Chapter: I

INTRODUCTION

Urinary calculi, or uroliths, are concretions of sold mineral and organic compounds that cause disease through direct trauma to the urinary tract and obstruction of urinary outflow (Van Metre, 1995). Most common site in cattle is an area distal to the sigmoid flexure adjacent to the attachment of the retractor penis muscles. Frequently the calculus gets lodgment between the ischeal arch and the sigmoid flexure and in a few cases may obstruct the neck of the urinary bladder. In some cases a large calculus obstructs the urethra while multiple calculi are recorded from the bladder or rare occasions, calculus may obstruct the ureters (Tyagi and singh, 1993). Uroliths have been linked to nanobacterial infection but dietary factors influence their progression (Ciftcioglu et al., 1999). 

Calculi may be formed in the renal pelvis from where they may be rolled down along the urinary passage. However, calculi have been recorded from the medullary and cortical region of the renal tubules (Singha and lyer, 1975) as well as from the corticomedullary junction (Singh and Samvanshi, 1980). Urolithiasis occure in either sex, but primarily in males because of anatomical and hormonal differences. Clinically urolithiasis is seen most frequently during winter season (Aiello, 1991). Urinary calculi formation usually results from a combination of physiologic, nutritional and management factors. It is mainly attributed to excessive or imbalanced intake of minerals (McIntosh, 1978; Larson, 1996; Radostits et al., 2000).

Urolithiasis is a metabolic disorder that causing difficulties in urination and its fatality is 100% without surgical intervention (Prasad et al., 1978). Obstructive urolithiasis means the formation of calculi in the urinary tract with subsequent urinary blockage by uroliths (Emerick, 1988; Payne, 1989; Radostits et al., 2000). These circumstances occur especially in feedlots with fattening cattle receiving rations high in cereal grains and oil meals. These feedstuffs contain phosphorus and magnesium in excess, but relatively low levels of calcium and potassium, predisposing to occurrence of the disease (Payne, 1989; Radostits et al., 2000). A calcium-phosphorus imbalance results in high urinary phosphate excretion which is an important factor in the genesis of phosphate calculi (Radostits et al., 2000).

Obstruction of urethra is characterized clinically by complete retention of urine, unsuccessful efforts to urinate, distention of the bladder and sequlae of urethral perforation and rupture of the bladder. Various investigations have been conducted to find out the cases, control measures and treatment of this disease in animals in different countries (Sato and Omori, 1977; Bellenger et al., 1981 and Godwin and Williums, 1982).

The formation of urinary calculi results when urinary solutes, mostly inorganic but sometimes organic, are precipitate out of solution. The precipitate can occur as crystals, or in the case of organic substances as amorphous deposits, because the precipitation occur slowly and over a long period, there is a common physical tendency for precipitation to occur around a nidus, resulting in the formation of a calculus and the factors which favors the urolithiasis are phosphate , silicate, oxalate salt of ammonium, calcium and magnesium, feeding of plants containing estrogen, oxalate and silica, heavy fluid loss, low water intake, urine stasis, low citrate content of urine, vitamin A deficiency, high grain diet, reduced urethral diameter etc (Hossain and Haque, 1978). Triple phosphate calculi are found in cattle on concentrate feed; and silica calculi (e.g. North America) in cattle on high silica pasture grass or hay (Weaver et al., 2005). 

Considering the above circumstances, the present piece of clinical report has been under taken with the following objectives:

· To know the efficiency of traditional treatment system practiced at field level in Bangladesh.

Chapter: II
REVIEW OF LITERATURE

 The term urolithiasis refers to obstruction of the urinary tract by a calculus (stone) resulting in partial or total stoppage of urine flow. (Hoffer, 2000).

 Etiology

Under arid range conditions where grass or cereal hay are the primary diet, silicate calculi commonly form. Diets high in calcium, eg , subterranean clove, produce calcite calculi. Plants such as Halogeton or tops from the common sugar beet that are high in oxalates may be a factor in calcite or weddelite calculi formation. Examination of the nuclei of the above-mentioned calculi suggests that precipitates of the particular mineral that involved initiate calculi formation. The most common calculi in feeder animals on high – concentrated rations with poorly balanced mineral; composition (high in phosphorus and low in calcium) is the struvite type, which contains calcium, magnesium and ammonium phosphates. The mucoproteins and mucopolysaccharides contribute to the formation of calcium carbonate, silica, magnesium ammonium phosphate and magnesium phosphate uroliths and may be the key factor precipitating urolith formation (Aiello, 1991).

