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Abstract 
In our study, a modified technique of 

medial patellar desmotomy in donkey 

was performed on 10 apparently adult 

healthy alive donkeys of both sexes in 

addition to other two cadavers. In 

concern to the upward fixation of the 

patella in donkeys as native animals 

in Upper Egypt which recorded   high 

incidence of the disease more than 

found in northern areas. Medial patel-

lar desmotomy is the preferable sur-

gical procedure of choice for treating 

such problem. Contrary to the stand-

ard technique of treatment, the study 

aimed to introduce a modified easier, 

less expensive and field applicable 

desmotomy method. Our study gives 

a full detailed applied anatomical de-

scription of the patellar ligaments 

specially the medial one as well as its 

boundaries; osseous and muscular 

attachment  

 
 

as well  as the extension of the joint 

capsule. The medial patellar ligament 

was the longest and the weakest 

among others on the other hand the 

middle one was the shortest and of 

considerable thickness. The best and 

ideal side for desmotomy was deter-

mined in order to avoid massive 

drawbacks as piercing the joint cap-

sule or even cutting the tendon of the 

sartorius muscle. Generally nearly 

similar anatomical results were ob-

served with the most of authors and 

the donkey was an ideal animal in 

equine experiment and the study al-

low the anatomists for further com-

parative anatomical researches. 
 

Keywords: Donkey, medial patellar 
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Fig (10): Photograph showing the inguinal region (Carcass dissection).  
1 Vaginal ring, 2 A. & V. Testicularis, 3 Ductus deferens, 4 A. Iliaca externa, 5 V. 
Iliaca externa, 6 N. Obtiuratorius, 7 M. cremaster, 8 N. Femoralis. The arrow 
indicates N. cutaneus femoris lateralis.  
TP within the bluish arms indicates the triangle of pain. 
TD within the black arms indicates the triangle of doom. 
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response in upward fixation of patel-
la in donkeys.   

  
Upward fixation of the patella is a 
condition believed to occur due to 
the bad conformation of the hind 
limb or beginning of training in 
young age in horse (Stick, 2006). 
Displacement of patella occurred 
temporary, which may be sponta-
neously reduced or permanent re-
quiring surgical correction. Symp-
toms including extension of the fet-
lock and phalangeal joints causes 
the animal to drag the affected limb 
and if the foot rests on the ground 
when the extremity is not flexed, it is 
almost impossible for the animal to 
step backward in horse (Lacorix, 
2005)  
Medial patellar ligament splitting is 
the surgical procedure of choice, 
which involves, localizing and anes-
thetizing the patellar ligament and 
tissue surrounding, 2-3 cm skin in-
cision, introduction of sharp tipped 
curved tenotome behind the liga-
ment and splitting it. Complications 
comprises infection of the surgical 
site, accidental entry into femoro- 
patellar joint, sever hemorrhage or 
accidental sectioning of middle pa-
tellar ligament which is a disastrous 
complication in cattle (Weaver et al. 
,2005). 
The standard procedure required a 
detailed thorough knowledge of sti-
fle anatomy and special instru-
ments. As well as evaluate the pre-
sent technique on the basis of: re-
quirements, feasibility, advantage, 

precautions and definitive or possi-
ble complications. 
   
Material and methods 
This experimental study was per-
formed on 10 alive adult apparently 
healthy local breed donkeys and 2 
donkey cadavers of both sexes 
fixed by 10% formalin, at faculty of 
veterinary medicine, new valley, 
Assiut University, Egypt. 
All represented animals did not suf-
fer from any lameness signs. The 
same procedure was performed in 
same sequence by one surgeon in 
all participated animals. 
 
Anatomical study of the patella: 
The stifle area of both hind limbs 
were clipped, skin was excised over 
the stifle. Sharp and blunt dissection 
of the fascia was performed till the 
patella and patellar ligaments were 
exposed. The anatomical structures 
and ligament parameters and angu-
lation were recorded. 
 
Surgical procedure (Fig. 7): 
The surgical procedures were per-
formed on both hind limbs of each 
of the ten donkeys participated in 
the study. The surgical area of the 
medial aspect of the stifle was sur-
gically prepared. Clipping and disin-
fection of the skin with 70% alcohol 
tissues. 
The medial patellar ligament inser-
tion was determined at the level of 
the tibial tuberosity, the groove be-
tween the middle and medial patel-
lar ligaments distinguished by hand 

Introduction 
On reviewing the available litera-
tures among large domestic ani-
mals, most of authors described the 
stifle joint and patella in horse and 
cattle, rather than that of donkey, 
which is scanty. Concerning the 
surgical and clinical practices, stud-
ying a circumscribed area anatomi-
cally was an important to serve the 
mentioned purposes Getty (1975), 
Dyce et al. (1996) and König 
and Liebich (2014) in domestic ani-
mals. Topographically the anatomi-
cal regions allow surgeons and cli-
nicians to perform perfectly (Dyce 
et. al. 1996). 
 
Most of anatomists cited that the 
patella was articulated with the fe-
mur to form the femoropatellar joint 
and the knee cap as recorded by 
König and Liebich (2014) in domes-
tic animals, the patella was attached 
to the tibial tuberosity by the patellar 
ligaments and they were lateral, 
middle and medial (Getty, 1975) 
and (König and Liebich, 2014) in 
domestic animals and Uddin et al. 
(2009) in cattle. The knee cap was 
fixed on its position by patellar reti-
nacula, femoropatellar and patellar 
ligaments (König and Liebich, 2014) 
in domestic animals. In addition to 
the muscular insertions of the sur-
rounding tensor fascia lata and 
quadriceps femoris muscles wich 
were recorded by Getty (1975), 
Dyce et al. (1996) in domestic ani-
mals, King and Mansmann(1997), 
Riegel and Hakola (2003) and Orsi-

ni and Sack (2003) and Jennifer 
(2007) in horse. 
  
The patellar gliding movement was 
related to the function and strength 
of tensor fascia lata and quadriceps 
femoris muscles Hayes (1987) and 
Jennifer (2007) in horse. 
  
