Dehorning with Embryotomy Wire under Local Anaesthesia   



Alleviates Pain in Mature Cattle
Abstract
Dehorning in cattle is a necessary practice that should be conducted with suitable local analgesia. Dehorning stimulates both an acute pain response and a delayed inflammatory reaction. These effects have been measured by monitoring physiological, behavioural and pain sensitivity responses. The best method to fully address pain management for dehorning should include both a local cornual nerve block and systemic analgesia, particularly when older cattle are dehorned. This report demonstrates an elective dehorning method by embryotomy wire in the 3.5 year-old cattle with broken horn. The aim of the study is to evaluate the stress response by amputation performed administering 2% lidocaine, pre and postoperative ketoprofen and systemic antibiotic to the mature cattle. In this paper, author also describes the physiological parameters before and after this surgical dehorning. The patient’s recovering quickly and without further complications indicates the accuracy and efficiency of this dehorning strategy.
Key words: Cattle, Dehorning, Embryotomy wire, Local anaesthesia.
​​​​​​​​​​​​​​​
Introduction
Dehorning is relatively routine practices in cattle to facilitate dairy farm management. It is basically the removal of horns as opposed to disbudding, which is essentially the removal of horn buds in calves of up to two months of age. Dehorning is used as a generic term that includes disbudding and dehorning. The polled animals are easier to handle and dehorning decreases the risk of injury to both people and other animals in farms. Polled animals also require less space in shed and at the feeder than horned animals (Stookey and Goonewardene, 1996). Dehorning cattle also reduces risk of injury to udders, flanks and eyes of other cattle (Faulkner and Weary, 2000), exhibit fewer aggressive behaviors associated with individual dominance and incur fewer financial penalties on sale (Sylvester et al., 2004; Milligan et al., 2004). Horns damage hides and cause bruising, especially during transport and lairage (Marshall, 1977; Vowles, 1976). Bruise trim from carcasses of horned cattle is about twice that from hornless cattle (Meischke et al., 1974; Grandin, 1980). So, the necessity of dehorning admits no controversy. This contributes to the welfare of the cattle and high standards of beef quality and food safety. Moreover, dehorning increases the aesthetic value of the cattle (Venugopalan, 2000). It is possible to attain a lasting result and genetic control by breeding polled cattle exclusively, but this is not a short term practical solution. The most common dehorning procedures include use of embryotomy wire, dehorning knives, saws, spoons, cups and tubes while disbudding involves hot iron, caustic paste and surgical removal with tube, scoop or curved knife (Sylvester et al., 1998). 
Dehorning is a tactical approach for irreparable injuries to the horn like fracture, cancer, breakage (Kumar, 1996). The subject of this study was an aged cattle suffering from accidental horn breakage. As dehorning is a stressful and painful operation, local anaesthetic is a prerequisite. This, along with NSAID (Non-Steroidal Anti-inflammatory Drug) is used primarily for pain management that facilitates an easier and safer procedure for both the handler and the animal. The risks of dehorning of older cattle may include sinusitis, bleeding, prolonged wound healing and infection. Therefore it is necessary to ensure that it is done surgically in a clean and safe environment, using suitable equipments and drugs to minimize pain, alleviate stress and promote animal welfare.

This case report will demonstrate the dehorning technique with embryotomy wire under local anaesthesia with NSAID during amputation and their benefits on stress and pain control in cattle.
Case Report

A 3.5 year-old-dairy-cow weighed about 150 kg was brought into the  Madras Veterinary Hospital, India with an accidentally fractured right horn. The rectal temperature was 101.5°F, heart rate was 67 beats/minute, respiratory rate was 21 cycles/minute (Table 1), it felt pain on palpation, which was partially broken and hung from its normal position during the clinical examination. The hemoglobin (Hb) level in blood was 113.4 g/L which was normal (Table 1). The surgical dehorning required accuracy therefore restraining animal movement was very important. The surgery was performed while the animal upright and restrained with rope in a squeeze chute. All equipments were thoroughly cleaned and disinfected in preparation for dehorning. Before 15-20 minutes of cornual nerve blocking, Non-Steroidal Anti-inflammatory Drug as ketoprofen was injected intramuscularly at a dose rate 3 mg/kg body weight. Cornual nerve supplies the horn which is a branch of lacrimal nerve which passes slightly lateral and ventral to the border of the frontal bone. Lacrimal nerve is also a branch of the ophthalmic branch of the Trigeminal nerve (Gondinho and Getty, 1975; Hoffsis, 1995). The needle was inserted midway between the base of the horn and the lateral canthus of the eye. The site was located by palpating the frontal crest where the cornual nerve passes just below the crest subcutaneously. The needle (18-gauge 1½ inch) was inserted so that its tip went 0.7 to 1 cm. deep, immediately behind the temporal ridge, and about 10 cc 2% lidocaine was deposited around the nerve. After 15 minutes, a skin-prick test was conducted to test the efficacy of anaesthesia. Loss of sensation developed within 10 to 15 minutes and lasted for roughly one hour.
After anaesthesia, the hair was removed from the poll and the base of the ear, and these areas were disinfected with an alcohol swab. A rubber band made of motor tyre tubes was used as a tourniquet and placed around the horn stump and poll to arrest haemorrhage. An assistant stretched the neck of the cattle downwards in the usual manner by holding the nostril and the other horn, and held in firmly in that position. The dehorning procedure was performed in a closed area using the embryotomy wire. The base of the horn was prepared for the operation. The embryotomy wire was placed about 1 cm from the base of the horn and the amputation was performed from the lateral limit of the poll in a lateral direction toward the base of the horn. The entire horn was amputated with the help of embryotomy wire. Haemorrhage was also checked by the use of Tr. feri perchloride. After applying antibiotic (Procaine penicillin and streptomycin) to the wound, bandage was applied in figures of eight round the base of both horns. Fly repellent (Oil of turpentine) was applied around the bandage. The rubber band was left in position for 24 hours after the dehorning operation.