Aiello (1991) reported that calculi are various size and shapes from small to smooth, granular material to large, multinucleated stones. When voided, those calculi cause no problem to the female but may irritate the delicate mucosal lining of the urethra of the juvenile male. The sigmoid flexure and the urethral process of sheep and goats are the most common sites for calculi to lodge. Irritation at the site of lodging causes inflammation and restriction and occludes the urethra. Inclement weather may further constrict an already juvenile urethra.

Epidemiology
Urolithiasis occurred in all sepsis but greatest importance in feeder cattle being feed heavy conoctrate ration and stock running at range in particular areas associated with the presence plants containing large quantities of oxalate, estrogen, or silica. At pasture the incidence of obstructive urolithiasis often varies with the season. Desquamated epithelial cells or necrotic tissue, favored the deposition of crystals about itself and a deficiency of vitamin A and the administration of estrogens were the cause of excessive epithelial desquamation. The most important factor in the development of siliceous calculi was the grass or roughage containing a high level of silica. Heavy fluid loss, low water intake, hot and arid climates, intake of mineralized water and diets high in phosphorus favored the calculi formation. Hyper vitaminosis D oxalic acids and other organic acids caused increased concentration of calcium resulted in urolithiasis and mucopolysaccharide acted as a cementing agent and favored urolithiasis (Blood et al., 1989).

Pathogenesis

Urinary calculi caused pylonephritis, cystitis and urethral obstruction of one ureter might cause death from uremia. The important effect of urolithiasis was in the production of urethral obstruction, particularly in wetgers and steers. Rupture of the bladder or urethra occurred and the animals died of uremia or secondary bacterial infection. Rupture of the bladder was more likely to occure with a spherical, smooth calculus which caused complete obstruction of the urethra. Rupture of the urethra was more common with irregularly shaped stones which caused partial obstruction and pressure necrosis of the urethral wall (Blood et al., 1989).
One function of the urinary system is the removal of body wasted in liquid form. However, some mineral wastes are only slightly soluble and may precipitate to form crystals. If the transit time of crystal movement through the urinary system is prolonged, crystals may interact and grow to macroscopic size, at which time they are known as uroliths. Urolithiasis is a general term referring to stones located anywhere within the urinary tract. uroliths can occur in the kidney, ureter, bladder, or urethra and are referred to as nephroliths, ureteroliths, urocystoliths and urethroliths, respectively (Aiello, 1998).

Aiello (1998) reported that ruminant urolithiasis is considered primarily a nutritional disease. The prevalence of urolithiasis in the USA is highest in calves, lambs, and kids castrated at an early age and fed high-grain diets with roughly 1:1 calcium to phosphorous ratio or a diet high in magnesium. Ruminants fed high-grain diets with low calcium to phosphorous ratio are at increased risk to develop struvite uroliths, while ruminants grazing on silica-rich soil are predisposed to forms silica uroliths. While plants such as halogeton or tops from the common sugar beet may be a factor in calcium oxalate formation. The mineral composition of water, in concert with dietary mineral imbalances, probably contributes more to initiating urolith formation than does the lack of water itself.

Aiello (1998) also reported that mechanism involved in stone  formation are not well understood three main theories exists; the matrix hypothesis, which emphasizes the inorganic protein matrix as initiating  urolith formation; the crystallization – inhibitors hypothesis, which emphasized the importance of organic and inorganic crystallization inhibitors; and the precipitation crystallization hypothesis, which emphasizes the importance of salt super saturation. Regardless of underlying mechanism, calculi are not produces unless- 

1) sufficiently high urine concentrate of calculi forming constituents exists, 

2) prolonged crystal transit time within the urinary tract occurs, and 

3) for selective stones (struvite, cystine, and urate), a favorable pH for crystallizations exists.

