L]
PO

TWIST INJURIES 22 26%

MO DEFINITE HISTORY OF INJURY E4 59%
TOTAL., £ 5 1L00%
e = e e " e S

| N.B. The above data was collected from the prospective
group of patisnts.
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MUMBER O
F.’ 1 ND I NG b i e s s e, i, i A e Bt e i i et

L. KNEE (¢J R RNEE

MHORMAL. 20 [11. f‘/’«) 21l (12.2% J

+ OF MEDTAL MENISCUS
ANTERTOR HORM 10 (5.8%) 8 (4.72) |18 (10.5%)

TEAR OF MEDIAL MENISCUS
POSTERIOR HORN 37 (21 6/) 41 (23.92) |78 [4J“M%J

TEAR OF LATERAL MENISCUS
ANTERIOR HORN 7 (5.3%) 8 (4.7%) |17 (10%)
o i S e S e
TEAR OF LATERAL MENISCUS

POSTERIOR HORN 1 (0.6%) - 1 (0 &%

e

e n— S - s

BAKERS CYST IN ASSOCIATION
WITH MENISCAL INJURY 8.8%, A1 (JC;..*.(;.J

DISCOI0 LATERAL MENISOWE

SOTD MEDTAL MENTE

CRUCTATE L IGAMENT TEAR

LOOEE  BOoy 2 (1.2%) 3 (1.8%) 5 (35.0%)
TEAR OF MEDIAL MENISCUS
ANTERIOR & POSTERIOR HORNS & (3.6%) 11 (&6.4%) 17 (10%)
TEAR OF LATERAL MENISCUS
ANTERIOR & POSTERIOR HORNS 2 (1.2% - 7 (1.2%)
i A A e A AN R AR S AR S S i A A A R A R AR A N A A A A ‘mw.w.m.,,.mmmm,m.%Mwww.w.\mm..‘.“m.,wv
TEaR OF THE MEDIAL
COLLATERAL LIGAMENT (0.6%) 3 (1.8%) 4 (2.4%)

e s e e v v —— S S il S A SV i AR YR S A AR SR A R A S A s SO AR A S A AR A SR A A

ME: A total of 171 kKnee arthrograms were performed, out of
these 85 were left Knee and &6 were ridght knee.

The arthrodgraphic Examinations showed that patients often
had a combination of pathologlak"
T




SURACY OF

SR THROGRASFPHY

MEDTCAL MENTZ0UE

TE &

MO TESR

LaTERAL MENTSOLE
TEAR

MO TEAR

Total Mumber of @arthe

Total of MNMormal éarthe

Total cases not opera

[(With proven tears

Total stu

SR THROGRASFHTC

NG STEIN

P THROTOMY

TEMAR MO TEAR

A4 A

3 b

2 4

Z 41
ofhomies = 47 (EEZ)
QUrans = A8 (22%)
ted 2 BE o (5B0%)

b Brthrograpbey )
v mample 171 (100%)
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Sensitivity

Specltiohy

U acy

LATERAL MENISCUS:

Sensitivity

MCoUracy =

mvarage overall acouracy = 9105

= 34/57

s 8710

- 100 x 42/47 = 89.4%

i
Y
S
RN

= 41/4% =

100 x 43747

0.95

= 91.5%

+ BY.4

H
¢
{
:
g
§
\{j
o
2
i
g



£ F TG

WITH

FIGURES L & 2 =~ CONTROL FPICTURE
MANTPULATION .
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FIGURE 3 | = DOUBLE CONTRAST KNEE ARTHROGRAM SHOWING A
NORMAL MEDIAL MENISCUS ANTERIOR HORN.
- 28 -













FIGURE & =

ARTHROGRAM SHOWING
MEOTaL MENISCUS
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total of one hundred and seventy one (171 consecutiwve
thrograms were pertormed in this study and the results were

lysed and ellaborated upon in this section .

E_AND SEX DISTRIBUTION

. i

age range was 6-60 vears with a mean male age of 31 WEETTS AR

ean female age of 34 vears.

overall median age agroup was 20-30 vears which acoount
of the patients. This was comparable with a study dons at the
al National Orthopaedic hospitals, London where 32.72 of the

ient were betwsen the age of 20-30 VEATTS .

re were three patients in the &-15 vears age group. All thess

tients were discovered to have discoid menisci which is a

ngenital disorder.

