A Case study on upward patellar fixation at Gazipur Sadar, Gazipur
ABSTRACT
        The study was conducted from 30 September to 12 November, 2009 at Upazilla Veterinary Hospital (UVH), Gazipur Sadar, Gazipur. The efficiency of the medial patellar ligament section technique as a surgical treatment for dorsal patellar fixation in cattle held in lateral recumbence was evaluated in this study. A total of 8 animals, of both sexes, from 3 to 8 years of age, of different breeds, activities and reproductive categories presenting a clinical diagnosis of patellar fixation were observed. A higher predisposition of females (87.5%) compared to males (12.5%).Seven cases were performed under open method of medial patellar desmotomy and rest 2 were performed under blind method of medial patellar desmotomy.  All the animals (100%) are recovered from surgery, proving that the technique employed was effective and of simple execution for the treatment of dorsal patellar fixation in bovine.       
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INTRODUCTION
Temporary or permanent fixation of the patella on the upper part of the femoral trochlea is called the upward patellar fixation, which is a non-inflammatory, serous, functional disorder of the stifle joint that renders the animal lame and unfit for normal work. The condition is most commonly seen in cattle, buffalo, camel and horse. It is not a life threatening condition to animal but it interferes seriously there locomotion thus inflicts considerable economic losses to the farmers and market value of the affected animals (Marudwar et al., 1980, Sutradhar, 2003).

The diseases are characterized by the hind leg completely extended in backward direction. In this condition, the animals were unable to flex the leg at the joint and as a result the toe was dragged. Momentary locking of the hind leg which rendered the animal incapable for movement (Ali et al., 1984).

The condition is widely distributed all over the world but extremely prevalent throughout India (Vaughan, 1960). The working bullock that is most often affected but the condition is also seen in cows (Vaughan, 1960. Gadgil, 1963. Dass et al., 1983. Sutradhar, 2002). The malady may be unilateral or bilateral, complete or incomplete (Vaughan, 1960., Ali et al., 1984).

In Bangladesh, there has been little work done on the upward patellar fixation (Hossain, 1980, Ali et al., 1984., Rahman et al., 1984., Sutradhar, 2002). There has, however, been no report in the crossbred dairy cows of this disorder in this country. Therefore the present study was undertaken with the following objectives.

Objectives:

1. To establish the clinical diagnosis and prevalence of dorsal patellar fixation in cattle,
2. To observe the effect of treatment of upward patellar fixation.

3. To evaluate the efficiency of the surgical treatment of upward patellar fixation.

4. To observe the effect of age on the occurrence of upward patellar fixation.

REVIEW OF LITERATURE
Medial patellar desmotomy is indicated for recurrent upward fixation of patella with locking. Patellar fixation is one of the main functional disorders of the tibia-femoral-patellar articulation (knee joint) in cattle characterized by temporary or permanent dislocation of the patella from its regular position during locomotion (Amresh Kumar, 2003).

2.1 there is no considerable communication between the femoro-patellar and medial femorotibial joint cavities in ruminant, this is situated as in the horse, but is wider. In case of bovine, a small communication with the lateral femorotibial capsule sometimes occurs. The two femero-tibial capsules usually communicate. The middle patellar ligament is not sunken, as there is no groove on tuberosity of the tibia where it is attached. The lateral patellar ligaments fuse completely with the tendon of insertion of biceps femoris and a large synovial bursa is interposed between them and the lateral condyle of the femur (Getty, 1975).

2.2 For observation of the joint, caudo-cranial and latero-medial projection of the stifle joint should be made. Occasionally, craniolateral-caudomedial or caudolateral-craniomedial oblique vies are useful to protect other surface of the joint. Because of the thickness of the stifle area, the use of grid increases radiographic detail considerably. Disadvantage of grid use are the need for alignment of the primary X-ray beam, so that, it strikes the grid perpendicularly and the necessity for large exposure factors (Mahaffey, 1998).