 The mucoprotein content of urine of feeder steers and lambs in increased by heavy concentrate- low roughage ration, by the feeding of pelleted rations, even more so by implantation with diethylstilbestrol and combined with a high dietary intake of phosphate, may be an important cause of urolithiasis in this class of livestock. This high level of mucoprotien in urine may be result of a rapid turnover of supporting tissues in animals which are make rapid gains in weight. Certain feeds, including cotton seed meal and milo, sorghum are credited with causing more urolithiasis than other feeds. In range animals a high intake of mineralized water or oxalate or silica in plants, are most commonly associated with a high incidence of urinary calculi but again other predisposing factor, including deprivation or excessive loss of water, may contribute to development of the disease. Limited water intake at weaning and in very cold weather may also be a contributory factor (Blood et al., 2000).
Blood et al. (2000) also reported that urolithiasis occurred in all species but of greatest importance of feeder and lambs being fed heavy concentrate rations and stock running at range in particular areas associated with the presence of plants containing large quantities of oxalate, estrogens, or silica. At present the incidence of obstructive urolithiasis often varies with the seasons. Desquamated epithelial cells or necrotic tissue, favored the deposition of crystals about itself and a deficiency of vitamin A and the administration of estrogens were the cause of excessive epithelial desquamation. The most important factor in the development of siliceous calculi was the grass or roughage containing a high level of silica. Heavy fluid loss, low water intake, hot and arid climates, intake of mineralized water and diets high in phosphorous favored the calculi formation. Hypervitaminosis D, oxalic acids caused increased concentration of calcium resulted in urolithiasis and mucopolysaccharide acted as a cementing agent and favored the urolithiasis.

Moreover, urinary calculi caused pyelonephritis, cystitis, and urethral obstruction. Obstruction of one ureter might cause death from uremia. The important effect of urolithiasis was in the production of urethral obstruction, particularly in weather and steers rupture of the bladder or urethra occurred anf the animal s died of uremia or secondary bacterial infection. Ruptured of the bladder was more likely to occur with a spherical, smooth calculus which caused complete obstruction of the urethra. Rupture of the urethra was more common with irregularly shaped stones, which caused partial obstruction and pressure necrosis of the urethral wall (Blood et al., 2000). 

In patients with stone disease, more than 1 of 3 general mechanisms is likely to be active. These include the following: (1) the possible presence or abundance of substances that promote crystal and stone formation; (2) a possible relative lack of substances to inhibit crystal formation; and (3) a possible excessive excretion or concentration of salts in the urine, which leads to supersaturation of the crystallizing salt. The greater the degree of supersaturation, the greater the rate of growth of the calculi. Stasis or anatomic factors can also contribute to the development of stone disease. These include ureteropelvic junction (UPJ) obstruction, horseshoe or ectopic kidney, autosomal dominant polycystic kidney disease, and vesicoureteral reflux. Calyceal diverticula, the result of anomalous budding of the calyceal system, is also associated with stone disease. In 10-40% of calyceal diverticula, stones are present. These range from a few large calculi to many tiny seed calculi and to the microscopic "milk of calcium"(Schwille et al., 1980).
Schwille et al. (1980) also reported that medullary sponge kidney is another common anatomic cause of renal calculi. The pathologic process in medullary sponge kidney is renal tubular ectasia. Calculi form in approximately 50% of patients. The calcifications form in the medulla but frequently pass into the collecting system. Calcium stones account for 75-85% of urinary stones. Approximately one half of calcium stones are composed of a mixture of calcium oxalate and calcium phosphate. They demonstrate intermediate fragility to extracorporeal shock wave lithotripsy (ESWL). Calcium stones have numerous causes. Approximately 85% of calcium stones are idiopathic, or primary. Idiopathic hypercalciuria occurs in more than one half of patients with calcium oxalate stones. Most causes of hypercalciuria are absorptive. Approximately 10% of cases of primary hypercalciuria are renal in origin. The inability of the kidney to conserve calcium results in low serum calcium concentrations, which stimulate parathormone secretion. Calcium stones can also occur in approximately 15% of patients with sarcoidosis in whom the production of activated vitamin D by macrophages is abnormal.