The exact measurements of the pa-
tellar ligaments in cattle were a sig-
nificant point of study of Uddin et al. 
(2009). In this aspect, the anato-
mists spot on investigating the 
topographical relations of the patel-
lar ligaments, which were of clinical 
importance especially among cattle 
and horse in the medial patellar 
desmotomy. This was an indicated 
for the surgical treatment of the up-
ward fixation of patella by Rama-
krishna (1972) in buffalo, Ali & 
Hashim (1984) in cattle and Tyagi & 
Singh (2001) in ruminanrs. Regard-
ing the latter, the donkeys are wide-
ly distributed and extensively used 
in Egypt for agricultural and trans-
porting issues. Upward fixation of 
the patella is a common disorder of 
donkeys with a high incidence in 
Upper Egypt than other areas. This 
necessitates performing medial pa-
tellar desmotomy under field condi-
tions and with minimal instrumental 
requirements. The current work spot 
a light on detailed description of the 
patella with its fixation and equilibri-
um as well as determining the safer 
and exactly successful site of medi-
al patellar desmotomy as a surgical 



J. Vet. Anat.                                                                               Vol. 9, No. 2, (2016) 77 - 9479

Modified technique for medial patellar desmotomy in donkey              Nazih and El-Sharief                                                                                    
response in upward fixation of patel-
la in donkeys.   

  
Upward fixation of the patella is a 
condition believed to occur due to 
the bad conformation of the hind 
limb or beginning of training in 
young age in horse (Stick, 2006). 
Displacement of patella occurred 
temporary, which may be sponta-
neously reduced or permanent re-
quiring surgical correction. Symp-
toms including extension of the fet-
lock and phalangeal joints causes 
the animal to drag the affected limb 
and if the foot rests on the ground 
when the extremity is not flexed, it is 
almost impossible for the animal to 
step backward in horse (Lacorix, 
2005)  
Medial patellar ligament splitting is 
the surgical procedure of choice, 
which involves, localizing and anes-
thetizing the patellar ligament and 
tissue surrounding, 2-3 cm skin in-
cision, introduction of sharp tipped 
curved tenotome behind the liga-
ment and splitting it. Complications 
comprises infection of the surgical 
site, accidental entry into femoro- 
patellar joint, sever hemorrhage or 
accidental sectioning of middle pa-
tellar ligament which is a disastrous 
complication in cattle (Weaver et al. 
,2005). 
The standard procedure required a 
detailed thorough knowledge of sti-
fle anatomy and special instru-
ments. As well as evaluate the pre-
sent technique on the basis of: re-
quirements, feasibility, advantage, 

precautions and definitive or possi-
ble complications. 
   
Material and methods 
This experimental study was per-
formed on 10 alive adult apparently 
healthy local breed donkeys and 2 
donkey cadavers of both sexes 
fixed by 10% formalin, at faculty of 
veterinary medicine, new valley, 
Assiut University, Egypt. 
All represented animals did not suf-
fer from any lameness signs. The 
same procedure was performed in 
same sequence by one surgeon in 
all participated animals. 
 
Anatomical study of the patella: 
The stifle area of both hind limbs 
were clipped, skin was excised over 
the stifle. Sharp and blunt dissection 
of the fascia was performed till the 
patella and patellar ligaments were 
exposed. The anatomical structures 
and ligament parameters and angu-
lation were recorded. 
 
Surgical procedure (Fig. 7): 
The surgical procedures were per-
formed on both hind limbs of each 
of the ten donkeys participated in 
the study. The surgical area of the 
medial aspect of the stifle was sur-
gically prepared. Clipping and disin-
fection of the skin with 70% alcohol 
tissues. 
The medial patellar ligament inser-
tion was determined at the level of 
the tibial tuberosity, the groove be-
tween the middle and medial patel-
lar ligaments distinguished by hand 

Introduction 
On reviewing the available litera-
tures among large domestic ani-
mals, most of authors described the 
stifle joint and patella in horse and 
cattle, rather than that of donkey, 
which is scanty. Concerning the 
surgical and clinical practices, stud-
ying a circumscribed area anatomi-
cally was an important to serve the 
mentioned purposes Getty (1975), 
Dyce et al. (1996) and König 
and Liebich (2014) in domestic ani-
mals. Topographically the anatomi-
cal regions allow surgeons and cli-
nicians to perform perfectly (Dyce 
et. al. 1996). 
 
Most of anatomists cited that the 
patella was articulated with the fe-
mur to form the femoropatellar joint 
and the knee cap as recorded by 
König and Liebich (2014) in domes-
tic animals, the patella was attached 
to the tibial tuberosity by the patellar 
ligaments and they were lateral, 
middle and medial (Getty, 1975) 
and (König and Liebich, 2014) in 
domestic animals and Uddin et al. 
(2009) in cattle. The knee cap was 
fixed on its position by patellar reti-
nacula, femoropatellar and patellar 
ligaments (König and Liebich, 2014) 
in domestic animals. In addition to 
the muscular insertions of the sur-
rounding tensor fascia lata and 
quadriceps femoris muscles wich 
were recorded by Getty (1975), 
Dyce et al. (1996) in domestic ani-
mals, King and Mansmann(1997), 
Riegel and Hakola (2003) and Orsi-

ni and Sack (2003) and Jennifer 
(2007) in horse. 
  
The patellar gliding movement was 
related to the function and strength 
of tensor fascia lata and quadriceps 
femoris muscles Hayes (1987) and 
Jennifer (2007) in horse. 
  
The exact measurements of the pa-
tellar ligaments in cattle were a sig-
nificant point of study of Uddin et al. 
(2009). In this aspect, the anato-
mists spot on investigating the 
topographical relations of the patel-
lar ligaments, which were of clinical 
importance especially among cattle 
and horse in the medial patellar 
desmotomy. This was an indicated 
for the surgical treatment of the up-
ward fixation of patella by Rama-
krishna (1972) in buffalo, Ali & 
Hashim (1984) in cattle and Tyagi & 
Singh (2001) in ruminanrs. Regard-
ing the latter, the donkeys are wide-
ly distributed and extensively used 
in Egypt for agricultural and trans-
porting issues. Upward fixation of 
the patella is a common disorder of 
donkeys with a high incidence in 
Upper Egypt than other areas. This 
necessitates performing medial pa-
tellar desmotomy under field condi-
tions and with minimal instrumental 
requirements. The current work spot 
a light on detailed description of the 
patella with its fixation and equilibri-
um as well as determining the safer 
and exactly successful site of medi-
al patellar desmotomy as a surgical 
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about 3.7-3.9 cm. from its base to 
apex. Its width is about 4-4.2 cm. 
from the medial to the lateral patel-
lar tuberosity. The patellar axis is 
directed cranioventrally. 
The position of kneecap is relatively 
differs according to the flexed and 
extended phase of the stifle joint. It 
glides on the upper half of the troch-
lear ridges and intertrochlear groove 
of femur. In the extended state of 
the stifle joint or in the standing po-
sition, the apex of patella rests be-
tween the proximal ends of the in-
tertrochlear groove. While in the 
flexed stifle, the patellar apex ex-
tends to the middle of the intertroch-
lear groove. The efficacy of the pa-
tella mainly depends upon its fixa-
tion and equilibrium.  
 
