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Foreword:

The concept of replacing all or part of knee joint surfaces
damaged by disease or injury has become practical as the
result of many years of careful research and important
technological advances in materials and design. The
development and use of total knee implants follows
closaly upon the suctessas experienced with the total hip
replacement and early indications are that it carries the
same potential for the restoration of motion and the
raliof of jcint pain.
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It must be recognized that total knee replacemsant is a
major surgical procedure and that there are risks in-
vaolved as with any cormparable operation. The following
material has been prepered to help you understand
better how the total knee functions, to distinguish
among the various types of total knees and to tell you
what yvou may expect to encounter should you undergo

such an operation,
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The Natural
Architecture of the Knee

fhe knes joint is foomed oy the meeting of the Leo majos b
of the leg, the femur {thigh bare] and the tibia (shin bane]. The

ands of both the fermur snd tibin where they meet are coverad E.F::"Lﬂ?;;
with a smooth, slippery skin of cartfiage which, in the normal

joint, allows them to slide freely upon one enother as moton S, COLLATERAL
Ooours, [ : LIGANENT

The termaral portion of the knee consists of two rounded comdyles
whhich it inte the slightly curved depsesiions called ploteaus that
make up the tibisl partion of the jaiat The two halves of the
jaint, femur and tibia, are held in position by a series of ligaments
which give stability and control. A small, oval-shaped bone, the
patella (knsecap), is suspended in @ ‘ong shesth of rmuscle and
tendan ower the center of the koee, and helps to protect it agasst
injury ond control its motion, [FRONT VIEW] 151 DE WIEW!
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- When Total Knee Replacement is Needed

There are a langs number. of dissass and injury conditions which  ments have wither failed or been deamad impractcsh-Thae
can damage the kree to the point where it becomes painful types of knee demege generally condicerad treatabie by knee
ar will not function property, Generally, total knse replacament  replacement surgery are shown below in the order of their
is considered only in thoss cases where more conventiondl reat-  severity.

Reugh eroded cartilgn Smera destruction of SineiT i GEFTUCTON

causing pain ancd zartihegs and bon marmalieatnd By messing

PRt fisztad maticn with possible kg or damaged |gaments
duformity

Tﬂ'lﬂl Knee |II]}tﬂ:I1fS i Single Sids (unicaneyiant ll Both Sides (Bicondylan

There are thrae hasic typet of tomd knee implants in general use today. The
implant selectad for a particular patient is usually determined by the pariicular
kind and severity of damage which the surgeon s=es in the jeint, The Tirst Two
types of implants available are similar to each other in that their main gurposs is
=

1o replace domaeged bone and cortiloge with now surfocos which slide freely upan
pach othar to reliere pain and restore mation. Such implants hawe an upper
component of matal and a lower component of plastic, Sach part of the implant
is installed separately with no mechanical connection to the other. For this
reaton at least same of the naturl ligaments of the knee must be present snd
intact in the presence of these devices in order 1o give tho jaint stability. The
unicondylar and bicondylar knes implants sc they are called are shown o the
right. You can e that their main difference lies in the fact that one {tha
unicondylar] is designed to replace only one side of the knee joint at a time
while the other (bicondyler) replaces bath sides at once, It & not unusual for two
unicondylar impkants to be used in making up one complete joint raplecement,
Last of the three basic types of wotel knes implants & the hinged knoo. This
implant is generally rosorved for those cams in which damage 1o tha joint is
pertieularly severs or in which there are no usable natural ligiments present.
The hirged knee provides its own stability with the mechancial conmEction
betweer its upper and lower parts. An example of this type of total knes implan?
is shown at the right,

THE PATELLA REPLAGEMENT IMPLANT

Damage 1o the knee joint sometimes extends to the kneesap (patella) and, fos
this reason, theve is a fourth type of implant which replaces the undersde of the
kneecop and the surface of the groove betwean the conchyled of the fermur. The
patellar implant, shown at the right rext to the hinged knee, may be implanted
at tho same time that any of the total knee implants are installed, if the surgson
feels that i13 use s indicated.




Surgical Bone Cement

One of the most important components of any af the tofal Enes
raplacemants described hare is a material known as surical bone
cement. The bone cement, in use for many years & a dental filling
material, found its first major erthopedic application in the 1otal
hip replacament oparation.

