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SOHAN SINGH RATHOR ABSTRACT

An experimental replacement of the ruptured
anterior cruciate ligament with various materials
was performed in 19 dogs. In this study, tendon of
the peroneus longus muscle, skin and a strip of
fascia lata were inserted as substitutes, After
operation, the leg was fixed in a Thomas splint for
three weeks,

On clinical examination before euthanasia,
most of the dogs, after eight to nine weeks, showed
no lameness when walking and running. Each dog was
examined for anterior drawer movement before
euthanasia., Every dog showed a moderate degree of
movement,

On post mortem examination, the transplanted
tissue appeared viable. In all dogs, the trans-
planted tissue was not so taut as the original
anterior cruciate ligament., 1In some dogs, arthritic
changes were -seen, and in some the articular
cartilage underwent aseptic necrosis.

On histological examination, significant
tissue reaction was seen in all the transplanted
tissues.,

Transplantation of tendon in the knee joint
exhibited superiority over fascia and skin, |
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CHAPTER 1
INTRODUCTION

In recent years with the advancements in
canine surgery, knee joint surgery, particularly
anterior cruciate ligament repair, has become a
major problem,

A strip of fascia lata is the most common
tissue used as a transplant to replace the ruptured
anterior cruciate ligament in present day practice.
However, since this material is not entirely
satisfactory as a substitute, the problem of re-
placing the ligament with some tissue which
resembled it more closely histologically was
suggested as a research problem.

The tendon of the peroneus longus muscle
appeared to be the tendon which could be most
logically substituted and was used as the trans-
plant for the anterior cruciate ligament. A
comparative study of tendon, fascia, and skin
transplant to replace the anterior cruciate liga-
ment was done, Histological study of tendon,
fascia, and skin was also carried out in order to

evaluate the clinical use of these tissues.,



CHAPTER 1II

REVIEW OF THE LITERATURE

Materials, technic and results of conservative
and operative repair of the cruciate ligaments have

been reported by various authors,

A. Medical Literature

In 1900, Battle3 reported a case of
rupture of the cruciate ligament along with rupture
of the medial collateral ligament and patellar dis-
location to the lateral side. He opened the joint
by cutting across the patellar ligament and sutured
the cut ends of the anterior cruciate ligament with
silk. As regards the ligaments, good results were
obtained. The patient could walk and flex the
joint,

Ruptured cruciate ligaments were reported by
Robson3? (1903). He opened the joint by an
oblique incision and found excessive synovial
fluid and a congested membrane. Both the cruciates
were ruptured from their proximal attachments,
The anterior cruciate ligament was stitched with

catgut to the synovial membrane and tissues on the
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medial side of the lateral condyle, The posterior,
which was too short, was split in order to lengthen
it and was fixed to the synovial membrane and carti-
lage on the medial surface of the medial condyle., A
plaster of Paris cast was applied for one month,

The operation resulted in good functional use of the
knee joint,

According to Jones and Smith<? (1913),
rupture of the cruciate ligaments may be with or
without ffacture of the tibial spine., They reported
rupture of an anterior cruciate ligament along with
avulsion of the tibial spine or its internal
tubercle, rupture of the internal ligament and dis-
location of the internal semilunar cartilage. They
were of the opinion that recent cases of rupture of
the cruciates should not be operated. Rest and
fixation of the joint were the principle factors in
producing good results, For old rupture of the
cruciate ligaments, they split the patella and its
ligament in two halves and "plaited chromicized gut
to link the ends". Six weeks rest was given to the
patient and good functional movements resulted
after eight months, Good function was confidently
expected, in the absence of a bone block.

Hey Groves?’ (1917) reported rupture of

the cruciate ligaments along with fracture of the



tibial spine. He regarded it impossible to suture
the ligaments, either with soft suture or wire. A
rigid plaster or leather case was worn for a year,
followed by a hinged apparatus. In forming a new
anterior cruciate ligament, he used an ilio-tibial
band of fascia lata and the tendon of the semi-
tendinosus for the posterior cruciate ligament. In
each case the new ligament retained its proximal
attachment in the thigh, was threaded through canals
bored in the femur and tibia and was sewn to the
outer surface of the latter bone.