~smo owWhilst the |

he peak male inocic Wes 2030
incidence appeared between 30-40 vears. This was comparable with

2

Smillie’s findings, where females had a delaved peak  incide

affecting the daroups, the commonest being degenerative di

The male group is more likely to be involwved in vigorous s

activities for example football and squash, whereas this is not




case with Tamal

overall male to femals ratio of patients undergoing this

=imilar to that

slo. The male prepondairanos

fination was 1.

id by previous researchers. (8, 21)

most common presenting sympbtom was pain which was found in &d

slal=lem Bostudy by Smillie [

of those questi

Flents

o

wed similar results where all his 239 patients (100%) present

th pain.

in was more pronounced whilst walking or weldht bearing on the

af pain, howsewver no

fected joint. Patients had varving degraees
ttempt was made to differentiate them. There were different

pcations of pain but all grouped undser ons.

welling of the knee Joint was noted 1in 32% of patients.

arvalho(s) showsed that not all patients having Joint swellings
effussions, and no definite relationship was found between the two.
ocal swelling is not a prominent olinical featurs of  the

tent and

=, on the other hand one of the most cons

longitudual tea

reliable signs of horizontal tears.(32)

Locking of the knee joint was recorded in 14% of patients. This



s smaller than the number in Smillie’s study 242(32). Another
udy by Butt and Mcltyre(l) reported 12% of patient locking at the

iginal acoident.

cking has been defined as the occurence of a sudden positive
ock in the course of a rotating movemnsent of the joint.(32) It is
ident that, however, the number of cases which experience locking

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

ocking has been shown Lo be due to the interposition of a section

f a meniscus between the femur and tibia. The patient’™s statement

hat the knes is "locked” is not enough. He must explain exactly
vhat he means by locking, demonstrating the position in which ths

khee was Tixed.

0

snhe complained of a disturbance of gait. This varied

EEs]

84% of pat:
from limping, avoidance of weight bearing on the affected knes or
use of a walking aid, all of these were grouped under one heading.
10% of patients presented with a history of "giving-way’ in a study
by Smillie. (32). 12% of patients presented with "giving-way’ .
This symptom was described as "something slipping about in the

joint” or a collapse of the joint during weight bearing or walking.

The commonest causze of “giving-way’ iz a longitudual or horizontal

cleavage tear of the posterior sedgment the meniscus,

o :5 8 o



causss  are old ruphure of the anterior cruclats

ligament, qguadriceps insufficiency or loss of full extension

(Smillie).

IYPES OF  TRAUMA

sameat

51 patients (&1%) attributed their injurises to a definit
event, 34 [(39%) patients give no definite history of hrauma. In

other shudies results showsed 47%2 of patlents attributed their

injuries(32) to a definite traumatic event, whersas had no

injury. The sample size in our study was much smaller, 85 as

comparad to 2000 which could possibly explain the differencs.
(27%) patients has a sports related injury. Commonly  these

o f

involved football or sguash. The below studies show 1

patients has sports related injurilses

2% of the patients had been involved in road traffic accidents,
with trauma to the kKnee. This was higher than other studies

which had 0.7%.(32)

Tweo patisnts gave a history of ocoupational trauma or work relatsec
trauma. One patient related his symptoms to a fall from a ladder,
whilst the other was hit by a Talling metal pipe. The below table

(Bmillie page 114) shows comparable results. The results Toi

hE)

&
N
2

s

coalmining injuries has decresased tremendously from 22%2 to O.
cdus o the advent of mechanisation.
Changing pattern contrasting histories of “original injury’ in &000

menisectomniaes.




Circumstances 2000 cases 2000 cases 2000 cases

ot 1955 ~ 1960 1263 ~ 1967 1969 —~ 1974

mechanism (%) (%) (%)

Footkball or Athletic

injury 25 1 1Lé
Coalmining 22 19 0.8
Industrial 5.5 5 e
Road Traffic 1.5 2 0.7
Domestic & 4.5
Twist (minimal strain) 23 21 18

Moo Angury

N
in
B
§ Y
in
£

Twist injuries accounts for 26%, where patients missed a step, as
their foot was caught in a hole. The abowve study shows a rangs of

23% ~ 18% accounting for twist injuries.
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A total of 171 consecutive kKnee arthrograms were performed 85
(49.7%) left knees and 86 (50.3%) right knees were sxamined. The
above results show that both knees were egually affected without
any preferences. Studyving table 5 the pathology found in the left
knes is almost identical to that of the right knee. The results by

BUTT and MCINTYRE (1) are comparable.