Moreover, renal tubular acidosis (RTA) is an additional fairly common secondary cause of calcium stones. In type I (distal) RTA, kidneys have a decreased ability to lower urine pH levels, which may be primary or secondary to a variety of renal injuries. The injured distal tubule loses the ability to maintain the hydrogen-ion gradient. This, in turn, causes alkaline urine, hypercalciuria, and hyperphosphaturia. Nephrocalcinosis or urolithiasis is seen in as many as 70% of patients with type I RTA. Conversely, type II (proximal) RTA is associated with increased bicarbonate loss, which helps keep stones from forming. Type IV RTA commonly is seen in medical renal disease and does not predispose patients to stone formation. Magnesium ammonium phosphate (struvite) stones account for approximately 10-20% of urinary stones. These stones are lucent but complex with calcium phosphate. On occasion, they enlarge and branch (staghorn). Uric acid stones account for 5-10% of urinary stones. These small smooth stones usually appear radiolucent on conventional radiographs but opaque on CT scans. Cystine stones account for only approximately 1% of urinary stones. These ground-glass stones, which result from cystinuria (a rare autosomal recessive metabolic disorder), are homogeneous; less opaque; and less fragile than other stones, especially if they are smooth (Schwille et al., 1980).
Clinical findings

First clinical sign of either partial or complete occlusion is dysuria manifest by abdominal discomfort. The animal become restless, strains, kicks at the belly and makes frequent attempts to urinate. Before complete occlusion, urine may dribble from the urethra, dry on the preputial hairs and leave mineral deposits. If the condition is uncorrected, the animal will isolate itself refuse to eat or drink become uremic and die. The course of the disease may be 5-7 days (Aiello, 1991).

Blood et al. (1989) reported that calculi might be detectable on rectal examination. Occasionally acute pain accompanied by stiffness of the gait and pain on pressure over the loins were observed. Obstruction of the urethra by a calculus was common in cattle and caused a characteristics syndrome of abdominal pain with kicking at the belly. Treading with the hind feet and switching of the tail. Repeated twitching of the penis was often observed and the animal might make strenuous effort s to urinate, accompanied by straining, grinding and grating of the teeth a few drops of blood stained urine. 

Lodgment at proximal or distal part of sigmoid flexure, distal 30 cm of penis or over ischial arch causes initial straining with partial or complete urinary obstruction. Clinical cases are dull and feed intake is reduced, and after the initial24 hours of obstruction straining ceases. Pressure necrosis of urethral mucosa and eventual urethral rupture with seepage of urine into subcutaneous tissues of the ventral body wall and possibly scrotum is possible. Rupture of bladder, often in dorsal cranial part of fundus but occasionally near bladder neck, and gradual accumulation of intra-abdominal urine is another possibility (‘water belly’). subcutaneous accumulation of urine, which should be treated by incisional drainage, eventually results in skin slough as blood supply is impaired, leaving moist area of granulating tissue (30–40 cm diameter)in which the penis may be identified and from which urine drips (mild uraemia). Following complete urinary obstruction, and bladder rupture, cattle remain comparatively bright; blood urea increases after three days at a rate of about 10 mm ol/litre /day, with death from uraemia and associated metabolic problems after seven to ten days (Weaver et al., 2005).
Lesions
Aiello (1991) reported in urethral rupture the surrounding tissue will be hemorrhagic and necrotic and the subcut tissues infiltrated with urine. Opening of the urethra may reveal (1 calculi; it may be necessary to dissect out the urethra to find the occlusion. In case of rupture of the bllader the abdominal cavity will be filled with urine.

Infertility in male animals
 Urinary calculi lodgment in the urethra may occasionally be a cause of acute pain , obstruction and rupture of the urethra in male domestic animal and cause reluctance to copulate and inability to ejaculate (Robberts, 2004).   

Robberts (2004) reported that incase of urinary or urethral calculi the prognosis for the future breeding life of the male is grave. Although an operation can be performed and the calculi removed suturing of the urethra often results in a stricture. Other calculi may lodge in the same area or adhesion formation and the region of the sigmoid flexure and the ability to protrude the penis is lost.   

