The Surgical Anatomical Measurements of Patellar Ligaments for Medial Patellar Desmotomy in Buffalo During Upward Patellar Fixation
ABSTRACT

The study was aimed to determine the accurate location of giving incision and the width of the incision required to correct the problem of upward patellar fixation during blind method of medial patellar desmotomy. Measurements of patellar ligaments in stifle joint of 10 buffalo without any apparent musculo-skeletal disorders were took and analyzed.  The average length and width of medial, middle and lateral patellar ligaments of buffalo were 12.715 ± 0.453 and 2.51 ± 0.152; 11.18 ± 0.342 and 2.23 ± 0.149; 11.34 ± 0.357 and 3.56 ± 0.267 cm respectively.  The average groove width for buffalo between middle and medial ligament was 2.76 ± 0.232 cm and between middle and lateral ligament was 0.46 ± 0.07 cm. The highest width of groove between middle and medial patellar ligaments from the level of most cranial bulging of the cranial tibial tuberosity in the upward direction was 4.5 ± 0.262 cm. This study was suggested that incision should be made 4.5 ± 0.262 cm proximally from the level of the most cranial bulging of cranial tibial tuberosity at the groove between middle and medial patellar ligaments, 2.51 ± 0.152 cm the mean width of the medial ligament to be cut during blind method of medial patellar desmotomy in during surgical correction of upward patellar fixation in buffalo.
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Chapter-II
INTRODUCTION

The upward patellar fixation is a non inflammatory, serious functional disorder of the stifle joint that renders the animal lame and unfit for work and it is one of the most commonly seen functional disorders of femoropatellar articulation in large animals (Krishnamurthy and Tyagi, 1978). The anatomy of the stifle joint is very important because of patellar ligaments of femoropatellar articulation. The femoropatellar joint is formed between trochlea of the femur and articular surface of the patella. Patella is connected to the cranial tibial tuberosity by the three straight patellar ligaments (Vaughan, 1960). The patellar ligaments are medial, middle and lateral (Getty, 1975). Medial patellar ligaments in stifle joint are surgical importance for the medial patellar desmotomy during upward patellar fixation (Tyagi and Singh, 2001). In bovines, most common, best and only successful treatment to correct upward fixation of the patella is the medial patellar desmotomy (Tyagi and Singh, 2001; Ali, 1984: Ramakrishna, 1972).  For the medial patellar desmotomy, usually stab (close/ blind) method is preferable because there are either little or no haemorrhage with a small hole from exterior, not involve suturing, rapid healing with less post operative complication, no need to give complete rest for a longer period, minimum cost of treatment and finally less time consuming (Sutradhar, B.C, 2003; Sharma, 1984; Marudwar et al., 1980). During the course of medial patellar desmotomy, a slight nicking of the middle patellar did not produce any noticeable lameness, but an accidental transaction of this ligament would render the animal permanently lame (Sahu ,1971).Some (4%) cases take about 1-2 weeks time for complete recovery after close method of medial patellar desmotomy (Sutradhar, 2003). In Some cases of blind method, two or more attempts to severe the medial patellar ligament require during incomplete severe of this ligament (Ramakrishna, 1972). In blind method, it is very important to identify the medial patellar ligament which off course not an easy task to by palpation without having the knowledge of topographic anatomy of this ligament though it becomes thick, hard and less elastic during upward fixation of patellar ligaments (Tyagi et al., 1973). Some previous work had been done on the topographic anatomical relations of ligaments of stifle joint with a view to study the medial patellar desmotomy (Sutradhar, 2003; Hossain, 1989; Ali et al., 1984; Rahman et al., 1984). Moreover, the incidence of upward patellar fixation is fairly high (38.46%) in she buffalo and very negligible (0.5%) in male buffalo (Sharma et al., 1984). However, been no report on the exact topographical measurements of patellar ligaments for the proficient medial patellar desmotomy in the buffalo. Therefore, the present study was undertaken to achieve the following objectives-

1. To provide information on some clinically important parameters and topographical anatomy of three patellar ligaments of buffalo.
2. To determine accurate site of incision for the medial patellar desmotomy from cranial tibial tuberosity. 