A ototal of 41 patients 23.9% of the arthrograms performed wers
reported as normal . A study by Carvalho and Jurik(é) showed 40% of
arthrograms performed as normal . The difference between thse two
was possibly because of the different sample sizes. Carvalho only
had 30 patients, compared to 171. & study by Butt and Molntyvre(l)
showad comparable results 21% normal arthrograms and had a large

sample size of 239 patients.
The reason for a small number of normal arthrograms is that most

the patients thoroughly and only referred the highly suspicious
Cases.

Patients referred for arthrography had mostly been soreensd by two
doctors, that is a General practitioner who then referred tham to
Aan Urthopaedic Surgeon, in this way reducing the normal

axaminations.




The follow up of these patients reported as normal is discussed

under the accuracy of arthrography.

OVERYVIEW

The firm peripheral attachments of the medial meniscus makes it

more prone to tears by shearing forces gspacially in athle

(Smillie). There is a s rum oof meniscal injuri

Below, and some already shown in the illustrations

The spectrum of meniscal injuries includes peripheral detachment,
peripheral tear, cleavage tear, simple vertical tear, bucket handle
tear and obligue tears.

The normal meniscus is resilient, and because of this resilisnce
slight rotation of the lower leg will cause the meniscus to [STale]
into the joint space. This can be appreciated fFluoroscopical 1y .

The degenerated meniscus soon loses this resilience, often will not

respond to 1 manipulation, and is curled, bent or dee

el

Legenerated menisci are prone to horizontal tears (32) and is often

e The medial menis

is attached throughout to the fibrous synovium with the exception

of a small recess postaero-superiously. Aan Coverturned  lat

view’ has been recommended by Thomas Frede(l0), to view patholog

<3

¥
of the posterior horn of the medial meniscus that would hawve gone
unrecognised using the routine technigue .
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FIMOIMGS OF THE MEDIAL MENISCLS

o
N
bl

ng the criteria discussed to diagnose meniscal tears 78 patients
(46%) had tears of the medial meniscus posterior horn, wherse 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 fTound in this study and many

others (8, 12).

THE LATERAL MENISCUS

The normal lateral meniscus has a complete peripheral attachment in
its anterior two thirds, but posteriorly is crossed by the sheath
of the popliteds tendon. The sheath communicates with the knees
joint and is therefore fTilled with both positive and negative
contrast media. The filled sheath gilves 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 meniszcus and makes it practically impossible to
detect contrast media that has penetrated the posterior third of
the meniscus. This anatomical feature undoubtedly accounts for the

decreased accuracy of diagnosis of tears of the lateral menisous.



TEARS OF THE LATERAL MEMISCLIE

arthrography 17 patients (10%) had tears of their lateral
eniscus anterior horn, wherse as 1 (0.46%) patlient had a tear of the
osterior horn.  Two patients (162%) had tears of both anterior and

esterior horns. The pathology  seen s muoch Le tharn  that

ompared to the medial meniscus.  Smillie(32) showed 71.1% medial

eniscal tears compared to 28.9% lateral meniscal tears. QuUur study

showed 81% medial meniscl btears compared to 19% lateral meniscoal

tears.

CRUCTATE LIGAMENTS

OVERY IEW

The anterior ocruciate ligaments should be examined routinely
because, although it might be ruptured as an isolated injury, it 13
common Ly deranged in assocliation with medial menizocal or medial

collateral ligament tears.

A oweary satisfactory technigus is that advocated by Freildbe

(1979 and Stroker (1980) (8, 11). The patient sits on the end of
the radiographic table with his thigh supported on a pad and the

leg hanging werticallw. Two  radiodraphs  are éxp0$ed with @

horizontal beam, one at rest and one with the calf actively o

against the edge of the table.