Diagnosis 

Early clinical signs allow a diagnosis although acute colic due to other abdominal pain or urinary tract infections must be differentiate from rumen tympany, diffuse peritonitis, tumors of the peritoneal cavity and GI tract obstruction. Ballottement allows detection of the fluid, and from the behind, the abdomen appears pear-shaped. Conformation is obtained by examination of the abdominal fluid collected by paracentesis. Subcututaneous swelling along the prepuce and ventral abdomen due to a ruptured urethra must be differentiating from traumatic injury, subcututaneous abscess, and umbilical or ventral hernias. Inbreeding animals, laceration of the prepuce, with resultant prolapse and infection of the sheath, and hematoma of the penis must also be differentiated. In these cases, elevated serum creatinine levels or an increase in BUN will help in the differential diagnosis (Aiello, 1991).

Treatment and Control

Treatment of obstructive urolithiasis is primarily surgical; surgical treatment includes urethrotomy to relieve bladder pressure and for the removal of calculi, and pelvic or prepubic cystotomy with a long catheter (Blood et al., 1989).
The surgical procedure for calculi lodgment in the area of the sigmoid flexure is the same for cattle, sheep, or goats. Proper restraint, tranquilization, and a regional anesthetic are necessary. The technique may vary exteriorization of the penis at the proximal portion of the sigmoid flexure. In early cases, the calculi may be palpated and removed by simple incision into the urethra. If the urethra is patent, it can be sutured and returned to normal position with a simple skin closer. In more complicated cases, amputation of the penis proximal to the sigmoid flexure or at the perineal area may be necessary (Aiello, 1991).
Aiello (1991) also reported Chemotherapy has met with limited success and must be done before obstruction is complete. In early cases, smooth muscle relaxants plus anti- inflammatory agents may be helpful. Struvite crystals associated with high grain rations are soluble at a PH of <6.8. Withholding feed for 24 hrs in conjunction with oral dosing of ammonium chloride can acidify the urine. Acidification of the urine should be maintained for ( 1wk following surgery due to the probable presence of multiple calculi in the bladder. A ration with 2:1 calcium to phosphorus ratio greatly reduces the incidence of urolithiasis in feeder animals. The addition of 1-4% salt in the ration has probed beneficial. Ration wit h 9% salts can be feed consumption or rate of gain is affected; alternatively, 2% ammonium chloride can be added. A well balanced diet that includes adequate amounts of vitamin A along with an ample supply of water is suggested. 

Anesthesia and surgical techniques was Low epidural anesthesia; controlled in dorsal recumbent state. Post scrotal method - A midline incision 3 inches long is made about 3 inches behind the scrotum. The areolar tissue is dissected to reveal retractor penis muscles on either side. These are separated and held retructed to expose the body of the penis. Palpate the urethra on the ventral aspect and incise it longitudinally along the exact midline. The blockage is relieved and the patency of the canal is established by a gum elastic catheter or a pliable metal probe. A thin plastic tube may be used as a catheter and left in situ for one or two days. The wound is left open to heal by second intention which ensues if the normal passage is clean (Venugopalan, 2002).
Ischeal method – A skin incision 2 inches long is made along the midline starting from about 2 inches below the ischeal arch downwards. This exposes the two retractor penis muscles. The remaining part of the operation is as already described. The incision can be started in level with the ischeal arch, but will cause unnecessary bleeding due to the cutting of the ischeo-cavernosus muscles (Venugopalan, 2002).

Cystorrhaphy- Rupture of the urinary bladder is the most sequel to obstructive urolithiasis while discrete dorsal tears may sometimes heal spontaneously, ventral tears require surgical intervention. The repair of the urinary bladder is under taken after removal of the calculus from the urethra. Repair of the urinary bladder (cystorrhapry) in bovines is under taken preferably in the standing position. Laparotomy can be done from either Para lumbar fossa is usually preferred. After local anesthesia, the abdomen is entered through a 15 to 20 cm long incision below the external angle of the ilium. The laparotomy incision should be large enough to allow entry of both hands in the abdominal cavity. The urine present in the abdomen is siphoned out, as much as possible, without damage to any organ. The urinary bladder is identified and adhesions, if present, are gently broken without damaging the ventral and lateral peritoneal folds of the bladder. The tear of the urinary bladder is located and the organ examined for the presence of any calculus, concretions o r blood clots. These, if present, should be carefully removed. The wall of the bladder at the vertex is found extremely weak and necrotic, subtotal cystotomy may be required. The repair of the tear in the bladder is done by applying continuous lock stitch sutures using absorbable suture materials. A second row of continuous suture is applied to avoid leakage. Before closing the abdominal wound it is useful to expel urine accumulated in the bladder by gentle squeezing. Besides ensuring effectiveness of the sutures, the procedure helps in removing blood clots, cast cells, shreds etc. which may otherwise obstruct the flow of urine postoperatively. The abdomen is closed in a routine manner (Tygi and singh, 1993).
Prevention