Patellar fixation (Figs: 1,2,3 &4) 
The patella is fixed in its position via 
muscular and ligamentous attach-
ments. The muscular attachment is 
represented by two groups of mus-
cles that terminate in the non-
articular face of the kneecap. There 
are directly and indirectly inserted 
groups of muscles; the directly in-
serted includes quadriceps femoris 
and patellar head of biceps femoris 
muscles. The quadriceps femoris 
muscle includes rectus femoris, 
vastus lateralis, vastus medialis and 
vastus intermedius. The termina-
tions of formerly mentioned three 
ones are collected to attach to the 
craniodorsal aspect of the base of 
patella, and part of the vastus me-
dials is attached to the para patellar 

cartilage and the upper part of the 
medial patellar ligament (Fig.2). The 
Vastus intermedius muscle is in-
serted in the base of patella. The 
tendenous attachment of the patel-
lar head of the bicepe femoris mus-
cle is inserted commonly with the 
lateral patellar ligament to the lat-
eral angle of patella.  
The indirectly inserted group is rep-
resented by tensor fascia lata mus-
cle. Its muscular insertion is blend-
ed on the fascia lata that lies dorsal 
to the patella to fix the latter indi-
rectly. 
The ligamentous attachment of the 
kneecap consists of the patellar ret-
inacula, patellar ligaments and fem-
oro-patellar ligaments. 
  
1-The patellar retinacula (Figs 1 & 
2), is a thick fibrous sheath sur-
rounds the patella and the patellar 
ligaments with their inter ligamen-
tous space that filled by the peri-
capsular fat. The retinaculum is at-
tached to the deep face of the fas-
cia lata, overlaying the craniodorsal 
aspect of the patella and connected 
laterally to the lateral patellar liga-
ment and medially to the medial pa-
tellar one and ventrally it blends 
with the tibial tuberosity.  
 
2-The patellar ligaments (Figs 
1,2,3& 4) are lateral, middle and 
medial patellar ligaments.  
The lateral patellar ligament (Figs 
3&4) is easily palpable and visible 
from the overlaying patellar retinac-
ula. It measures about 8.5- 8.7cm in 

fingers. Infiltration of 5 ml of lido-
caine 2% local anesthetic solution 
subcutaneously and within the un-
derlying in between the ligaments. 
 
The medial patellar ligament held in 
between the thumb and index fin-
gers of the left hand (the operator is 
right handed). A half circle, sharp tip 
surgical needle, threaded with dou-
bled USP 1 breaded silk with 
enough length (about 25 cm) was 
introduced through skin at the prop-
er site, laterally to the medial patel-
lar ligament, and the needle ad-
vanced to emerge from the other 
aspect of the ligament (fig 5). 
The two free ends of the silk thread 
are grasped firmly by both hands 
and splitting of the ligament began 
with sawing movements. Sawing 
stops when the splashing sound of 
split ligament heard. Index finger of 
the right hand is used to figure the 
gap formed after splitting the liga-
ment. 
After thorough examination of the 
gap, the silk thread grasped out-
ward. Alcohol swabs and ice packs 
applied to the surgical site to avoid 
infection or hematoma formation. 
 
Evaluation procedure: 
After complete splitting of the liga-
ment and removal of the silk thread 
out of the surgical site, furthermore 
injection of 2% lidocaine local anes-
thetic to a larger area was per-
formed. Five to seven cm skin inci-
sion was performed over at the 
desmotomy level. Blunt dissection 

of the fascia was performed and the 
joint capsule and patellar ligaments 
were exposed. The medial patellar 
ligament was examined for com-
plete splitting and complications 
were recorded. The fascia was su-
tured with USP 2-0 vicryl and the 
skin was opposed using USP 1 silk 
in an interrupted pattern. All ana-
tomical features and surgical proce-
dures were recorded. 

Results 
Anatomical point of view:  
The patella (Figs.1, 2, 3 &5) is the 
maestro of working for locking and 
unlocking mechanism of the hind 
limb of the donkey, as well as in 
standing apparatus. The kneecap is 
pyramidal sesamoid bone has a 
base and apex. The base is nearly 
quadrilateral and faces dorsally 
while the apex is pointed and is di-
rected ventrally. It has two surfaces; 
cranial, convex, wedged and caudal 
articular, smooth one. The patella is 
characterized by an articular sur-
face, which have two unequal are-
as; small lateral and larger medial, 
with an inter-articular ridge separat-
ing in between. Each articular area 
facing the corresponding trochlear 
ridge of the femur. The patella has 
two borders: lateral and medial. 
Each one bears a tubercle; the me-
dial one is more prominent and 
larger than that of the lateral one. It 
is related to the trochlear tubercle. 
The longitudinal axis of the patella 
is parallel to the lateral aspect of 
that of the femur and it measures 
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about 3.7-3.9 cm. from its base to 
apex. Its width is about 4-4.2 cm. 
from the medial to the lateral patel-
lar tuberosity. The patellar axis is 
directed cranioventrally. 
The position of kneecap is relatively 
differs according to the flexed and 
extended phase of the stifle joint. It 
glides on the upper half of the troch-
lear ridges and intertrochlear groove 
of femur. In the extended state of 
the stifle joint or in the standing po-
sition, the apex of patella rests be-
tween the proximal ends of the in-
tertrochlear groove. While in the 
flexed stifle, the patellar apex ex-
tends to the middle of the intertroch-
lear groove. The efficacy of the pa-
tella mainly depends upon its fixa-
tion and equilibrium.  
 