Liljedahl(11) recommends a lateral wview for denonstrating tears,

It is important that the knee is flexsd through at least &0
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grees.  Radiographs are taken with a wvertical beam, using eilther

fluoroscopic spot Film device or an overcouch tube. & radiograph

with the tibia pulled

hould ke routinely taken under str

“drawer sign’ manousver .,

teriorly the

there 1s no wisible ocruiciate ligament even with anterior

raction on thse lowsre fTibia  than & oomple FUuptures  oan
lagnosed with certainity (1). If the anterior cruciate, instsad
f being a taut strut is "droopy” and this laxity persists both
ith anterior traction of the tibia and with the knee in fTull
xtension then attenuation or tearing of the anterior ligament can
e diagnosed with certalnity.

Arthrography has been correclt in &9% 1in diagnosing ruptur

andcl

posterior cruciates (17). fpoccording to Liljedahl(1ll) single

contrast arthrography combined with tomography is the method of

choice in demonstrating cruciate ligament lesions and an acourad

of 90% recordead.

MR has an acouracy of 95% in diagnosing anterior ocruciats Lilgamesnt
tears (190, MRI. Imaging of the knee is an extremaly accurats means

of non-invasive assesment of the integrity of the menisci  and

@

anterior cruciate ligamasnts. This acouracy exosaeds
for arthrography. The only dreat disadvantage of MRI Imaging being

the cost and hence unavaillability.



Cruciate ligaments tears were noted in 4 patients (2.4%2). This 1s

vary low compared to a study by Butt and Moclntyre (1969)01) which

had 11.6% anterior crucliate Ligament tears.
This undser diagnosis is pozsibly due to not doing any shrass views.

The complete technique to visualize the cruciate ligaments has besn
discussed in detall abkove and recommandations made to introduoces
this in future arthrgraphic examination.

COLLATERAL LIGAMENTS

foute tears of the medial and lateral collateral ligaments are
accompanied by tears of the synovium, and if arthrography 1is
performed in the acute period the contrast media (11) extravasate
through the synovial capsule, usually in the region of the coronary
lLigameant . These synovial separations soon hsal, however, and if
arthrography is delaved the only evidence of collateral ligamant
rupture will be an increase in widening of the Jjoint produced by

the appropriate valgus or wvarus strains.

FINDINGS

Our study showed 4 patients (2.4%) with collateral ligament tears.
A study by Butt and Moclntvre(l) had 4.7% of patients with tears of
the collateral lidamsnts. This differsnce possibly explained in

the overview by delaved arthrographic examinations.
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cywst is o oan abrnormal dist

semimembranous bursa. Connection with the knee joint

in 50% of cadaveric kness

arnc in

[ O T R

Popliteal ovsts are &

with various conditions like Rheumatoid arthritis, Gout,

the medial meniscus, Sjiogren’s syndrome, Reiter’s

A by 1o

Lg sponadyliti

%, Honorrheas artheitis and kne

Frosgs 1t 1 ocwsts may be svipbomless

or oliniocal lv unds

(Falmar, 1969)(19). They may cause

zain and impinge knee Function,

may  dissect into the calf, or may rupture. Mormal Ly,

ol

rear when the knes is exbtended, their swvinowial Fluid

forced back into the joint space and suprapa

el la pouch (R

al 197a)(19).

ntation with oyst rupture, a large unruptured

cyat and desp wveln thrombosis may all be similar (Hall and

@ usac o

Witrasonic B mods scanning has b

(19 )and further its ability

not FLll in arthrography.

During arthrography, contr

medium  is  displaced into  the

llar pouch is compr

SUprapats

o by bhe guadei

murac e

contents forced into the po

terior part of the joint.



Sometimss, contrast material may not move posterioly adeguately to

outline a owvst, particularly  when patient  co-operation 18

compromised by pain or when communication betwsen the knees joint 13

obstructaed by loose bodies (Carpenter et al 1976).

Ultrasonography and arthrography ars complenentary  technigues
Arthrography allows Tull wisualization of the extent of swynowvial

proliferation, and any extensions of the joint spaces important

features whaen medical or surgilcal synowveohomy 1s belng consids

FIMDINGS

In our study 31 patients (18.2%) had a Baker®s owst diagr
arthrography . A ostudy by Butt and Melntyrel(l) showed 17% of
patisnts had Baker’s oyvsts. & study by Gompel (14) showed 18% of

patients had Baker’ s ovshs on arthrography.

The results in our study are comparable with other studies, and

show a high accuracy rate.