Diet containing adequate balance of calcium and phosphorus avoided the precipitation of phosphorus in the urine. The ration should have a Ca: P ratio of 1.2:1, but higher ca in put (1.5-2.0:1) had been recommended. The feeding of alfalfa hay was considered to increase urine flow and lowered the incidence of urolithiasis, the addition of salts at the level of 4% of the total ration was also considered to increase the urine flow and provision of supplements containing up to 12% salt was effective in eliminating siliceous calculi. Supplementary feeding with sodium chloride helped to prevent urolithiasis by decreasing the rate of deposition of magnesium and phosphate around the nidus of calculus. The feeding of ammonium chloride had also been found to be satisfactory in the prevention of urolithiasis due to phosphate calculi. The addition of chlortetracycline to the ration (20mg/kg) significantly reduced death from obstructive urolithiasis. It had also been reported that deferment of castration, by permitting greater urethral dilatation, might reduce the incidence of obstructive urolithiasis (Blood et al., 1989).
Reported that compressive neurological lesions should be surgically address, physical obstruction should be removed or reposition with surgical or non surgical means and metabolic derangement should be corrected by appropriate fluid therapy. Cholinergic agents have used to promote bladder emptying in atonic bladders; bethanechol chloride is most commonly utilized. Other smooth muscle prokinetic agents, such as metochlorpramide or cisapride may be effective in increasing bladder contractility but their efficacy is not documented (Ettinger, 2001). 

 .

Ettinger (2001) also reported that alpha adrenergic antagonists may be administered to reduce smooth muscle sphincter resistance in the urethra , where as central or direct muscle relaxant are  used to reduced striated muscle tone of the striated urethral sphincter.

Contrast urethrography 

Water soluble organic iodide contrast media should be used. Oil based contrast media, barium suspensions, and air should not be used because risk of urethrocavernous reflux and contrast media embolization positive contrast media should be diluted with sterile saline or sterile water to approximately 15%of the original concentration (Thrall, 1998).  

Historical information should include details regarding age, reproductive status priorneurologic disease, trauma or surgery, water intake and voiding pattern. Previous urinary tract infection episodes of urolithiasis, other systemic illness, and medications administered should be recorded (Ettinger, 2001).
Ettinger (2001) also reported that the external genitalia should be examined for evidence of injury, abnormal conformation, masses or urine scale. The hallmark of urine retention disorder is a large urinary bladder a digital rectal examination should be performed to asses anal tone, the pelvic canal, lumbosacral sensitivity the prostrate gland, and the pelvic urethra. A digital vaginal examination also allows palpation of the vaginal tract and urethral orifice for urolith of obstructive masses.

Moreover, ultrasonography or contrast urethragraphy may be required to rule out anatomy obstruction. Survey radiography may be sufficient for identification of radio opaque uroliths, lumbosacral disease, pelvic trauma and pelvic caudal abdominal masses. Ultrasonography is a valuable tool for assessment of the kidney, ureter, bladder neck, and prostate gland: calculi, cysts , or abscess , soft tissue masses , and blood clots are readily observed. Contrast cystourethrography may be helpful in out lining the bladder neck and urethra (Ettinger, 2001).

Chapter: III

MATERIALS AND METHODS

Place of the study

Upazila veterinary Hospital, Jamalpur sadar, Jamalpur.

Duration of the study
Total study period was 2 months, from 7th December, 2008 to 16th February, 2009.

Study design

Prospective study.

Study sample

10 bull calves of different age.

Case definition

A case of urolithiasis was considered in the present study when the animal was registered with the followings.

Presenting clinical findings

· Straining but fail to urinate.

· Sometimes passage of only few drops of urine.

· Abdominal distention 

· Abdominal pain.

· Arching back.

· Switching of the tail.