2.3 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 trochlea and failing to return. It is fixed in position by its lower border lying against the upper margin of inner lip of the trochlea. These condition can therefore, only occurs after excessive extension of the stifle joint. The patella is retained on the trochlea of the femur by its lateral ligaments and particularly by its internal ligaments. The surface of the internal lip of the trochlea describes the segment of a circle around the point of internal lateral ligament into the femur. It can therefore easily be imagined that under certain circumstances the upper portions of the articular surface may lie nearer to the point of insertion of the ligament than the portions below. As a consequence the patella might easily become fixed in position on that surface of the inner trochlear lip, which violet describes 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 internal lip of trochlea, and of the tension in the lateral ligaments, the patella is sometimes 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 patella in a position of excessive extension (Frank, 1939).

In short the patella glides up over the trochlea of the femur and as a result the medial ligament is tightly overstretched behind the medial trochlear ridge and this may prevent downward return of the patella (Dass et al. 1989, Venugopalon, 2000, Sutradhar, 2003). Again Bone et al. in 1963 said that in this condition the patella rides dorsally when the stifle is extended and the medial patellar ligament becomes ”Hooked” over the medial ridge of the trochlea of the femur. Ali et al. (1984) also supported this opinion.

2.4 There is no specific cause for which this condition is usually happen. But, there are several suggested causes of this condition and probably two or three are usually involved in each patient. These are conformation defect, hereditary influence and nutritional deficiency of mineral (Bone et al.,1963, Ali et al.,1984).

The following factors are also considered associated with the above causes-

1. Calcium (Ca) and phosphorus (P) deficiency.

2. Mechanical factors- Sudden movement of the stifle joint.

3. Hill tract area / grazing land and excess drafting.

4. Drawing the plough in hard land or for long period.

5. Pulling water from very deep for a long period.

6. Gradual debility and weakness of muscles acting on stifle. 

7. Indigestion of nucleoprotein, which accumulate in articular surface and cause hamper to move.

8. Hereditary due to genetic constituents. 

9. Occupational trauma.

10. Advanced age.

11. Climatic condition, especially in winter.

12. Sudden fall in the hole (Samad, 2001).

2.5. Workload may not be a direct cause, as the condition had been observed in non working animals (Sharma,1984). 

2.6 The first symptoms of the disease 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, symptoms disappeared almost as quickly as they had occurred. In others, the degree of luxation becomes severe and the animal was seen with the hind leg completely extended in backward direction. In this condition the animal was unable to flex the leg at any joint and as a result the toe was dragged. Palpation of the trochlea revealed the absence of the patella in its original position and great tenses of the medial patellar ligament (Ali et al., 1984)

2.7 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 pattern. The affected limb is brought forward with a jerky flexion on every step. This appear after a few steps but reappear after a prolonged rest. If 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 and blood may ooze out. Some animals keep the limbs in extension during progression; raise the hindquarters 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).

2.8. In upward patellar fixation, there did not appear to be any difference 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).

2.9. According to Dass et al. (1983), the occurrence of upward patellar fixation was lowest in summer season. This findings was supported by Sutradhar (2002), he founds the upward patellar fixation was recorded much higher in winter.

2.10. In 1980, Marudwar et al. observed that 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 treatment and there was no need of post operative care and post operative rest. This findings was supported by Ali et al., (1984), and he also suggested for stabbing method because it requires no suturing and healing process proceeded without any complication. Again, Sutradhar (2002), found that the minimum surgical wound in 98% of the cases healed up without any complication. For a successful medial patellar desmotomy by stab or blind techniques by abscess knife, the most important thing is experience because it produce a minimum skin wound, but care must be taken while passing the blade to prevent breaking (Ramakrisna, 1972). Ramakrisna also said that, open method of treatment was much time consuming and requires second attendance by the animal to the clinic for removal of the sutures. Nevertheless, the technique is easy and the ligament can be cut completely.        

2.11. Lameness after extended rest is the most typical sign. The fixation invokes subtle extension of the limb, phalangeal flexion so that the animal drags the tip of the hoof. Diagnosis is based upon anamnesis, clinical signs and local palpation, radiography may also be useful. Ultrasonography may be employed for studying disorders such as those of the tibia-femoral-patellar articulation.
    Medial patellar desmotomy is frequently used in the treatment of dorsal patellar fixation. The use of exercises and injection of low concentration iodine solution into the femuro-patellar articulation as an alternative treatment has also been reported
MATERIALS AND METHODS
3.1 Study area and duration of study:

      The study was conducted over two months of time starting from 30 September to 12 November 2009 at Upazilla Veterinary Hospital (UVH), Gazipur Sadar, Gazipur.