Smith45 (1918) was of the opinion that the
immediate treatment of injuries to the cruciate
ligaments should be conservative rather than opera-
tive., The knee was immobilized at an angle of 20
degrees for three months, Faradism to the quadriceps
and general massage with movements of the patella
were practiced daily. Eight plies of silk
were pulled through the drilled hole in the femur
~and sutured with the ligament. The joint was im-
mobilized for eight weeks. Arthritis resulted due
to the silk acting as a foreign body. A fascial
strip was also used to replace the ruptured anterior
cruciate ligament. A hole was drilled in the tibia
from the medial side and in the femur from the

joint surface to the lateral condyle.



Again in 1919, Hey Groves<b opened the knee
joint by a "U" shaped incision and the patella was
reflected upwards along with the tibial tubercle.
The medial limb of incision was along the line of
medial extensors of the hock, while the outer limb
was lateral to the patella. The ilio-tibial band
was defined and an eight inch strip was separated
with intact attachment to the tibial head. This
strip was obliquely passed through femoral and
tibial holes to replace the anterior cruciate
ligament., The free end of the strip was fixed by
an ivory nail and sutured on the prominent point
of the medial condyle of the femur, this reinforcing
the internal lateral ligament., Semitendinosus and
gracilis tendons were used to form the posterior
cruciate ligament, The leg was kept in a cast for
three weeks with daily massage and Faradism to the
quadriceps muscles,

A strip of fascia lata three-quarters of an
inch wide was used by Eikenbaryl4 (1927) to replace
the anterior cruciate ligament, Both free ends of
the strip were sutured firmly to the underlying
tissues,

Forresterl? (1928) described conservative

and operative treatments for repair of the cruciate



ligaments. Conservative treatment consisted in
application of a plaster cast with the knee angled
at 20 degrees. The cast was kept in place for two
months, A knee cage was used for six to eight weeks
after removal of the cast. For operative repair, the
knee was opened by cutting the patella in two halves
longitudinally, A strip of fascia, which was sutured
to the periosteum, was used to replace the anterior
cruciate ligament, A plaster cast was applied from
toe to groin with the leg at an angle of 20 degrees
for six to eight weeks.

Wagner’l (1930) reported several cases of
fracture of lateral condyle of the femur along with
tear of the anterior cruciate ligament., No attempts
were made to repair the anterior cruciate ligament.,
The knee was immobilized for the repair of fractures,

A case of congenital absence of cruciate
ligaments was reported by Fairhankl® (1930). In
1924, he examined a case with congenital anterior
subluxation, hyperextension, dislocation of peroneal
tendons, valgus of foot, absence of outer part of
the foot and two toes and anterior-posterior curve
in lower third of the tibia. The knee was treated
by fixation in flexion for two years without good
results, He operated the same case in 1927 and used

a fascial strip to form the anterior cruciate
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ligament and reinforced the medial collateral liga-
ment by the same, After the knee was fixed in
moderate flexion for four months, stability of the
joint was obtained.

A strip of fascia from the vastus lateralis
was used by Cubbins gg_gl.lo (1932) for repair of
the anterior cruciate ligament. Tendon .and
aponeurosis of the biceps were used for replacement
of the posterior cruciate ligament. In their cases
they were unable to see any remnants of the injured
cruciate ligaments or any ihjury to the menisci.
The knee joint was flexed at an angle of 25 degrees
and the new ligaments were drawp taut and sutured
to the osteo-periosteal beds. These ligaments were
slightly twisted. They reported that synovial
membrane regenerated on these new ligaments. In
case of rupture of both the cruciate ligaments,
they were of the opinion that the anterior
cruciate ligament should be constructed first and
the posterior cruciate ligament 10 weeks later,

The leg was held at an angle of 25 dégrees in a
plaster cast for four weeks, Drainage of the
joint was provided.

A strip of fascia lata criss-crosscd on the
medial side of the femoral condyle and tibia was

used by Bosworth and Boardman® (1936) to stabilize
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the knee., The anterior strand of fascia lata limited
the forward slipping of the tibia and the posterior
strand limited the posterior displacement. The leg
was immobilized in a plaster cast for three weeks.,

Rupture of a ligament or undue relaxation
following partial rupture was always associated with
displacement or fracture of one of the cartilages.,
Campbell6 stated that impairment of the anterior
cruciate ligament and medial collateral ligament
was associated with injuries of the medial cartilage.
Impairment of posterior cruciate ligament and
lateral collateral ligament was associated with
injuries of external semilunar cartilage. He con-
cluded that the use of a fascial strip often
resulted in severe local reactions., He used a long
pedicle strip which was dissected out from the
femoral attachment to the attachment of the capsule
to the tibia, This strip contained very strong
tendinous tissue from.the medial border of the
quadriceps and patellar tendon., The free end of
the strip was stitched to the periosteum and the
fascia lata., The leg was immobilized for three
weeks, Excellent results were obtained.