Patellar fixation (Figs: 1,2,3 &4) 
The patella is fixed in its position via 
muscular and ligamentous attach-
ments. The muscular attachment is 
represented by two groups of mus-
cles that terminate in the non-
articular face of the kneecap. There 
are directly and indirectly inserted 
groups of muscles; the directly in-
serted includes quadriceps femoris 
and patellar head of biceps femoris 
muscles. The quadriceps femoris 
muscle includes rectus femoris, 
vastus lateralis, vastus medialis and 
vastus intermedius. The termina-
tions of formerly mentioned three 
ones are collected to attach to the 
craniodorsal aspect of the base of 
patella, and part of the vastus me-
dials is attached to the para patellar 

cartilage and the upper part of the 
medial patellar ligament (Fig.2). The 
Vastus intermedius muscle is in-
serted in the base of patella. The 
tendenous attachment of the patel-
lar head of the bicepe femoris mus-
cle is inserted commonly with the 
lateral patellar ligament to the lat-
eral angle of patella.  
The indirectly inserted group is rep-
resented by tensor fascia lata mus-
cle. Its muscular insertion is blend-
ed on the fascia lata that lies dorsal 
to the patella to fix the latter indi-
rectly. 
The ligamentous attachment of the 
kneecap consists of the patellar ret-
inacula, patellar ligaments and fem-
oro-patellar ligaments. 
  
1-The patellar retinacula (Figs 1 & 
2), is a thick fibrous sheath sur-
rounds the patella and the patellar 
ligaments with their inter ligamen-
tous space that filled by the peri-
capsular fat. The retinaculum is at-
tached to the deep face of the fas-
cia lata, overlaying the craniodorsal 
aspect of the patella and connected 
laterally to the lateral patellar liga-
ment and medially to the medial pa-
tellar one and ventrally it blends 
with the tibial tuberosity.  
 
2-The patellar ligaments (Figs 
1,2,3& 4) are lateral, middle and 
medial patellar ligaments.  
The lateral patellar ligament (Figs 
3&4) is easily palpable and visible 
from the overlaying patellar retinac-
ula. It measures about 8.5- 8.7cm in 

fingers. Infiltration of 5 ml of lido-
caine 2% local anesthetic solution 
subcutaneously and within the un-
derlying in between the ligaments. 
 
The medial patellar ligament held in 
between the thumb and index fin-
gers of the left hand (the operator is 
right handed). A half circle, sharp tip 
surgical needle, threaded with dou-
bled USP 1 breaded silk with 
enough length (about 25 cm) was 
introduced through skin at the prop-
er site, laterally to the medial patel-
lar ligament, and the needle ad-
vanced to emerge from the other 
aspect of the ligament (fig 5). 
The two free ends of the silk thread 
are grasped firmly by both hands 
and splitting of the ligament began 
with sawing movements. Sawing 
stops when the splashing sound of 
split ligament heard. Index finger of 
the right hand is used to figure the 
gap formed after splitting the liga-
ment. 
After thorough examination of the 
gap, the silk thread grasped out-
ward. Alcohol swabs and ice packs 
applied to the surgical site to avoid 
infection or hematoma formation. 
 
Evaluation procedure: 
After complete splitting of the liga-
ment and removal of the silk thread 
out of the surgical site, furthermore 
injection of 2% lidocaine local anes-
thetic to a larger area was per-
formed. Five to seven cm skin inci-
sion was performed over at the 
desmotomy level. Blunt dissection 

of the fascia was performed and the 
joint capsule and patellar ligaments 
were exposed. The medial patellar 
ligament was examined for com-
plete splitting and complications 
were recorded. The fascia was su-
tured with USP 2-0 vicryl and the 
skin was opposed using USP 1 silk 
in an interrupted pattern. All ana-
tomical features and surgical proce-
dures were recorded. 

Results 
Anatomical point of view:  
The patella (Figs.1, 2, 3 &5) is the 
maestro of working for locking and 
unlocking mechanism of the hind 
limb of the donkey, as well as in 
standing apparatus. The kneecap is 
pyramidal sesamoid bone has a 
base and apex. The base is nearly 
quadrilateral and faces dorsally 
while the apex is pointed and is di-
rected ventrally. It has two surfaces; 
cranial, convex, wedged and caudal 
articular, smooth one. The patella is 
characterized by an articular sur-
face, which have two unequal are-
as; small lateral and larger medial, 
with an inter-articular ridge separat-
ing in between. Each articular area 
facing the corresponding trochlear 
ridge of the femur. The patella has 
two borders: lateral and medial. 
Each one bears a tubercle; the me-
dial one is more prominent and 
larger than that of the lateral one. It 
is related to the trochlear tubercle. 
The longitudinal axis of the patella 
is parallel to the lateral aspect of 
that of the femur and it measures 
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tioned area is a dangerous region 
(Area of damage) for the surgical 
interferes, where the medial femoro-
patellar ligament exists as well as 
the medial extension of the femoro-
patellar capsule in addition to the 
presence of the superficial branch 
of the saphenous nerve. It is an im-
portant to point out that the sur-
geons should take care during any 
operations there and to avoid haz-
ard complications. The surgical in-
strument preferably be introduced 
from the cranial aspect of the stifle 
joint, in the gape formed by the peri-
capsular fat between the middle and 
the medial one, just above the point 
of three fingers over the tibial tuber-
osity. The fat pad here protects the 
joint capsule out to be punctured.    
The medial patellar ligament is re-
lated laterally to the pericapsular fat 
that fills between it and the middle 
patellar one. It is related medially to 
the patellar retinacula. 
The para patellar cartilage (Figs. 1, 
2, 3& 6) is a comma shaped carti-
laginous piece represents the prox-
imal attachment of the medial patel-
lar ligament. It has a base and 
apex. The former is convex and at-
tached to the medial patellar angle 
while the apex is continued to the 
medial patellar ligament. It has a 
cranial surface and a caudal one; 
the former is convex while the latter 
is concave. The cartilage has two 
borders; dorsal convex and ventral 
concave one. It forms a loop with 
the medial patellar ligament around 

the condylar tubercle. The para-
pattelar cartilage measures about  
2.0-2.2 cm in length and 1.1-1.3 cm 
in width. 
 
3-The femoro-patellar ligaments 
(Figs.2 &4) 
There are lateral and medial fem-
oro-patellar ligaments that fix the 
patella with the femur. The former 
one (Fig. 4) arises from the lateral 
epicondyle of femur, it passes in a 
craniodorsal direction deep to the 
terminal insertion of the patellar 
head of biceps femoris muscle, to 
end in the lateral patellar angle. The 
ligament measures about 3.5-3.7 
cm in length and 1.0-1.2 cm in 
width. The medial femoro-patellar 
ligament (Fig. 2) is a funnel shaped 
ligament, have a base measures 
about 3.0-3.2 cm in width and 3.7-
3.8 cm in length. It originates from 
the medial epicondyle of femur and 
its fibers are directed in craniodor-
sally between the triangular gap ar-
ea that present between the medial 
patellar ligament and the tendon of 
the sartorius muscle. It is attached 
to the parapatellar cartilage and 
medial patellar angle. 
 