3.2 Animal used for study:

Draught and dairy cattle of different breeds which were affected with upward fixation of patella.

3.3 Anamnesis:

      History of the cases were taken from the owner and carefully recorded in each case individually.

3.4 Clinical examinations:

3.4.1 Distal inspection: Distal inspection were done carefully to observe the presenting sings and recorded accordingly.

3.4.2 Direct palpation: Direct palpations were made by finger tips at the affected area. The medial patellar ligament was tensed, hard and less elastic and the absence of patella in its original position.

3.5 Diagnosis: Diagnosis was made on the basis of the anamnesis and clinical examination.     By placing the thumb and the medium finger respectively at the tibial tuberosity and at the upper spot of the femoral medial trochlear crest, the medium point between these two anatomic references was established using the index finger. This procedure facilitated the identification of the medial patellar ligament.
3.6: Preoperative care: The preoperative care consisted of a 12 hours fast. The animals were cast in lateral recumbence; the limbs were extended and held by ropes. The tibia-femoral-patellar articulation area was appropriately prepared, and antisepsis was done by a disinfectant solution containing iodophor, diluted on water as recommended. Local anesthesia was applied in all animals by infiltrating approximately 20 ml of lidocaine hydrochloride into the gap located between tibia crest and the medial and intermediate patellar ligaments.

3.6 Treatment: Surgical operation is the only treatment to correct the upward patellar fixation, so medial patellar desmotomy were performed in every case. There were applied two types of surgery for desmotomy _ 

                       1. Open method of desmotomy and 

                       2. Blind method of desmotomy.

Operation Procedure 

1. Open method of desmotomy:

Restraining: Restraining consists lateral recumbent position of the animal with affected leg facing the ground, with other three legs tied together, the affected leg was tied at fetlock with a rope and pulled backward to make a angle of about 130( to the long axis of the body. Two persons were made to stand on the rope tied to the affected leg close to the fetlock. The tibia-femoral-patellar articulation area was appropriately prepared, and antisepsis was done by a disinfectant solution containing iodophor, diluted on water as recommended. Local anesthesia was achieved in all animals by infiltrating approximately 20 ml of lidocaine hydrochloride3 into the gap located between tibia crest and the medial and intermediate patellar ligaments.

Locating the ligament: The operator sitting in front and facing the affected stifle palpate the anterior patellar ligament between tip of the thumbs and index finger of the left hand, starting from the anterior tibial crest towards patella. While proceeding upward the finger tips were slightly pressed at the level 1 to 2 cm above the upper extremity of tibia. At this level the tip of the thumb on medial side of the anterior patellar ligament would feel a 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. There was the site at which the medial patellar ligament was cut.

Severing the medial patellar ligament: The site so located was disinfected by application of tincture iodine. The site was locally anaesthetized @ 20ml of Lignocaine Hydrochlorides (Jasocaine+, Jayson pharmaceuticals Ltd. Bangladesh.). The B.P. handle No. 3 fixed with B.P. blade No. 12 was held in hand in the fashion of writing with pen in such a way that only 2 mm of the tip of the blade protruded out of the grip of thumb and index finger. The tip of the blade was thrust (stabbed) in the skin at the site described above keeping the cutting edge facing the medial ligament. The skin thus stabbed is moved by the tip of left thumb posteriorly and brought back to its original position and again the same movement of the skin was repeated 2-3 times to cut the ligament. With every repeated to and fro movement of the skin the pressure of tips of fingers holding the B.P. knife on the skin was increased so that the tip of the blade cuts the ligament through and through. The ligament was exteriorized by passing a blunt instrument/ curved scissors under the ligament and then sectioned near its insertion. After cutting the ligament, a sort of pit or depression should result on pressing the finger at the site, which serves to confirm the cutting of the ligament. For bilateral desmotomies the animals were turned on the side and procedure. 3-4 simple interrupted sutures are given to close the incision.