Avulsion fracture of the tibial attachment
of the anterior cruciate ligament was repaired by

Lee3? (1937). He drilled two parallel holes in
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the tibia and repaired the tibial tubercle by the use
of double sutures. A compression bandage was applied
along with a plaster cast,

A strip of fascia lata was used by Cubbins
et éloll (1937) for repair of the anterior cruciate
ligament., The new ligament twisted slightly and was
drawn tight. The new tendons were sutured to the
osteoperiosteal bed. No attempts were made to close
the fascia. Skin was sutured with clips. Excellent
results were reported even in the presence of
fibrous arthritis,

According to Key and Conwell3l (1937) the
importance of cruciate ligaments in stability and
function of the knee joint is so great that injuries
of these ligaments may be followed by grave permanent
disability. In some cases, they were impossible to
repair, consequently, injuries of the cruciate
ligaments were regarded as serious. Injuries to
the anterior cruciate ligament were more frequent
than those of the posterior one. The authors
immobilized the joint for three months at an angle
of 20 to 30 degrees, as both cruciate ligaments
and both collateral ligaments were relaxed in this
position,

A fascial strip, eight inches long and two

inches wide from the lateral side of the thigh,
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was passed by Carrel” (1937) through the lateral
condyle of the femur and the tibia to repair the
ruptured anterior cruciate ligament. The knee was
kept in a plaster cast angled at 170 degrees for
four weeks,

The knee joint was exposed by Macey33 (1939)
through a lateral patellar incision, which exposed
the lateral femoral condyle for reception of the
reconstructed ligament. The tendon of the semi-
tendinosus was identified and severed at its
muscular attachment. The belly of the muscle was
then sutured with the semimembranosus muscle, the
tendon was pulled through the joint and sutured to
the periosteum., The knee was held in full extension
while the tendon was being sutured.

Injuries of the lateral collateral ligament
in association with capsular and cruciate ligament
injuries were recorded by Valls®© (1939). The
proximal end of the medial collateral ligament was
most often affected, along with rupture of the
anterior cruciate ligament., Valls prepared a new
ligament with four to six threads of thick twisted
silk, which was sterilized by boiling in cyanure
oxide., These threads were used for successful
repair of the cruciate ligaments and collateral

ligaments, and simplified the technic,
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In 1939, Cubbins et 21.12 once again reported
on several cases of rupture of the cruciate ligaments.
They repaired these cases with a strip of fascia
lata. They concluded that early operation for repair
of ligaments in a completely dislocated knee joint
should be contraindicated., Simple immobilization
for 120 days was recommended. Early operation for
a single ligament was always indicated. Avulsion
of the femoral attachment of the collateral liga-
ments was very common, These cases recovered
completely upon immobilization of the knee for 90
days. They reported the failure of cruciate
ligaments to regenerate.

A study of tendon transplantation into bone
was performed by Kernvecin30 in 1942, The tendon
of the extensor carpli radialis was transplanted
into the radius of dogs. He concluded that the
anchorage is due to the ossification and gradual
incorporation of the tendon in the bone. Pro-
longed immobilization retarded the tensile strength
of the union. He pointed out that the bone sand,
due to drilling holes, underwent aseptic necrosis
and the relative size of the tendon to the holes
had little effect on the rate of union of the
tendon to the bone, In his experiments, disuse

atrophy resulted and retarded the rate of fixation.,
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Ossification of the transplant was most marked in the
cortical area.

In 1942, Blair¥ used four strips of fascia for
replacement of the anterior cruciate ligament. These
fascial strips were placed tightly in the femur and
tibia in crisscross fashion on the medial and
lateral sides. He found abnormal mobility of the
knee for four to five weeks, after which it dis-
appeared.