Patellar equilibrium: 
The patella is balanced upon the 
sledge joint by equal potential forc-
es; which come from the initial mus-
cular contractions that attached to 
the patella (the quadriceps femoris 
muscles dorsomedially, tensor fas-
cia lata craniodorsally and patellar 
head of biceps femoris muscle lat-

length, 1.6- 1.7cm width and 0.4-
0.5cm in thickness. The ligament 
forms a triangular area with the 
middle patellar ligament measures 
about 1.3- 1.5cm base length. It 
arises commonly with the patellar 
termination of the patellar head of 
the biceps femoris muscle in the 
lateral patellar angle. The upper 
third of the ligament, receives the 
tendenous fibers from the patellar 
head of biceps femoris muscle. The 
ligament descends vertically on the 
craniolateral aspect of the pericap-
sular fat of the stifle joint. At the lev-
el of the lateral epicondyle of femur, 
it crosses over the capsular fat cra-
nial to the origin of the long digital 
extensor muscle and fibularis tertius 
muscle. The ligament reaches the 
lateral part of the tibial tuberosity. It 
is bounded laterally by the patellar 
retinacula and medially by the peri-
capsular fat found between it and 
the middle ligament. It receives the 
terminal insertion of the tensor fas-
cia lata muscle. 
 
The middle patellar ligament 
(Fig.3) is the deepest ligament 
among the two others. It is overlaid 
by a farrow infiltrates between the 
two parts of the pericapsular fat. It 
measures about 8.5- 8.7cm long, 7-
9 mm in width and 5-6mm in thick-
ness. The ligament descends deep-
ly from the patellar apex in an 
oblique directed attitude (ventro 
medial), crosses the longitudinal 
axis of the leg which passes nearly 
at the middle of the ligament form-

ing an angle measures about (20o -
22o), the ligament runs on the crani-
al aspect of the femoropatellar and 
lateral femorotibial capsule. It termi-
nates in the tibial groove of the tibial 
tuberosity. The middle patellar liga-
ment forms medially a triangular 
area with the medial patellar one. Its 
base measures about 4.0 -4.2 cm in 
length. 
 
The medial patellar ligament 
(Figs. 1, 2, 3 & 6) is the most medi-
ally located and more distantly away 
from the described ones. The liga-
ment is easily palpable, visible and 
is the longest patellar ligament. It 
measures about 11.0 - 11.4 cm in 
length, 1.4- 1.5 cm in width and 
3mm in thickness. It originates from 
the medial patellar angle in the form 
of cartilaginous piece; the para pa-
tellar cartilage. The ligament de-
scends vertically on the medial as-
pect of the stifle and inserts in the 
medial part of tibial tuberosity. The 
proximal third of the ligament re-
ceives some muscular fibrous at-
tachment from the vastus medials 
muscle and covers the medial face 
of the femoropatellar capsule. While 
its distal third is commonly inserted 
with the common tendon of the sar-
torius and gracilis muscles in the 
tibial tuberosity. The gape, which is 
formed between the ligament and 
the tendon previously mentioned, is 
represented by a triangular area 
(Fig.2). Its base measures about 
2.0-2.3 cm in length and apex forms 
about 38- 39 degree. The men-
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from the cranial aspect of the stifle 
joint, in the gape formed by the peri-
capsular fat between the middle and 
the medial one, just above the point 
of three fingers over the tibial tuber-
osity. The fat pad here protects the 
joint capsule out to be punctured.    
The medial patellar ligament is re-
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pattelar cartilage measures about  
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width. The medial femoro-patellar 
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capsular fat found between it and 
the middle ligament. It receives the 
terminal insertion of the tensor fas-
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among the two others. It is overlaid 
by a farrow infiltrates between the 
two parts of the pericapsular fat. It 
measures about 8.5- 8.7cm long, 7-
9 mm in width and 5-6mm in thick-
ness. The ligament descends deep-
ly from the patellar apex in an 
oblique directed attitude (ventro 
medial), crosses the longitudinal 
axis of the leg which passes nearly 
at the middle of the ligament form-

ing an angle measures about (20o -
22o), the ligament runs on the crani-
al aspect of the femoropatellar and 
lateral femorotibial capsule. It termi-
nates in the tibial groove of the tibial 
tuberosity. The middle patellar liga-
ment forms medially a triangular 
area with the medial patellar one. Its 
base measures about 4.0 -4.2 cm in 
length. 
 
The medial patellar ligament 
(Figs. 1, 2, 3 & 6) is the most medi-
ally located and more distantly away 
from the described ones. The liga-
ment is easily palpable, visible and 
is the longest patellar ligament. It 
measures about 11.0 - 11.4 cm in 
length, 1.4- 1.5 cm in width and 
3mm in thickness. It originates from 
the medial patellar angle in the form 
of cartilaginous piece; the para pa-
tellar cartilage. The ligament de-
scends vertically on the medial as-
pect of the stifle and inserts in the 
medial part of tibial tuberosity. The 
proximal third of the ligament re-
ceives some muscular fibrous at-
tachment from the vastus medials 
muscle and covers the medial face 
of the femoropatellar capsule. While 
its distal third is commonly inserted 
with the common tendon of the sar-
torius and gracilis muscles in the 
tibial tuberosity. The gape, which is 
formed between the ligament and 
the tendon previously mentioned, is 
represented by a triangular area 
(Fig.2). Its base measures about 
2.0-2.3 cm in length and apex forms 
about 38- 39 degree. The men-
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kneecap denotes that the femoropa-
tellar joint is a sledge joint as men-
tioned by König and Liebich (2014) 
in domestic animals. According to 
the surgical importance of the pre-
sent work, an anatomico-physical 
study was fully described the patel-
lar role in the stifle joint perfor-
mance which was recorded and 
shed a light on its fixation and equi-
librium, a result which were not 
mentioned in any of the available 
literatures. In this respect, the patel-
lar fixation was represented only in 
a muscular and ligamentous at-
tachement. The study declared that 
the terminal muscular insertions to 
the patella play a significant role in 
its function and any affection suffer 
these will affect on the patellar atti-
tude and performance, near results 
were mentioned by Jennifer (2007) 
and Hayes (1987) in horse. 
On the other hand, the ligamentous 
fixation of patella in the recent work 
recorded that it consisted of patellar 
ligaments, femoropatellar and patel-
lar retinacula. The former was rep-
resented in lateral, middle and me-
dial patellar ligaments. While the 
femoropatellar ligaments were lat-
eral and medial femoropatellar. 
Similar findings were cited by Uddin 
et al. (2009) in cattle. In this aspect, 
it should be recorded that the ana-
tomical features of the middle patel-
lar ligament were characterized by 
its posture. It descends obliquely on 
the cranial aspect of the stifle joint 
in a ventromedial direction, to cross 
the longitudinal axis of the leg by an 