Without some means to securely fasten them in ploce, the parts of
a 1otal hip of knee i:ﬁplull could koosen in time; na mattar haw
carelully or precissly thay ware fitted to the patient at surgary.
Whon implant parts becorme loome, they often erode sway the
gurrounding bona. This can being the return of pain and may
causa the implant to beak down. Bone cement solves the problem
by filling any gips betwesn bone and the implant parts. Because
itis resilient, thecement gives instead of eroding under the normal
stresses applied to it in walking, It is inserted around the total
joint implanis & a soft, doughy substance which hardens within a
fewr minuies 1o lock them securgly inte place in the bone.

Before the Operation

Some of the things that your doctor may ask you to do prior 1o
surgery are |Eted balow. All of these are designed to have you &
ready 25 pomsible to receive your néw knee, Some of thess steps
may not be required in your case or your doctor may want to do
sama additional things but, generolly, these may be expaectad,

CRUTCH PRACTICE

If you are not alresdy using orulches, you may
be adwised to obtain & properly fitted pair ond
! 12 bogin practicing for an hour sich day. Cruteh
walking should he done by placing 8 minimum
amount of weight on the painful knee. In addition to familiar-
izing you wiath the use of crutches so that you can begin
walking shosthy after surgery, this may provide some temparary
reliel al pain before the oparation,

—

When You Go
To the Hospital

1. It will usually be advisable for you 10 be admitted to the
hospital a day or two prior 1o the operation. This will allow the
hospital ample time to rfun & compiste serigs of appropriate
labcratory tests and X-réys 50 that your surgecn and anesthes-
logist will have an wp-lo-the-ninute pectuse of your overdl
physical condition. This will alss help therm e determine whidh
madications and what type of inesthesia are best for you,

2. The Operation . . . Most people want to know honw bong they
will be in surgery. The time that is actually spent operating will
vary from a little over an hour 1o two or more hours, depending
upon the particular set of circumstances encountersd by the
surgecn. If, bor instance, there 15 & great ded of erosion (o the
[odni; thie surgeon will have to work longes 1o correct it Gemerally,

BLODD STORAGE

CHten your sungecd will want 1o store a pint of your
blood at the hospital prior to your oparation. This will
then be available far wee in the avant it |s needaed to
raplace nommal bload et during the surgary,

TESTS

7@’ In most cases, your surgaon will sant 1o have your
d‘\, family doctos prepare o compleie report on your
genaral haalth and sny tpecific problems which might comalicate
your sugery. If wou are, for irstance, anemic and exhibit @ low
hemoplabin, the family physician may wish to institute appropri-
ate therapy prior to your oparation. Your family physiclan o
internist may wish also to administer tests 1o evaluate the affects
which any lang term medications. such as diuretics, blood pres-
sure regulators, and stericds, may hawe an you.

the time spent in surgery with this operation, even if if runs two
af more hours, should nat cause alarm to friznds and family as
pme knees are just natwradly rmore complicated 10 work an than
oiiars,




The Surgical Procedure

The following description of the total knes operation presents a
good idea of the basic steps followed in the surgery. There may
be variations depending upon the specific conditions present and
the type of kres implant the surgean decides 15 best for a part-
cular patient, Gererally, however, this is what i done,

THE SURGICAL APPROACH: The incision & generally mods
for several inchet abowe aad below the knee alang the ingide of
the patella. The lepgthof the incisian may vary somawhalt deoend-
ing upon the amount of fatty tissue present and on how much
working space is required to prepare the bone and install the
implant. Sometimes it will be necessary for the surgesn 1o make
a second incision along the outside of the patella so that he can
reach the outer partion of the joint, In modE cases, the knee can
be entered by these or similer standard surgacal approacles with-
cut disturbing the function of any impoertant muscular or skalatal
systame,

FITTIMNG THE IMPLANT:

After he has mede the [aciion, the surgeon moves tha patella to
ane side and, with the aid of specially designed instruments, he
aligns and marks the position of the implant parts in the joint.
Following this, he carefully shapes the bore in bath the tibisl and
fermoral portions of the joint to reczive the bone cemant and the
implant paris. To be cértain that querything has been ooarmectly
prepared, the implant parts are placed inte the joint ard tested
peiod o being cemented into finel position.

Whan the joint hat bean prepared and aligned so that as much of
the original damage as possible has been comrected, the final
implant compoanents are cemented into place. A final test of their
position is mads bafore the incision Is closed.

AEPLACING THE PATELLA:

If after implanting the tolal knee components the surgeon fesls
that the joint's function might be significantly improved or knee
pain reduced through the uie of & patellar prosthasis, he may
decide to procesd directly with that operation. Since patellar
replacament takes place through the same incision a; knee replace-
msent, there is generally ltle added time o surgical trasmea e
volved. The groove betwesn the ferveral condyles is mepiured
and shaped to receive tho motal portion of the patellsr implant
and tho uncersirface of the kneecap itsalf is contouned to accent
the plaste implant part Thess preparations gre camisd out in the
sarve way &5 in the knee replacement. When the implant parts
have been tested and aligned, they are cemanted into place, given
a final test, and the incidion is closed.