Conservative treatment was suggested for
repair of the anterior cruciate ligament by
Hauser<? (1947). He applied a cast from groin to
the tibia with the knee joint slightly flexed for
two to three months., According to Hauser, the
results of intra-articular operation had not been
entirely satisfactory. He also cited the report
of Watson-Jones that lameness recurred after some
time., Considering the above statement, Hauser
repaired the ruptured cruciate and collateral liga-
ments extra-articularly. A strip of the tendon of
the-quadriceps femoris was separated from the medial
side., The proximal end was divided and reflected
distal and was fixed with a nail and number one
chromic gut to the medial and posterior side of
the tibia. A strong fibrous band was formed

obliquely from the anterior part of the condyle
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to the posterior part of the tibia., The band was in
the same direction and had the same effects as the
anterior cruciate ligament, except that it was outside
the joint, The leg was immobilized in a plaster cast
for three months,

Helfet?3 (1948) was of the opinion that
operative replacement of the ligament should be done.
At the same time, he reported that extra-articular
tendon transposition replaced the functions of the
ligaments without replacing them anatomically. The
tibial tubercle with patellar ligament was grafted
medially, and the tendon of the gracilis was put on
the tibia in order to check the rotation.

According to Soevri® (1949) the changes in
the synovial membrane started after one month and
reached their peak during the second and third
months after injury. There was a temporary
fibrosis of the synovial membrane and the fat pad.
Effusion of blood in the joint produced immediate
and intense proliferative reactions in the
synovial membrane. These regressed rapidly.

Frequently the ligament was torn in an
irregular fashion, 0'Donoghue38 (1950) opened
the joint by incising the capsule on the medial
side of the patellar tendon. Two parallel holes

were drilled from the anteromedial surface of the
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tibia and the ligament was tied either by number three
silk or number ten cotton. In this case, the rupture
was from the tibial insertion. If it was torn from
the femoral attachment, holes were drilled in the
lateral condyle. For the medial collateral ligament,
if the rupture was in the middle, a simple ligature
was satisfactory. If torn at the bony attachment,
the end was tied with suitable suture material and
this material was passed in three or four superficial
holes in the tibia. The knee was extended at an
angle of 150 degrees and the leg was put in a plaster
cast.

In 1950, Colonna8 reported that rupture of
the collateral ligaments seldom occurred without
some injuries to the adjacent semilunar cartilage.
For repair of the cruciate ligaments and collateral
ligaments, he recommended simple immobilization of
the joint, According to Colonna, functions of
synovial fluid were to lubricate the joint and
supply nutrients to the articular cartilages and
the cruciate ligaments.

Autogenous and homogenous transplantation of
the whole knee joint were performed in dogs by
Herndon and Chase®* (1952). The deeper layers of
cartilage cells remained viable, but some de-

generation of the articular cartilages of the
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femur and tibia resulted. Asceptic necrosis began
superficially and peripherally to the weight bearing
surface of the joint. These cartilages were re-
placed by fibrous tissue. Necrotic meniscus was
replaced by fibrocartilage. They concluded that
good results may be expected in non-weight bearing
joints.,

Rupture of both cruciate ligaments were
reported by Ficarral® (1953). He stated that
several operative procedures had been devised, but
the preponderance of opinion was that none of them
was any good.

Jonas®?® (1954) also described the use of a
fascial strip for the replacement of the anterior
cruciate ligament and use of semitendinosus and
gracilis for replacement of the posterior cruciate
ligament.

New tendons and articular ligaments were
prepared from fascial strip by Markowitz3% (1954).
Hé reported that dog fascia was thinner and more
difficult ‘to manipulate than human fascia. An
anterior cruciate ligament was prepared from a
fascial strip and the free ends were stitched to
the periosteum and bone with silk.

DePalmal3 (1954) enumerated all the above

mentioned operations and stated that regardless’
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of the methods employed redevelopment of the quadri-
ceps muscle played a major role in the success of the
operation,

Strips of fascia lata and sliced tendon were
grafted by Peer#0 (1955)., When fascial grafts were
removed after one year, no cellular activity was
noted around them. They retained their normal
structures macroscopically and microscopically. He
reported edema of the graft, resulting from an
imperfect re-establishment of circulation, and the
transplanted tendon seemed to be larger than normal,
A free autogenous piece of Achilles tendon and the
tendon of the flexor hallucis were iﬁplanted in the
knee joints of dogs. Under tension, they maintained
their own structures. He concluded that the tendon
transplants in the synovial cavity without func-
tional stress lost their specific character and
behaved as if t hey were displaced subcutaneously.