& loose body can be due to subchondral fractures, frégmentatiwn ot
the menisci with calcification, osteochondritis dessicans, (post-
traumatic necrosis), degensrative jJoint disesase with detached spur,
synovial osteochondromatosis and totally torn fibrosed anterior

cruciate ligament. (13).
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FINDINGS
Loose bodies were found in 5 patients (3%) compared with 10% in a

study by Butt and Meclntyre. (1)

fa study done by Part Aichrith on 200 patisnts at the Roval MNational
Orthopaedic Hospital with osteochondritis dessican showad 75% of
the lesions ococured in the classical site on the lateral esdge of
the medial femoral condyle, 10% on the inferocentral surface of tthe
medial femoral condyle, and 13% on the inferocentral surtace of the
lateral condyle. More than 60% of these patients were classified

as excellent or good athletes (32).

DISCOID MENISCLS

£ abnormal 1y largs, alongated MENSoU s i FEBCES S ry fop
arthrographic diagnosis of this entity. A familiar relationship
has been suggested. Kaplan(l8) reported that subjects with discoid
menisci are born without the normal posterior attachments by the
ligaments of Humphrey and WPi%b&Pgrﬂhd this retards the normal
backward movement of the posterior horn. This part of the meniscl

is then subject to repetitive trauma and likely to become thilokensd

and hypertrophic and ensure a dizscoid form. The mneniscus body is
alaon thickened and assumes parallel surfaces rather than a weadge

shapea .
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4 patients (2.4%2) in this study had discoid menisci. They waere all
voung patients ranging from & -~ 1% wears. The incidence of medial

and lateral discoid meni

in this study was saual .

These results are comnparable with a study by Butt and FMolntvire

where 2% of patients had discoild menisci. They reported a hilgher

incidence of lateral discold menisci.

G study by Hall(l&) showsd the incidence of discoid lateral
maEniscus 2.7% . The averade patient age was 34. Two thirds of the
patients were male. No cases of discold medial meniscus were

srcounteraed.,

DvERALL ACCURACY OF DOUBLE CONTRAST ARTHROGRAPHY

The results show an accuracy of 20.5% achieved by doubkls contrast
knese arthrography as compared to resulhts at arthrotomy . Sachs =i
al (1940) reported an 86.5% diagnostic acouracy using oxyodsen alons.,

Using the double contrast technigue Ricklin et al achisved a 95%
accuracy, but they emphasised that the examiner must hawve dgained
exparience in bobth technigue and interpretation before  maximudmn

acocuracy is achieved.



In the first 100 cases examined in ths Mottingbham unit, the

acouracy was 69%  as judged on opesrative Tindings and clinical

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

since

arthrography becams avallable at The Hospiltal ftor Spe

Surgery in 1963 (32), more than 3000 arthrographic examinations of
the knee have been performed with preoperative diagnostic accuracy

of approximately 90%.

& ostudy by De Semet(7) on 475 consecutive double contrast knes

arthrograms showsd an acodracy of 95% for both medial and lateral

menisci although the specificity Tor lateral tears was only 008



B2

CONCLUSIONS
Knes pathology was  found affecting all age droups
including the pasdiatric age group. The most  common

pathology in the paediatric age group beling discoid

meniscus ., The commorsst agje S Tare1B]s’ reguilring

The mean male age was 31 vears and mean Temale ags 54

VEArS.

The left and right knees were eqgually atffected without

any preference.

The most common kneese derangement for which patients had
arthrography was a tear of the medial meniscus posterior

o .

an accuracy of 20.5% of double contrast knee arthrogapy

in diagnosing derangemsnt of the Knee makes arthrography

an accurate tool for orthopasdic surgeons.,
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RECOMMENDATIONS

In the absence of the newer non-invasive imading modatities like
MRI, uze of  arthrography in  the radio diagnosis  of ke

derangements is recommended.

Howsver,  arthrography  1s  an  invasive procedurse  and  patient
selection must be thorough. The introduction of stress wviews for
depicting cruciate ligament injuries iz recommended in futurs

arthrographic examinations.

Oncs kenyvatta NMational Hospital acqguires the appropriate equipment,
the introduction of Double Contrast kKnee arthrodrams to  the
hospital would enable the Orthopasdic Surgeon make a Tirmer

decision whether surgical intervention is necessary.
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APPENDIX
DATA COLLECTION FORM
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1 Right or Left Knee:

.
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