3. To measure the width of medial patellar ligaments to be cut during medial patellar desmotomy in buffalo.
Chapter-III
REVIEW OF LITERATURE

The patella is a large seasamoid bone which articulates with the trochlea of the femur. Its articular surface is extended medially by an accessory sheet of fibrocartilage which curves over the very prominent medial ridge of the trochlea. Attaching the patella to the tuberosity of the tibia are three straight patellar ligaments. The middle patellar ligament is the stoutest and is inserted into the summit of the tuberosity; the lateral receives a strong tendon from the biceps femoris muscle, and is inserted immediately posterolateral  to the middle ligament; the medial is attached above to the patellar fibro cartilage and has a curved course before inserting one inch medial to the middle ligament. These ligaments can be considered the tendon of insertion of the quadriceps femoris and biceps femoris muscles and transmit the action of latter to the tibia (Vaughan, 1960).
The regional anatomy of interest in patellar luxations around relationship among the femur, tibia, pelvis and hock joint. The special relationship among these structures determines the position of the soft tissues and therefore whether the patella located within the trochlear groove or beside it. Much has been made of the medial and lateral femoropatellar ligaments, which are really just dedicate bands of loose connective tissue that connect the patella to the fibula on the lateral surface and periosteum of the epicondyle of the femur on the medial side( Miller et al., 1964).
During the course of medial patellar desmotomy, a slight nicking of the middle patellar ligament did not produce any noticeable lameness, but an accidental transaction on of this ligament would render the animal permanently lame (Sanu, 1971).
The medial patellar ligament severe near the site of the insertion at tibial tuberosity. The ligament may be cut in any place along its length from the patellar fibro cartilage to the tibial tuberosity (Sanu and Mohanty, 1972). 

The limb of buffalos are short when compared to body size, difficulty was experienced to expose sufficient area for operation. In females, the udder further masked the area. In general, the space to pass the instruments between apex of the patella and proximal extremity of tibia in buffaloes is less than in cattle ( Ramakrishna, 1972).
The medial patellar ligaments of the affected animals were thick, hard and less elastic. These change could be palpated while exposing and severing them during desmotomy and biopsy (Tyagi and Krishnamurthy, 1973). 

The stifle joint consists of two joints- the femoropatellar and the femorotibial. The femoropatellar articulation is formed between the trochlea of femur and the articular surface of the patella. The patella is a large seasamoid bone which develops in the tendon of quadriceps femoris muscle. It is connected to the femur by the collateral ligaments and cranial tibial tuberosity by patellar ligaments. The patellar ligaments middle, medial and lateral. The patellar ligaments are three very strong bands which attach the patella to the tuberosity of tibia. The lateral patellar ligament is thick and strong as compared to other two ligaments. The middle patellar ligament is not sunken, as there is no groove on the tuberosity of tibia where it is attached. The medial patellar ligament is distinctly weaker than the others; it is attached proximally to the Para patellar fibrocartilage, and ends on the tuberosity of the tibia at the medial side of the groove. It is joined by the aponeurosis of the gracilies and sartorius, and its proximal part furnishes insertion to fibers of the vastus medialis. The proximal attachments are further apart than the distal ones, so that the ligament coverage distally. The medial ligament is specially oblique. The lateral patellar ligament is usually flat and lies close to the middle ligament at both the extremities. The lateral patellar ligament extends from the lateral part of the tuberosity of the tibia (Getty,1975). 