The epidermal layer of skin, with or without
the underlying layer of fat, was used to replace
the cruciate ligaments by Anderson! (1956). The
cutis was sutured to the periosteum as well as to
itself after being passed through holes drilled in
the bone,

Speedl’7 (1956) described all the possible

methods for repair of the knee ligaments. Neither
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the normal anatomy nor function of the original set
of ligaments could be restored by surgical re-
construction., This was particularly true of the
cruciate ligaments, Tissues which were utilized to
replace the cruciate ligaments were likely to be
inadequate in size and strength. It was surgically
impossible to duplicate their rather broad, flat
attachments to the condyles of the femur,

Fried and Hendell8 (1957) used peroneus
longus for replacement of the paralyzed tibialis
anterior muscle, Good results were obtained by
the substitute when the tibialis posterior was

normal,

B, Veterinary Literature

According to Schroeder and Schnelle#3 (1936),
rupture of the cruciate ligaments may not be re-
' paired completely, They reported that fixation of
the joint for three to six weeks resulted in good
functional recovery, A padded bandage was passed
around t he anterior surface of the proximal end of
the tibia and fastened to the posterior bar of a
Thomas splint. The leg was fixed with forward
1lift of the thigh towards the anterior bar and
backward pull on the proximal end of the tibia

to the posterior bar. For rupture of both
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cruciate ligaments, the same plan was followed; in
addition, the tarsal joint was also fixed in more
acute flexion.

Osteoarthritis of the knee joint was reported
by Schnelle®l (1941). 1Injuries to the ligaments with-
in the joint which allowed extra motion and caused
increased wear of the joint surface resulted in osteo-
arthritis, According to Schnelle, the knee joint was
the most frequent site for arthritis of any joint in
the body. In some cases, there was considerable new
bone formation around the injured area.

Schroeder and Schnellek? again in 1941 reported
a case of ruptured anterior cruciate ligament. The
limb was fixed in semiflexed position under moderate
traction for three to six weeks.,

Injuries of the menisci along with rupture of
the cruciate and lateral ligaments were reported by
Nilson37 (1949). |

A one centimeter wide strip of fascia lata
was used by Paatsama39 (1952), to replace the
anterior cruciate ligament. The fascial strip,
retaining its distal attachment, was pulled through
femoral and tibial tunnels. It was slightly
twisted. The free end of the strip was
sutured to the insertion of the ligamentum

rectum patella on the tibial tuberosity. The leg

was fixed in a Thomas splint for 15 days. In



studying this problem experimentally in dogs,
Paatsama cut the anterior cruciate ligament and
observed the pathological changes which followed.
Progressive osteoarthritic changes occurred in the
joint and were readily observed after two to three
weeks.,

Full-thickness and split-thickness skin
grafts were placed intraperitoneally by
Armistead® (1956). They formed occasional
microscopic cysts in the peritoneal cavity. He
reported that the elements did not change their
structures, but in pigs extensive necrotic changes
were seen, Hair growth ceased in the grafts.

In 1957, Titkemeyer and Brinker48 used a 3/8
inch wide fascial strip for replacement of the
anterior cruciate ligament, The primary skin
incision was continued medially below the joint,
The distal attachment of the fascial strip
remained intact and the free end of the strip was
passed through drilled holes in the femur and
tibia and securely sutured to the patellar
(quadriceps femoris) tendon. Good results were
reported after keeping the 1limb in a Thomas
splint for three weeks,

A thin strip of skin from the parapatellar
area was used by Gibbensl? (1957), to replace
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the anterior cruciate ligament. The strip was
placed in 1:1000 quaternary ammonia solution. It
was passed through the joint and the proximal end
was turned downward along the lateral collateral
ligament, The joint was slightly flexed and the
transplant was pulled taut and anchored with steel
wire to the lateral collateral ligament and fascia
above and below the joint. The incision was closed
by steel wire and the leg was kept in a Thomas
splint for 14 days. Satisfactory recovery was

reported after six months,

Anatomy of the Stifle Joint and Peroneus Longus

Muscle.

The stifle joint of the dog is the most
complicated and weakest joint in the body. Pri-
marily it consists of two joints:

l., Femoro-tibial

2, Femoro-patellar
In addition, there are the following structures:

Fabellae: These are two sesamoid bones,
each lying on the posterior surface of the femoral
condyles.

Joint Capsule: The inner synovial membrane,

embryologically, originates from the mesenchyma,

It has numerous folds in the joint cavity. The
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function of the synovial membrane is to secrete
synovial fluid and lubricate the joint surfaces., The
synovial membrane is richly supplied with blood in
order to remove the heat generated in the joint,
which otherwise might cause damage to the joint
structures, The external fibrous tissue layer is
continuous around the joint. This is tough and
protects the joint cavity from trauma and infection.

Fat Pad: This is placed on the tibial
tuberosity, anterior to the attachment of the
anterior cruciate ligament on the tibia.