angle measured (20-22). On the 
other hand Uddin et al. (2009) in 
cattle cited only that it passed on 
the cranial aspect of the stifle joint 
from its origin to insertion without 
concerning its posture. 
The medial femoropatellar ligament 
and its characteristic features de-
scribed in this study has not been 
concerned in the available litera-
tures. 
The medial patellar ligament de-
scribed in the work, was the longest 
one among other patellar ligaments 
A result which is in agreement with 
that of Tnibar (2002) and Jennifer 
(2007) in horse. The boundaries 
and relations of the ligament were 
not cited among the available litera-
tures. It should be cleared out that, 
the exact site of insertion of the 
common tendon of sartorius and 
gracilis muscles was to the distal 
third of the medial patellar ligament 
and all to the medial part of the tibial 
tuberosity. While the available arti-
cles recorded that the common ten-
don was attached to the caudal 
border of the ligament without defi-
nite determination of that termina-
tion in relation to the ligament. 
 
Concerning the inter ligamentous 
gapes, the results mentioned de-
tailed measurements as that de-
scribed by Uddin et al. (2009) in cat-
tle. While their fat pad contents 
were taken in consideration, in con-
trast to that of the most of anato-
mists. 

erally), all have an initial contractility 
toward the dorsal direction, as they 
have all dorsal origin. These forces 
will be opposed in the vice versa 
direction via the ligamentous fixa-
tion of the patella formally de-
scribed, at the same time the patel-
lar weight rests upon the undulant 
articular surface which is formed by 
the trochlear ridges and trochlear 
tubercle. The above-mentioned ap-
paratus allows the patella to act in 
balance and perform easily sliding 
movement, during the flection and 
extension of the stifle joint in the 
rest stage. Any change in the equa-
tion described will be directly affects 
the patellar equilibrium which leads 
to hanging and locking the stifle. 
The patella will change its attitude 
towards the affected region and the 
patellar upward fixation well occur 
(Fig.6). 
     
Surgical findings and evaluation: 
The surgical procedure is one fea-
sible, applicable under Egyptian 
field conditions. The degree of tis-
sue invasion represented by ab-
sence of skin incision and minimal 
trauma of the underlying subcuta-
neous fascia brings the technique to 
be minimal tissue invasive. The du-
ration (table 1) of the experiment is 
recorded in minutes from the inser-
tion of the needle to the final disin-
fection. The average is 2 minutes.  
The procedure have a minimal tis-
sue invasion and damage, less time 
consumption, no special instru-
ments, high efficiency and minimal 

dangers are evaluated as advan-
tages of the present technique. 
The same precautions of the classic 
desmotomy procedure are taken. 
Sewing movement of the silk thread 
must be stopped immediately when 
hearing the splitting sound in order 
not to cut the skin and minimize sur-
rounding fascia damage. This tech-
nique should be performed while 
animal in recumbent position in or-
der to avoid the sudden movement 
of the animal and breakage of the 
needle during its insertion.  
No intra operative or postoperative 
complications were recorded except 
a small swelling at the surgical site 
in 3 animals which subsides spon-
taneously. 
The splitting sound is heard obvi-
ously in all procedures. The gap 
formed after ligament splitting is 
palpated and defiantly determined. 
The exploratory exposure of the 
surgical site revealed complete 
splitting of the medial patellar liga-
ment in all animals without any non 
splitted fibers. 
Any definitive complications were 
not recorded. 
 
Discussion 
In regard to the anatomical descrip-
tion of the donkey’s patella, the cur-
rent study revealed that it was artic-
ulated with the condyle of femur 
forming the femoropatellar joint 
which was confirmed and met by 
Dyce et al. (1996) and König 
and Liebich (2014) in domestic ani-
mals. The gliding movement of the 
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in domestic animals. According to 
the surgical importance of the pre-
sent work, an anatomico-physical 
study was fully described the patel-
lar role in the stifle joint perfor-
mance which was recorded and 
shed a light on its fixation and equi-
librium, a result which were not 
mentioned in any of the available 
literatures. In this respect, the patel-
lar fixation was represented only in 
a muscular and ligamentous at-
tachement. The study declared that 
the terminal muscular insertions to 
the patella play a significant role in 
its function and any affection suffer 
these will affect on the patellar atti-
tude and performance, near results 
were mentioned by Jennifer (2007) 
and Hayes (1987) in horse. 
On the other hand, the ligamentous 
fixation of patella in the recent work 
recorded that it consisted of patellar 
ligaments, femoropatellar and patel-
lar retinacula. The former was rep-
resented in lateral, middle and me-
dial patellar ligaments. While the 
femoropatellar ligaments were lat-
eral and medial femoropatellar. 
Similar findings were cited by Uddin 
et al. (2009) in cattle. In this aspect, 
it should be recorded that the ana-
tomical features of the middle patel-
lar ligament were characterized by 
its posture. It descends obliquely on 
the cranial aspect of the stifle joint 
in a ventromedial direction, to cross 
the longitudinal axis of the leg by an 

angle measured (20-22). On the 
other hand Uddin et al. (2009) in 
cattle cited only that it passed on 
the cranial aspect of the stifle joint 
from its origin to insertion without 
concerning its posture. 
The medial femoropatellar ligament 
and its characteristic features de-
scribed in this study has not been 
concerned in the available litera-
tures. 
The medial patellar ligament de-
scribed in the work, was the longest 
one among other patellar ligaments 
A result which is in agreement with 
that of Tnibar (2002) and Jennifer 
(2007) in horse. The boundaries 
and relations of the ligament were 
not cited among the available litera-
tures. It should be cleared out that, 
the exact site of insertion of the 
common tendon of sartorius and 
gracilis muscles was to the distal 
third of the medial patellar ligament 
and all to the medial part of the tibial 
tuberosity. While the available arti-
cles recorded that the common ten-
don was attached to the caudal 
border of the ligament without defi-
nite determination of that termina-
tion in relation to the ligament. 
 