After the Operation

You can ganerally expect 1o be confined to bed for several days
after surgery. Medication will be given to reliane the usual post-
operative discormfort as the incision heals, Cften a plastic drainags
tulse will have bean insartad inte the joint at the end of the opera-
tion to help prevent postoperative swelling, This tube is wsually
remsoved within a day or two after the susgery during a routine
change of dressings, Femoval of the tube is painless,

During this initial period also, many patients retain a urinary
catheter which has been put i1 place in tha operating room. If
this is dona, it is in the interest of protecting you against unneces-
sary movement during the first few days of healing.

Passive exercise may be started soon after surgary with the nurse
ar the therapist flaxing your knee for you.

After You Leave the Hospital

During thae firet wx weeks after surgery the crurches should
be ueml 1o setlit and protect yvour new kKnes 25 much 38 oo
whin, Llea of two crutches during the period ordered by your
surgear must be sirictly adhered fo, During the approximately
two weeks spent in the hoipital, you will héve been parmitted
ta sit in a chair of appropeiste heights for increasing periods
of time and to use a commods with a raksed seat 1o prevont
flaxing tha knes joint more then 90 degrees. Once you are
ai home, you should wvery carefully Follow the routines and
instructions carriecd out in the hospital so that when you make
your wisit to the doctor six weeks after the surgery, he will
be able 1o move you to the next stége of using your new knes.
A few very good guidelines to observe during this important
six bk perind a5 follows:

1. D naot ket yourssll beeams aver-fathgued,

2. Do ot strain the new implonts by - stooping or
mecess knee bending.

3. Do use two cruiches or a walker for as long as
your dottor ordors.

Aftar about six weeks your surgeon will make x-rays and take 5
goad look at the progress of your new knee. Based upon the resu Its
of the x-rays and your genaral condition, he will then advise you
as to when crutebes may be discarded and will recammeand &n
sapanding program of normal activities. Depending upon the con-
dition af the bone, a longer periad on crutches mey ba ndicaied,

The Results of
The Total Knee Surgery

The fuccessfl ol knee replacement will generally provide
mearly complete relief of pain, Motion in the affected limb
will panerally be significantly imgwoved as will any bowing of
knock ks theat might héve developed ower the years a5 @
result of orcsion. In most cases, canes and crutches can be
discarded within a few months after the surgery. In $ome situs
tions, however, where there are other disabilities and the patient
may not become completely mobile sgain, thera [ generally a
significant improvement brought about by the relief of pain
alone.

It should be realized that the total kree replacoment is not &
nafrmal jalat and that cartain cautions will have 1o be abserved in
its wse, Far instance, a total knee patient, ewen with the best of
results, should not expect 1o pariicipate in extremely sTEenUOA
activities or spoets which might cause the implant to break down
Many patients notice a certain amount of stiffness on arlilng or
gieting still Tor an extended period of tlme. This i 1o be expecied.
Although these devices have besn successfully implanted in many
people and the same materials hove besn wsed in thousands of

total hips, their u'timate durability, particularly in an active
YeUnger person, remains to be confirmed over the next several
years, Sirmulaved laboratory testing of the implants has shown
them to be quite durable under repeated stress, but only actual
patient wse ovar many years can confirm their aciual life expect-
ancy to the point where the replacameant of one or more implant

parts maoy bo réquined.

At approximataly one week postoperatively, you will begin wwalk-
img with erutehes under the supervision of & nurs of phisical
theraaist. You will ba encouraged to put your &g through the
normal motions of walking but with minimal welght bearing. The
absance of pain at this period may lead you 1o place more wekght
than recarnmended on the new knge or, in shart, 1o become ovar-
zeslous sbhout walking nosmally sgain. |t should be carefully
noted that the healing process |5 still taking plece at this point.
“fou must be caraful not 12 iry to do too mudh too =oon. It i
eaiy during this pericd to become over-fatigued. The surgeon, the
nurses, and the physical therapist will brirg you olang os gubckhy
as I3 sdviselle without endangering your raw jamt.



gty e
-IL{-'-:"-:& Pt ¥ I'.'.-u":'.."-

W g

g s, rih,
: -i-‘.‘%:_;-

]

ffillty | 1L ST

o r
w _:nil P ey T
A o TR