· Movement restriction.

Operative procedure

Indication: Urethral obstruction.

Site: There are two available sites for this operation.

· Post scrotal site.

· Ischeal site

Post scrotal site was selected for removal of obstruction at the sigmoid flexure about 3 cinches behind the scrotum along the median line.

Cleaning and savings
At first use soap and water to make foam for proper savings. Then saving done at the surroundings of post scrotal site. Then washing by spirit.

Anaesthesia and control

Low epidural anaenesthesia; controlled in dorsal recumbent state.

Anaesthetic procedure

Low epidural anaesthesia was performed at the sacrococcygeal junction by 3ml jasocaine (lignocaine Hcl) then wait 5 minutes for proper anaesthetized the area.
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Operative techniques

A midline incision 3 inches long is made about 3 inches behind the scrotum. The areolar tissue is dissected to reveal retractor penis muscles on either side. These are separated and held retracted to expose the body of the penis. Then crushing some small veins and soaking by cotton swabs. After soaking palpate the urethra on the ventral aspect. After detection of the urethra I found the calculi easily and it was a hard stone like. A longitudinal incision is made over the urethral stone. Then butterfly tube inserted into the lumen of the urethra and remove the stone properly. After that long saline tube inserted into the lumen through the site of opening to urinary bladder then the urine was coming forcefully and frequently. Then I collect the urine inn a jar about 1.5-2 litres urine. Then again flash the urethra from site of incision to the urethral orifice. PPM 0.1% was used to flash again in same route and direction. The incision site was closed by the simple continuous suture using 1-0 catgut. Antibiotic was used in surrounding tissues. Muscles were sutured by simple continuous method u sing 1-0 catgut. Then skin was closed by simple interrupted suture using silk. 

Post operative care

Antibiotic Penicillin was used @ 20000 IU/kg body weight, i/m, for 5days and Antihistaminic Chlorpheniramine maleate was used, i/m, for 5days. NSAID was used to relieve the pain.

Another procedure

Cleaning and savings

At first use soap and water to make foam for proper savings. Then saving done at the surroundings of post scrotal site. Then washing by spirit.

Anaesthesia and control

Low epidural anaenesthesia; controlled in dorsal recumbent state.

Anaesthetic procedure
Low epidural anaesthesia was performed at the sacrococcygeal junction by 3ml  jasocaine (lignocaine HCl) then wait 5 minutes for proper anaesthetized the area.

Operative techniques

A midline incision 3 inches long is made about 3 inches behind the scrotum. The areolar tissue is dissected to reveal retractor penis muscles on either side. These are separated and held retructed to expose the body of the penis. Then crushing some small veins and soaking by cotton swabs.After soaking palpate the urethra on the ventral aspect. After detection of the urethra I found the calculi easily and it was a hard stone like. A longitudinal incision is made over the urethral stone. Then butterfly tube inserted into the lumen of the urethra and removes the stone properly.



After that long saline tube inserted into the lumen through the site of opening to urinary bladder then the urine was coming forcefully and frequently. During flashing, site of incision to the urethral opening there was found obstruction by the calculi in sigmoid flexure because saline water was not passing thorough the lumen of the urethral process. So, the portion of the urethra from site of incision to urethral opening was totally removed. Then butterfly tube was placed into the urethra for urination. One site of the butterfly tube placed in urethral opening and another site of the butterfly tube placed just behind the scrotum directly for urination. The muscle was sutured by simple continuous suture using 1-0 catgut. Antibiotic was used in surrounding tissues. Muscles were sutured by simple continuous method u sing 1-0 catgut. Then skin was closed by simple interrupted suture using silk. 

Post operative care

Antibiotic Penicillin was used @ 20000 IU/kg body weight, i/m, for 5days and Antihistaminic Chlorpheniramine maleate was used, i/m, for 5days. NSAID was used to relieve the pain.

Palpation and Flashing method

 After low epidural anaesthesia the stone was detected in sigmoid flexure by palpation. At first it was tried to break down by gentle pressure then was flash forcefully by using catheter and saline water 4-5 times and palpated simultaneously as a result the stone was removed. Mild antiseptics flashed the urethra. The animal then returned to normal urination.  