Blind method of desmotomy:

Restraining: The animal was tied besides the tree and was free of sunlight.  While approaching the left hind leg then the right hind leg was tied by rope and pulled from the ground and vice versa.

Locating the ligament: The site was prepared for aseptic surgery and infiltrated with local anesthetics. Palpation was done for media patellar ligament, just proximal to insertion into tibial tuberosity. Medial patellar ligament was easy to palpate because, ligaments of affected animals are thick, hard and less elastic, which help exposing and severing them during desmotomy.

Severing the medial patellar ligament: After palpation, the site was prepared for aseptic surgery and infiltrated with local anesthetic solution 2%  Lignocaine Hydrochlorides (Jasocaine®, Jayson pharmaceuticals Ltd. Bangladesh.) @ 5ml. The ligament was stabbed directly over the skin and then tip of finger was inserted for conformation about severing. If any confusion then again stabbing was performed for complete severing. Then the animal was allowed for walk. Distant observation was made for characteristic jerky flexion during progression is the indication of a successful medial patellar desmotomy (Tyagi, 2001). If there was any sign of lameness during walking after surgical approach, the undivided ligament can be severed within a sort time. 

The postoperative care: The postoperative therapy was given with the local and systemic antibiotic, antihistaminic drug and regular dressing. The antibiotic, penicillin-streptomycin combined preparation (SP-vet, Acme) was given. 2.5 gm SP-vet powder was diluted with 10ml distilled water and injected intramuscularly and SP-vet powder also given at the wound. Antihistaminic preparation, asta-vet (Acme) 10ml was given intramuscularly.  The removal of the sutures was recommended 10th to 12th days postoperatively.
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Find out the Medial Patellar ligament                         Cutting the ligament

Table-1. Drugs used in the study:

	SL. No
	Type of drug
	Generic name
	Trade name
	Dose
	Route

	1
	Antibiotic
	Penicillin

Streptomycin
	Inj. SP-vet (Acme)
	10ml
	IM

	2
	Antihistaminic
	Pheniramine meleate
	Inj. Asta-vet (Acme)
	10ml
	IM

	3
	Anaesthetics
	Lidocaine HCl
	Inj. Jasocaine (Jayson)
	10ml
	Local

	4
	Disinfectants
	Povisep
	Iodophor
	Required
amount
	Local

	5
	Disinfectants
	Potash
	Potassium per manganate
	Required

amount
	Local


RESULT AND DISCUSSION
Table 2: Effects of different variables on the occurrences of upward patellar fixation:

	SL No
	Species
	Age (Year)
	Sex
	Breed
	Type
	Method of operation
	Affected leg

	
	
	
	
	
	
	
	Right
	Left
	Both

	1
	Cattle
	7
	Female
	Local
	Draught
	Blind
	(
	
	(

	2
	Cattle
	8
	Female
	Local
	Draught
	Blind
	(
	
	(

	3
	Cattle
	5
	Female
	Cross
	Dairy
	Blind
	
	
	√

	4
	Cattle
	3
	Female
	Cross
	Dual
	Open
	(
	
	(

	5
	Cattle
	7
	Female
	Local
	Draught
	Open
	(
	
	(

	6
	Cattle
	5
	Male
	Local
	Draught
	Blind
	
	(
	(

	7
	Cattle
	6
	Female
	Cross
	Dual
	Open
	
	(
	(

	8
	Cattle
	7
	Female
	Local
	Draught
	Blind
	(
	
	(
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Fig 1: Occurrence of diseases in different age.
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Fig 2: Effect of sex on occurrence of diseases.
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Fig 3: Methods of desmotomy.
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Fig 4: Effect of Breed on occurrence of diseases.

Out of 8 treated animals, all 8 were recovered completely after the operation.3 cases were performed under open method of desmotomy in lateral recumbent position and another 5 were performed under blind method of desmotomy in lateral recumbent position. The wound was closed by simple interrupted suture. The operated animals were kept under postoperative care and postoperative rest. The result of open method showed that the technique was simple and quite satisfactory but a little bit time consuming.