Concerning the inter ligamentous 
gapes, the results mentioned de-
tailed measurements as that de-
scribed by Uddin et al. (2009) in cat-
tle. While their fat pad contents 
were taken in consideration, in con-
trast to that of the most of anato-
mists. 

erally), all have an initial contractility 
toward the dorsal direction, as they 
have all dorsal origin. These forces 
will be opposed in the vice versa 
direction via the ligamentous fixa-
tion of the patella formally de-
scribed, at the same time the patel-
lar weight rests upon the undulant 
articular surface which is formed by 
the trochlear ridges and trochlear 
tubercle. The above-mentioned ap-
paratus allows the patella to act in 
balance and perform easily sliding 
movement, during the flection and 
extension of the stifle joint in the 
rest stage. Any change in the equa-
tion described will be directly affects 
the patellar equilibrium which leads 
to hanging and locking the stifle. 
The patella will change its attitude 
towards the affected region and the 
patellar upward fixation well occur 
(Fig.6). 
     
Surgical findings and evaluation: 
The surgical procedure is one fea-
sible, applicable under Egyptian 
field conditions. The degree of tis-
sue invasion represented by ab-
sence of skin incision and minimal 
trauma of the underlying subcuta-
neous fascia brings the technique to 
be minimal tissue invasive. The du-
ration (table 1) of the experiment is 
recorded in minutes from the inser-
tion of the needle to the final disin-
fection. The average is 2 minutes.  
The procedure have a minimal tis-
sue invasion and damage, less time 
consumption, no special instru-
ments, high efficiency and minimal 

dangers are evaluated as advan-
tages of the present technique. 
The same precautions of the classic 
desmotomy procedure are taken. 
Sewing movement of the silk thread 
must be stopped immediately when 
hearing the splitting sound in order 
not to cut the skin and minimize sur-
rounding fascia damage. This tech-
nique should be performed while 
animal in recumbent position in or-
der to avoid the sudden movement 
of the animal and breakage of the 
needle during its insertion.  
No intra operative or postoperative 
complications were recorded except 
a small swelling at the surgical site 
in 3 animals which subsides spon-
taneously. 
The splitting sound is heard obvi-
ously in all procedures. The gap 
formed after ligament splitting is 
palpated and defiantly determined. 
The exploratory exposure of the 
surgical site revealed complete 
splitting of the medial patellar liga-
ment in all animals without any non 
splitted fibers. 
Any definitive complications were 
not recorded. 
 
Discussion 
In regard to the anatomical descrip-
tion of the donkey’s patella, the cur-
rent study revealed that it was artic-
ulated with the condyle of femur 
forming the femoropatellar joint 
which was confirmed and met by 
Dyce et al. (1996) and König 
and Liebich (2014) in domestic ani-
mals. The gliding movement of the 
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ment, which ensure efficiency and 
decreases incidence of recurrence. 
Accidental injury of femoropatellar 
was not recorded in the present 
study and assumed entry with the 
needle will be ineffective and rapid 
healing occurs. The breaded silk 
suture thread with its good tensile 
strength and multi filament proper-
ties acts as saw and offered proper 
and speedy splitting of the ligament. 
 
Conclusion 
The presented technique suggested 
in this study is feasible, easy to per-
form, less time consuming and min-
imal invasive. The present study 
presented a detailed anatomy of the 
patella of the donkey that will lead 
surgeons for optimal performance 
and encourages Egyptian practi-
tioners whom have had cautions 
with using blades or sharp objects 
to perform patellar desmotomy on 
more safe scales and under the or-
dinary field conditions 
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A pioneer statement of the area of 
damage were fully explained for its 
surgical importance during the me-
dial patellar desmotomy and the 
appropriate site for performing the 
latter operation was exactly deter-
mined for surgeons in order to avoid 
the operation hazards on the stifle 
joint. Respecting that, Introducing 
the surgical instruments from the 
caudal aspect of the ligament was 
contra indicated, so the probability 
of suffering the common tendon of 
the sartorius and gracilis muscles, 
cutting the medial femoropatellar 
ligament as well as penetrating the 
joint capsule even damaging of the 
superficial branch of saphenous 
nerve all may occur. A result which 
is not mentioned in the available 
literatures. 
The anatomico-physical analysis of 
the patellar equilibrium was not di-
aled before among the anatomists.     
The classical or traditional medial 
patellar desmotomy procedure in-
volves ability to perform in standing 
or lateral recumbent position with 
preference of standing position 
Chandrapuria et. al (2012) in large 
ruminants, the modified technique 
presented here offered the same 
option. Proper surgical preparation 
of the surgical site with proper disin-
fectant is a standard procedure. Ab-
solute alcohol, chlorhexidine and 
iodophores are common used 
agents in donkey (Varshneya et. Al., 
2015). Infiltration of 5-10 ml of local 
anesthetic in the subcutaneous tis-
sue around the patellar ligament 

desenthitize proper area for safe 
painless surgery. Lidocaine 2% of-
fers about 30 minutes of desensiti-
zation, which is enough to perform. 
The classical or traditional medial 
patellar desmotomy involves small 
skin incision by scalpel or sharp 
tipped tenotome, insertion of the 
later deep into subcutaneous tissue 
and behind the medial patellar liga-
ment with the blade directed down-
ward, then the tenotome redirected 
in 90 v degree angle to begin liga-
ment splitting in horse (Lacorix, 
2005) and Weaver et al. (2005) in 
cattle. 
The present technique compresses 
no skin incision and no sharp in-
strument used. 
The possible complications accom-
pany the classical desmotomy com-
prises bleeding which may be mi-
nute or severe regarding the diame-
ter of involved blood vessel which is 
mainly cutaneous in cattle (Weaver 
et.al., 2005). The present technique 
showed no bleeding as the skin was 
not incised and minimal tissue was 
invaded. The current study though 
to have minimal infection possibili-
ties if proper disinfection of skin and 
accurate sterilization of the silk were 
performed. 
 