In upward patellar fixation, there did not appear any differences in the incidence among Bullocks, Cows and Buffaloes. Both sexes were equally susceptible. Majority of the animals showed the affection in both the limbs and in unilateral cases there are fair chances for subsequent development in the normal limb (Krishnamurthy, 1978).
In upward patellar fixation, the affected stifle palpated the anterior patellar ligament between the tips of thumb and index finger of the left hand, starting the palpation from the anterior tibial crest towards patella. While proceeding upward the finger tips were slightly pressed at the level of 1 to 2 cm, above the upper extremity of tibia. At this level a depression would be felt by the tip of the thumb on medial side of the anterior patellar ligament. This depression would also be lined medially by the anterior edge of medial patellar ligament which could be palpated as a tough structure by the tip of the thumb. This was the site at which the medial patellar ligament was cut. In stabbing method bleeding limited to oozing of few drops in few cases and in the rest of the cases no bleeding was observed. This method has considerably reduced the cost of the treatment (Marudwar and kulkarni, 1980).
The first symptoms of the diseases were momentary locking of the hind leg and this rendered and animal is capable for movement. This locking becomes more frequent and pronounced, as the case had progressed. In some cases, symptom disappeared almost as quickly as they had occurred. In others, the degree of luxation become severe and the animal was seen with the hind leg completely extended in backward direction. In this condition, the animal was unable to flex at any absence of patella in its original position and great tenses of the medial patellar ligament (Ali et al., 1984).
Fixation or luxation of patella upward, strictly speaking only a displacement of the patella within its articular capsule. The bone passing upwards over the external lip of the trochlear and failing to return. It is fixed in position by its lower boarder laying against the upper margin of the inner lip of the trochlear. This patella is retained on the trochlear of the femur by its lateral ligaments and particularly by its internal ligaments. The surface of the internal ligaments into the femur. It can therefore, easily be imagined that under certain circumstance the upper portion of the articular surface may lie nearer to the point of insertion of the ligament than the position bellow. As a consequence the patella might easily become fixed in a position on that surface of the inner trochlear lip, which violet describe as being level in oxen and required a very considerable exertion of strength to draw it down again. In consequence of this form of the articular surface of the some time arrested for a few moments, and under certain circumstances, for a longer time at the highest point in its courses, and the action of the limb thus interfered with the condition might, therefore, be locked up on as fixation of the of the patella in a position of excessive exertion (Frank, 1993). 

For observation of stifle joint, caudocranial and lateromedial projection of stifle joint stifle joint should be made. Occasionally, craniolateral-caudomedial or caudolateral-craniomedial oblique views are useful to project other surfaces of the joint. Because of the thickness of the stifle area, the use of grid increases radiographic detail considerable. Disadvantage of grid use are the need of alignment of the primary X-ray beam, so that, it strikes the grid perpendicularly and the necessity for large exposure factors (Mahaffey, 1998).
In upward patellar fixation, the posture of the animal is normal whilst at rest but every attempt to move the animal backwards be resisted. When allowed to leave the stall, the animal either shows jerky flexions during movement or drags the affected limb with flexed pastern. The affected limb is brought forward with a jerky flexion on every step. This sigh disappear after a few steps but reappear after a prolong rest. If the both the limbs are involved, the animal shows the symptoms alternatively in both limbs. In a few cases, due to constant dragging, the toes may worn out, blood may ooze out. Some animals keep the limbs in extension during progression; rise the hind quarter on the affected side and move by swinging the limb outward and forward. In some animals, the symptoms are so severe, due to complete extension of the limbs that they are unable even to move. To sit, the animal drops on the sound side, keeping the affected limb stretched. The symptoms are exaggerated in advanced stages of the pregnancy due to relaxation of ligaments (Tyagi et al., 2001).
In stab (blind) method, a vertical incision of about 2 cm long was made along the depression between the middle and medial ligament about 2 cm above the insertion of medial patellar ligament at the tibial tuberosity. During the medial patellar desmotomy by stab (blind) method, 96% of desmotomized animals recovered immediately after operation. The remaining 4% however, took about 1-2 weeks time for complete recovery. The surgical wounds in 98% cases healed up without any complication (Sutradhar, 2003).
Chapter-IV
MATERIALS AND METHODS

Study area and duration of study
This study was carried out from December 20, 2008 to June 16, 2009. The samples were collected from Gabtoli, Mirpur, Dhaka and Pahartoli area of Chittagong district.

Samples
The study was conducted with 10 stifle joint of 10 slaughtered buffalo age ranges from 5 to 8 years. The live adult animals were firstly selected during antemortem examination at abattoir based on parameters of apparent good health and no skeletal deformation and eruption of tooth.
Preparation of the samples
When the buffalos were slaughtered, their hind limbs were severed at hip joint after separation of skin .After that subcutaneous loose connective tissues and fascia of different layers around the stifle joint were dissected carefully to expose white glistening patellar ligaments by using scalpel and rat tooth forceps. 
Collection of data
The length and width of the three patellar ligaments, highest width of groove from middle to medial patellar ligaments and middle to lateral, and distance of highest groove width between middle to medial patellar ligaments from level of the most cranial bulging of cranial tibial tuberosity were done with metric rules. Parameters measured in different patellar ligaments of stifle joints of buffalo were included at appendix table 2. 
Data analysis
Collected data were recorded accordingly and arranged neatly in a tabular form for further explanation. Simple statistical techniques were used to calculate the mean and standard deviation from the raw data. Necessary figures were added for the better illustration of the methods of measurements and results
Table 1: Surgical anatomical measurements of patellar ligaments of stifle joints in buffalo. (mean ± sd, n = 10 )