Menisci: These are two in number, medial
and lateral., They are composed of hyaline cartilage
and are semicircular; planoconcave discs with
thinner inner and thicker outer border., Their
function is to act as shock absorbers in the
knee joint., Due to anatomical structure,; they
provide a deeper area for articulation of the
femoral condyles, and stabilize the joint on medial
and lateral sides by filling the space.

Cruciate Ligaments: The location and the

direction of the cruciate ligaments are of great
importance to their repair by substitution
(Figure 1). They are named according to their
attachment on the tibia., The anterior cruciate

ligament runs from the anterior fossa on the



22

Figure 1. Cruciate ligaments,

Lateral meniscus

Cut edge of medial condyle
Anterior cruciate ligament
Posterior cruciate ligament

Cut edge of medial meniscus
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tibial spine to the medial wall of the lateral
condyle of the femur. Its direction is upward and
backward in an oblique fashion., The stronger
posterior cruciate ligament runs from the popliteal
notch of the tibia to the medial wall of the medial
condyle of the femur. The function of the anterior
cruciate ligament is to check the forward movement
of the tibia during flexion. The backward movement
of the tibia is checked by the posterior cruciate
ligament. Both these ligaments not only check the
anterior and posterior movement of the tibia, but
also prevent rotation of the tibia in general.

Collateral Ligaments: These are two in

number, medial and lateral (Figure 2 and 3). The
medial arises from the medial condyle ‘of the femur
and ends on the tibia one inch below the
articulation, It attaches feebly on the medial
meniscus, It is not inserted into the tibial
condyle, over which it glides during the extension
and flexion., A synovial bursa is interposed
between the ligament and the condyle. The medial
collateral ligament is stretched in extension.

The lateral collateral ligament is poorly
developed, arises from the lateral condyle of the
femur and is attached on the fibular head., It

does not attach to the lateral meniscus. The
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Figure 2.
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Figure 3.
A,
B.
C.

Ligaments of stifle, lateral aspect
Tendon of quadriceps

Patella

Fabella

Lateral collateral ligament

Tendon of popliteus

Tendon of long digital extensor

Patellar ligament

Ligaments of stifle, medial aspect
Tendon of quadriceps
Medial collateral ligament

Patellar ligament
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lateral collateral ligament is tense only in
extension. Both these ligaments in general prevent
over-extension of the stifle joint.

Peroneus Longus: This muscle has a short

triangular belly which lies under the crural fascia
and anterior to the fibula., It has a long tendon
which extends from the middle third of the tibia to
its insertion on the metatarsus. This tendon runs
in the groove formed by the annular ligament on
the lateral malleolus of the fibula. At the
distal end of the tarsal joint, it makes a right
angle, runs on the volar surface of all the
metatarsal bones, and ends on the first metatarsal
and the sesamoid bone, The muscle arises from the
lateral condyle of the tibia, anterior part of the
fibular head,‘and the distal part of the lateral
ligament of the knee joint, Miller3® described
its termination on the fourth tarsal and proximal
end of all the metatarsal bones., According to
Sisson and Grossmanhh, it ends on the plantar
surface of the first metatarsal bone. The
action of the peroneus longus is to flex the
tarsal joint and turn the biantar surface of the
paw laterally.

The stifle joint is supplied by branches of

the femoral artery. The anterior cruciate
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ligament is poorly supplied in comparison to the
menisci and the posterior cruciate ligament. The
anterior cruciate ligament, therefore, has less
regenerative power than the posterior cruciate

ligament.

‘Histological Structure of Tendon, Ligament, Fascia
and Skin,

Tendon, ligament and fascia are classified as
regularly arranged dense connective tissues and may
be broad or cord-like. The fibers are densely
packed and lie parallel to each other to form
structures of great tensile strength.

Tendon: According to Copenhaver and Johnson9,
tendons are composed almost entirely of white
fibrous tissue (Figure 5). These fibers are so
closely packéd in bundles that they appear an
almost homogenous mass. Between the fiber bundles
are fbund fibroblasts which have plate-like
extensions., Trautman’d called these fibroblasts
tendon cells, In longitudinal section, they
appear in rows with distinct nuclei, The tissues
which are composed of collagenous‘fibers are poor
in elastic tissue. Tendons are covered super-
ficially by loose connective tissue except where

the tendon sheath occurs., The tendon fibers are
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richly supplied with sensory nerve fibers,

Tigaments:. These are structurally similar to
tendons <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>