The persistence of signs of incom-
plete splitting of the medial patellar 
ligament was recorded by Okamoto 
(1985) in cow. The results of the 
current study revealed complete 
splitting of the medial patellar liga-
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ment, which ensure efficiency and 
decreases incidence of recurrence. 
Accidental injury of femoropatellar 
was not recorded in the present 
study and assumed entry with the 
needle will be ineffective and rapid 
healing occurs. The breaded silk 
suture thread with its good tensile 
strength and multi filament proper-
ties acts as saw and offered proper 
and speedy splitting of the ligament. 
 
Conclusion 
The presented technique suggested 
in this study is feasible, easy to per-
form, less time consuming and min-
imal invasive. The present study 
presented a detailed anatomy of the 
patella of the donkey that will lead 
surgeons for optimal performance 
and encourages Egyptian practi-
tioners whom have had cautions 
with using blades or sharp objects 
to perform patellar desmotomy on 
more safe scales and under the or-
dinary field conditions 
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appropriate site for performing the 
latter operation was exactly deter-
mined for surgeons in order to avoid 
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joint. Respecting that, Introducing 
the surgical instruments from the 
caudal aspect of the ligament was 
contra indicated, so the probability 
of suffering the common tendon of 
the sartorius and gracilis muscles, 
cutting the medial femoropatellar 
ligament as well as penetrating the 
joint capsule even damaging of the 
superficial branch of saphenous 
nerve all may occur. A result which 
is not mentioned in the available 
literatures. 
The anatomico-physical analysis of 
the patellar equilibrium was not di-
aled before among the anatomists.     
The classical or traditional medial 
patellar desmotomy procedure in-
volves ability to perform in standing 
or lateral recumbent position with 
preference of standing position 
Chandrapuria et. al (2012) in large 
ruminants, the modified technique 
presented here offered the same 
option. Proper surgical preparation 
of the surgical site with proper disin-
fectant is a standard procedure. Ab-
solute alcohol, chlorhexidine and 
iodophores are common used 
agents in donkey (Varshneya et. Al., 
2015). Infiltration of 5-10 ml of local 
anesthetic in the subcutaneous tis-
sue around the patellar ligament 

desenthitize proper area for safe 
painless surgery. Lidocaine 2% of-
fers about 30 minutes of desensiti-
zation, which is enough to perform. 
The classical or traditional medial 
patellar desmotomy involves small 
skin incision by scalpel or sharp 
tipped tenotome, insertion of the 
later deep into subcutaneous tissue 
and behind the medial patellar liga-
ment with the blade directed down-
ward, then the tenotome redirected 
in 90 v degree angle to begin liga-
ment splitting in horse (Lacorix, 
2005) and Weaver et al. (2005) in 
cattle. 
The present technique compresses 
no skin incision and no sharp in-
strument used. 
The possible complications accom-
pany the classical desmotomy com-
prises bleeding which may be mi-
nute or severe regarding the diame-
ter of involved blood vessel which is 
mainly cutaneous in cattle (Weaver 
et.al., 2005). The present technique 
showed no bleeding as the skin was 
not incised and minimal tissue was 
invaded. The current study though 
to have minimal infection possibili-
ties if proper disinfection of skin and 
accurate sterilization of the silk were 
performed. 
 
The persistence of signs of incom-
plete splitting of the medial patellar 
ligament was recorded by Okamoto 
(1985) in cow. The results of the 
current study revealed complete 
splitting of the medial patellar liga-
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Table (1) showing the procedure duration 

No. of animal 1 2 3 4 5 6 7 8 9 10 

Duration in 

min. 

1.5 2.5 2 3 1.5 2.5 3 2 1.5 2.5 

 

 

                            Fig.1                                                            Fig.2 

Fig (1): A photograph showing the medial aspect of the stifle joint (Superficial dissec-
tion) 

Fig (2): A photograph showing the medial aspect of the stifle joint (Deep dissection). 
1 Patella, 2 Parapatellar cartilage, 3 Medial patellar ligament. 4 Patellar retinacula, 
5 Insertion of the common tendon of the Sartorius and Gracillis muscles, 6 Medial 
femoropatellr ligament. 
S Sartorius muscle, G Gracilis muscle, Tt Tibial tuberosity 
The arrow of Fig (1) indicates the superficial branch of saphenous nerve.  
The black arrow of Fig (2) indicates the medial extension of the femoropatellar cap-
sule. The area within the two red lines indicates the (Area of damage). 
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Fig (4):  Photograph showing the lateral aspect of the stifle joint. 

1 Lateral patellar angle, 2 Tendon of insertion of the patellar head of biceps femoris muscle, 
3 Lateral patellar ligament. 

  
 
 
 
 
 
 
 

 
Fig (3):  Photograph showing the anterior view of the stifle joint. 
1 Base of patella, 1’ lateral patellar angle, 1” Medial patellar angle, 2’ Medial part of the peri-
capsular fat, 2” Lateral part of the pericapsular fat, 3 Medial patellar ligament, 4 Middle pa-
tellar ligament, 5 Lateral patellar ligament. 

Pc Parapatellar cartilage, S Sartorius muscle, Tt Tibial tuberosity, Tt’ Lateral part of tibial 
tuberosity,  Tt” Medial part of tibial tuberosity. The black arrows indicate the insertion of the 
common tendon of the sartorius and gracilis muscles. The dotted vertical line indicates the 
median longitudinal axis of leg.   
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Fig (6): Photograph indicates the preferable site of operation (medial patellar desmo-
tomy).  
1 Medial patellar ligament, 2 Parapatellar cartilage. 
The arrow indicates the ideal site for introducing the operating instruments. 
 

 

 

 

 

 
 

Fig (5): Photograph showing the different patellar postures cranial view. 
A Normal posture, B Medial upward fixation, C Lateral upward fixation. 
1Inertrochlear groove, 2 Lateral trochlear ridge, 3 Medial trochlear tubercle, 4 Lateral epi-
condyle of femur, 5 Medial epicondyle of femur. 
P Patella, FS Femoral shaft.  
The black line indicates the longitudinal axis of femur. 
The blue line indicates the longitudinal axis of patella. 
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                                      (A)                                          (B) 

Fig. (7) Photograph showing the insertion of a sharp half circle needle in front 
of the medial patellar ligament (A) and the act of sawing of the ligament (B). 

 

 

 