	Parameters
	Mean ± sd

	Length

(cm)


	Medial patellar ligament
	12.715 ± 0.453

	
	Middle patellar ligament
	11.18 ± 0.342



	
	Lateral patellar ligament
	11.34 ± 0.357

	Width

(cm)
	Medial patellar ligament
	2.51 ± 0.152

	
	Middle patellar ligament
	2.23 ± 0.149

	
	Lateral patellar ligament
	3.56 ± 0.267

	Groove width

(cm)
	Middle to medial patellar ligament
	2.76 ± 0.232

	
	Middle to lateral patellar ligament
	0.46 ± 0.07

	Distance of highest groove width between middle and medial patellar ligaments from the level of the most cranial bulging of the cranial tibial tuberosity towards patella. (cm)
	4.5 ± 0.262
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Fig.1. Measurement of length of patellar ligaments of buffalo; cranial view.                                                      A, Length of medial patellar ligament (Me); B, length of middle patellar ligament (Mi); C, length of lateral patellar ligament (La); CTT, cranial tibial tuberosity; P, Patella.
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Fig.2: Measurement of length and width of patellar ligaments of buffalo; cranial view.

A, Length of medial patellar ligament (Me); B, length of middle patellar ligament (Mi); C, length of lateral patellar ligament (La); D, Width of medial patellar ligament (Me); E, width of middle patellar ligament(Mi); C width of lateral patellar ligament(La); CTT, cranial tibial tuberosity; P, Patella.
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Fig.3: Measurement of width of medial patellar ligament of buffalo; cranial view.
D, Width of medial patellar ligament (Me); Mi, Middle patellar ligament; La, Lateral patellar ligament; CTT, cranial tibial tuberosity; P, Patella.
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Fig.4: Measurement of width, groove width & highest groove width between middle and medial patellar ligaments of buffalo; lateral View. 

E, width of middle patellar ligament(Mi); F, width of lateral patellar ligament(La); G, groove width between medial & middle patellar ligaments; H, groove width between middle & lateral patellar ligaments; I, highest groove width between middle and medial patellar ligaments of the cranial tibial tuberosity  towards patella, CTT, cranial tibial tuberosity; P, Patella.
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Fig.5:  Measurement of patellar ligaments of buffalo; cranio-lateral view. 

Me, Medial patellar ligament; Mi, Middle patellar ligament; La, Lateral patellar ligament; CTT, cranial tibial tuberosity; P, Patella.
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Fig.6: Measurement of patellar ligaments of buffalo; cranial view.

Me, Medial patellar ligament; Mi, Middle patellar ligament; CTT, cranial tibial tuberosity; P, Patella. A, Width of medial patellar ligament (Me); B, width of middle patellar ligament (Mi); C width of lateral patellar ligament (La).
Chapter-V

RESULTS AND DISCUSSION
The medial patellar ligaments of buffalo were the length of 12.715 ± 0.453 cm and the width of 2.51 ± 0.152 cm. The width of medial patellar ligament is clinical important because whole width to be incised during medial patellar desmotomy. Medial patellar ligament is thin, ribbon like flattened and weaker than middle & lateral patellar ligament. It is attached to parapatellar fibro-cartilage and ends on the tuberosity of the cranial tibial tuberosity at the medial side and located at the medial aspect of the stifle joint (Marudwar and Kulkarni, 1980).

The grooves width from middle to medial patellar ligaments for buffalo were 2.76 ± 0.232 cm. Medial patellar ligament is widely and distinctly (2.76 ± 0.232 cm) separated from middle patellar ligament and topographically medial patellar ligament was located just medial to this groove at the medial aspect of the stifle joint. The measurement of highest groove width from cranial tibial tuberosity toward the patella was 4.5 ± 0.262 cm. in buffalos. This groove is wider at the proximal extremity and converges distally toward the cranial tibial tuberosity (Tyagi and Singh, 2001; Getty, 1975).