Upward patellar fixation (recurrent/permanent) is one commonly seen functional disorders of femoro-pateller articulation in large animal, although it is not a life threatening event but affects greatly on the animal welfare without treatment there is rare spontaneous recovery occurs in some individuals, especially cattle in grass. (Weaver, 1986).from the etiology it is obvious that animals engaged in hard work are generally affected from this condition. But under this study the author found in the rajbari district Ishwargonj Thana and its surrounding areas most of the affected animals were female and were draft animals, age ranges from 5-8 years. These findings differ from the study of Dass et al.1983, in which he showed that females were less prone to than male. But Gadgil, 1963, supports these study findings, where he recorded the ratio of male to female was 1:2 and Sutradhar in 2002 also recorded that female and male percentages were 59 and 41 respectively. But under this study most of the cases were female. It may be due to-

1. Farmer’s interest on dairy cows and farms.

2. Now a days, ploughing, transportation are done by mechanical means, this is why draft male draft animals are generally deceasing but farmer use their dairy cows for ploughing.
3. AI decreases the interest on bull rearing.

Patra in 1954 held that work might not be a direct cause, as the disease is also seen in cows. Krishnamurthy et al. 1978 directly said that sex had no relationship with this disease condition.  Further more, from the available literature, no author found this condition in crossbred animal especially in case of male, may be due to they were not used for draft purpose since they are hump less and disposed in early stage.
The dairy cows got this condition because under this study it was found that, some cows were in poor diet and some were found in good body condition. Vaughan in 1960 felt that either poor diet or some type of strain on the metabolism in animals predisposed to this condition. Lack of exercise due to confinement, the animals in the stalls causes the relation of the ligaments, which may lead to upward patellar fixation.
In the study, there is found that the crossbred animals are affected. It is not supported by Dass et al., 1983. In his study area “Chota Nagpur, India”, he found no incidence of upward patellar fixation in crossbred animals. He thought that, this might be due to the fact that crossbred animals were generally stall fed with nutritious diet. But in this study area the animals suffered in nutrient deficiency.
Another study result by Krishnamurthy et al. 1975, where author felt that dorsal fixation of the patella over the trochlea due to spasm of the quadriceps muscles only. This is partly in agreement with the views of Rathor, 1968, who stated that dorsal fixation of patella occurs due to spasm of high muscles rather the articular defects. This result was applied on both dairy and draft animals.
Upward patellar fixation is a serious non-inflammatory condition of the animals. So this condition should be corrected. For correction of this condition operative procedure is the best, because Ramakrishna in 1972, said that the technique of Tincture iodine was easy, but the animals required rest for a long period and 50% of the case the condition recurred after 2 to 3 months of 1st injection. He also said that desmotomy is the best treatment for the condition. Again Ali in 1984 said that the only successful treatment was medial patellar desmotomy. Sutradhar in 2003also suggested for medial patellar desmotomy for correction of the condition. In the present study 5 cases out of 8 cases were subjected to blind method of desmotomy and rests three were done by blind method of desmotomy. Experience is required to do a medial patellar desmotomy by blind method- because it produce a minimum skin wound, but care must be taken while passing the blade to prevent breaking. It is easy to identify three medial patellar ligaments because it becomes thick, hard and less elastic (Tyagi et al. 1973) which help easy identification of the ligament. Crushing sound and or immediate relief of the characteristic jerky flexions during progression is the indication of a successful medial patellar desmotomy (Tyagi et al., 2001).
CONCLUSIONS
The study was performed with 8 affected cases of upward patellar fixation in cattle and both open and blind methods of desmotomy were observed. From the observation it was evident that the Blind method of desmotomy along with removal of the piece of ligament was the best treatment for upward patellar fixation. It was also found that the condition frequently occurred in cattle of over four years.  These results demonstrate that the surgical technique of medial patellar desmotomy, with the animal extended in lateral recumbency was effective and performed easily. As for the possible triggering factors, breed predisposition was not observed. Females were more susceptible, especially those which had just calved. Finally, nutritional deficiency seems to be the most important factor affecting its pathogenesis.
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