Cystorrhaphy

At first post scrotal site opened. Then palpate and detect the stone in the posterior site of sigmoid flexure. The stone removed and catheter introduce into the site of incision to the urinary bladder. Then few ml of urine removed. So, the assumption was urinary bladder may be ruptured that is similar to the sign of water belly syndrome. The paravertibral anaesthesia done and incise the left paralumbar fossa. Then 3 abdominal muscles and peritoneum incise. The ruptured urinary bladder was sutured by lambart suture using absorbable 2-0 catgut. Then 2nd row sutured avoiding leakage. The abdominal urine was removed and washes the whole abdomen by saline water. The muscles were sutured by continuous lock stitch using 2-0 catgut. The skin closed by simple interrupted suture using silk. 

Post operative care

Antibiotic Penicillin was used @ 20000 IU/kg body weight, i/m, for 5days and Antihistaminic Chlorpheniramine maleate was used, i/m, for 5days. NSAID was used to relieve the pain.

Chapter: IV

RESULT AND DISCUSSION

There were 10 cases of urolithiasis handled in 4 different methods. Those are post scrotal urethrotomy method, removal of urethral method, palpation and flashing method and cystorrhaphy method. 

Table-1: Different methods of urolithiasis treatment

	Method
	Post scrotal urethrotomy
	Removal of urethra and setting of catheter
	Palpation and flashing 
	Cystorrhaphy

	Total no. of  animal / cases
	4
	1
	3
	2

	Cases of successful
	2
	0
	1
	1

	Cases of unsuccessful
	2
	1
	2
	1

	% of successful
	50%
	0%
	33%
	50%


The statistical analysis (2 =0.97 i.e.; operational methods and output are interdependent which is tested by (20.05 with 3 degree of freedom.

The above table shows that success of urolithiasis operation in post scrotal urethrotomy method is 50% and number of cases is 4 (Table: 1 and graph: 1 and 2) , in removal of urethra and setting of catheter method is 0% and number of cases is 1 (Table: 1 and graph: 1 and 2), in palpation and flashing method is 33% and number of cases is 3 (Table: 1 and graph: 1 and 2), in cystorrhaphy method is 50% and number of cases is 2 (Table: 1 and graph: 1 and 2).

Graph 1: Bar diagram showing the percetage of successful urolithiasis treatment


Graph 2: Pie chart showing the comparative percentages of successful urolithiasis treatment

Higher success rates were achieved in post scrotal urethrotomy and cystorrhaphy method. In post scrotal urethrotomy method, 50% success rate was achieved among four urolithiasis cases. But 88.88% success in treating urolithiasis by post scrotal urethrotomy was reported by Sharma et al. (2008). In cystorrhaphy method, two cases were treated, of which, 1 case (50%) recovered successfully, Gasthuys et al. (1993) reported 35.3% success in recovery of cystorrhaphy. No success was achieved in the removal of urethra and setting of catheter method. In this case, the treated animal died after two days of treatment. The unconventional palpation and flashing method was found somewhat successful. The success rate was 33% that was less than post scrotal urethrotomy and cystorrhaphy method.
Chapter: V
CONCLUSION

Urolithiasis is a very common disease especially in male castrated ruminants. There is no satisfactory chemical treatment. So, surgical intervention is the main treatment of urolithiasis. Recovery of surgical treatments of urolithiasis is not 100%, but more successful over other treatments. Among the different surgical method the post scrotal urethrotomy and cystorrhaphy method was more successful and the success rate of two methods was 50%. The success rate of another two methods, removal of urethra and setting of catheter was 0% and palpation and flashing method was 33%.

Chapter: VI
LIMITATION

Sample number was very small which may misinterpret the success of particular operative method. The post operative care was not satisfactory because the owner was not so conscious about the patient. In field condition there was lack of sterile operative instruments and operation theater that interfered the success of operation. 
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Fig: Post scrotal site after shaving 





Fig: Crushing the veins





Fig: Palpation of the calculi





Fig: Urethral incision





Fig: Introduction of the butterfly tube through urethra and urine expulsion





Fig: Introduction of the butterfly tube through urethra and urine expulsion





Fig: Flashing the penile urethra by saline water





Fig: Suturing by catgut





Fig: Removal of the urethral part
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