These parameters of the groove width and the location of highest groove width from the level of most cranial bulging of cranial tibial tuberosity to the patella are of surgical importance as a guide for the accurate site of the incision by stabbing of knife or blade without any damage of middle patellar ligament during medial patellar desmotomy. The level of most cranial bulging of cranial tibial tuberosity is very important even in live animals as a guide to tracking the medial patellar ligament. Same parameter in buffalo has been estimated to be about 2 cm above the insertion of the medial patellar ligament at tibial tuberosity (Sutradhar, 2003), in bovine about 1 to 2 cm above the upper extremity of tibia (Muradwar & Kulkarni, 1980). The ligament incised about half an inch away from the medial edge of the medial tibial condyl in ponies (Sharma,1980). The ligament may be cut at any place along the length from the patellar fibro cartilage to tuberosity for bovine medial patellar desmotomy (Sahu and Mohanty, 1972). Present study was suggested that longer distance than previous findings because measurement was taken from   level of most cranial bulging of cranial tibial tuberosity.

The length and width of middle patellar ligament for buffalo were 11.18 ± 0.342 cm and 2.23 ± 0.149 cm respectively. Topographically, middle patellar ligament was located along the cranio-midline of the stifle joint. This ligament has structural interrelationship with medial patellar ligaments. Surgical importance is that transaction of this ligament would render the animal permanently lame and the data will help the surgeon to avoid any damage during medial patellar desmotomy. Among three patellar ligaments, middle patellar ligament is thick and strong as compared to other two ligaments (Tyagi and Singh, 2001). It extends from the cranial part of the apex of the patella to the distal part of the cranial tibial tuberosity (Getty, 1975).
Lateral patellar ligament of buffalo was found to have a length of 11.34 ± 0.357 cm and width of 3.56 ± 0.267 cm. The lateral patellar ligament extended from the lateral part of the cranial surface of the patella to lateral part of the tuberosity of the tibia and located lateral aspect of the stifle joint. This ligament had wider proximal end than distal end which attached with the lateral part of cranial tibial tuberosity. The data of this ligament has less clinical important though has close interrelationship with middle patellar ligament. The groove width from middle to lateral patellar ligament was 0.46 ± 0.07 cm in buffalos.  These two ligaments were close together and non palpable groove due to presence of loose connective tissues.

As earlier stated, there is no previous information on these parameters in buffalos or in any other domestic animals in Bangladesh with which comparisons could be made. We therefore believe that the data presented above will form a vital baseline for the prefect medial patellar desmotomy in buffalos.
Chapter-VI
CONCLUTION

Upward patellar fixation, functional problem can be corrected easily by medial patellar desmotomy if we know the topographical anatomy of three patellar ligaments. Present study revealed that incision should give of 4.5 ± 0.262 cm above from the cranial tibial tuberosity to wards the patella at the groove between middle and medial patellar ligaments and 2.51 ± 0.152 cm width of the medial ligament to be cut during blind method of medial patellar desmotomy during surgical correction of upward patellar fixation in buffalo.
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CHAPTRE-VIII

Appendix
Table 2: Measured raw data of patellar ligaments of stifle joint in buffalo.
	Sample
No.
	Length
	Wide
	Groove
	Distance of highest groove width between Mi-Me patellar ligaments from the level of the most cranial bulging of the cranial tibial tuberosity towards patella.(cm)

	
	Medial

(cm)
	Middle

(cm)
	Lateral

(cm)
	Medial

(cm)
	Middle
(cm)
	Lateral

(cm)
	Mi-Me
(cm)
	Mi-La

(cm)
	

	1
	12.5
	11
	11
	2.5
	2
	3.2
	2.9
	0.4
	4.7

	2
	12
	10.7
	11
	2.4
	2.2
	3.5
	2.5
	0.5
	4.5

	3
	13.7
	12
	12.2
	2.7
	2.4
	4.2
	3.0
	0.5
	4.5

	4
	12.7
	11.2
	11.4
	2.5
	2.2
	3.4
	2.7
	0.4
	4.9

	5
	12.4
	11
	11.2
	2.2
	2
	3.5
	2.5
	0.6
	4.2

	6
	13
	11.4
	11.5
	2.7
	2.4
	3.7
	3.0
	0.5
	4.3

	7
	12.5
	11.2
	11.4
	2.5
	2.2
	3.5
	2.7
	0.4
	4.2

	8
	12.75
	11
	11
	2.6
	2.3
	3.5
	2.9
	0.4
	4.3

	9
	13
	11.3
	11.4
	2.6
	2.4
	3.7
	3.0
	0.5
	4.5

	10
	12.6
	11
	11.3
	2.4
	2.2
	3.4
	2.4
	0.4
	4.9
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