TABLE 1: Rectal temperature, heart and respiratory rates and haemoglobin rate of patient measured during the dehorning procedure.
	Parameters
	Before dehorning
	  After dehorning

	Rectal temperature (°F)
	          101.5
	          102.1

	Heart rate (beats / min.)
	           67
	            79

	Respiratory rate (cycles / min.)
	           21
	            25

	Haemoglobin (g/L)
	          113.4
	          113.7


TABLE 2: Behavioural changes as indicators of pain caused by dehorning in cattle.
	Behavioural Changes
	Production Indicators

	Increased
	Increased

	1. Standing up & lying down
	1. Plasma cortisol

	2. Tail shaking
	2. Salivary cortisol

	3. Head Shaking
	3. Heart rate

	4. Ear flicking, Kicking & Scratching
	4. Respiratory rate

	Decreased
	Decreased

	1. Feeding & ruminating
	1. Weight gain


In the study, surgical dehorning was successfully accomplished, and post operative complications did not arise. The effectiveness of this approach was established by the patient’s prompt and complete recovery. Problems with infection were not encountered. Ketoprofen effectively reduced head shaking, ear flicking and tail shaking about two hours after the operation (Table 2). Lidocaine had no negative effect. Wound treatment with Tr. feri perchloride was useful. After bandaging, the use of fly repellent reduced risk of infection. A course of antibiotic (Procaine penicillin and streptomycin) worked effectively. Then the animal was released into a dry, quiet, and shaded environment. After dehorning, temperature, heart rate and respiratory rate were 102.1°F and 79 beats/minute and 25 cycles/minute respectively. Blood was collected after dehorning and haemoglobin level was 113.7 g/L (Table 1).  
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     squeeze chute.                                  after dehorning. 

The cow was observed closely for bleeding about 30 – 60 minutes after dehorning. Systemic antibiotic Procaine penicillin and streptomycin were used intramuscularly for 5 days at a dose rate of 20,000 IU/kg body weight and 10 mg/kg body weight respectively. Ketoprofen was continued intramuscularly at a dose rate 3 mg/kg body weight for 3 days after operation. Animal was checked twice daily for 48 hours to detect signs of sinusitis, bacterial contamination on skin or fly strike. A fly repellent and a wound dressing were done. The wound was treated with antiseptic (povidon iodine) until complete healing occurred. The bandage was removed after few days to allow any accumulated secretion to discharge. The animal was kept in a hygienic place and was not allowed to venture outside.
Discussion
Dehorning of cattle is a routine husbandry practice which improves the safety of stock handlers and reduces injury, bruising of carcasses and damage to hides. Although dehorning is justified for handling reasons and even on grounds of animal welfare, they are nevertheless undeniably painful practices. Dehorning is removal of the horns after they have formed from the horn bud and disbudding involves destroying the horn producing cells (corium) of the horn bud (Vickers et al., 2005). The most suitable age for disbudding in calves 5 to 15 days, when the horn itself is not yet developed (Tyagi and Singh, 1993) and dehorning is usually carried out on older cattle more than 8 weeks. In the case of horn removal, disbudding is generally preferred over dehorning. If calves are dehorned early in life, there are fewer complications and lesser pain. It is best to dehorn the calves at the early stage, because this obliterates the increased trouble of dehorning cattle when they are older, along with the higher risk to both the patients and the handlers. Different techniques of dehorning and disbudding range from genetic to surgical. The common dehorning and disbudding methods are chemical method; hot iron method; tube or spoon dehorner; Scoop, gauze or barnes type dehorners; Saw, wires and keystone dehorners and each method has its advantages and disadvantages. All methods of dehorning and disbudding are painful and stressful (Sylvester et al., 1998). In Sweden, disbudding without local anaesthesia and sedation was banned in the 1992 Animal Rights Act (Bengtsson et al., 1996), but calves may be dehorned in Denmark without local anaesthesia until they are 4 weeks of age (Grondahl-Nielsen et al., 1999). In Australia, it is recommended that dehorning without local anaesthesia be limited to animals under 6 months of age (Stafford and Mellor, 2005). 

In chemical method, caustic materials such as sodium hydroxide, calcium hydroxide applied to the horn bud can damage surrounding skin and the eyes if runoff occurs; as long as the active chemical is in contact with tissue, damage continues (Vickers et al., 2005). Caustic chemicals will prevent the growth of horns when properly applied to the horn buds of new-born (less than one to three weeks of age) calves and it is a bloodless technique. Hot-iron disbudding is commonly performed and is reliable, but is considered to be quite painful (Bengtsson et al., 1996). Electrical and butane hot-iron disbudding devices are also available. Excessive heat applied during hot-iron disbudding can damage underlying bone (Kihurani et al., 1989). In the United Kingdom, disbudding with a hot iron is preferred to dehorning and it is advised that this should be performed before cattle reach the age of 2 months (Faulkner and Weary, 2000). It is also a bloodless method. Dehorning spoons or tubes provide a quick and efficient technique for removing horn buds in calves less than eight weeks of age. This method works well on very small horn less than 1½ inches long but is not bloodless. Scoop, gauze or barnes type dehorners are used for calves ranging in age from 2-4 months with horns up to 4 inches long. Operators’ claim better dehorning with a rectangular scoop which, when used properly, doesn’t go too deep, but this dehorner may accidentally open the frontal sinus when used at the top end, and this procedure is not bloodless either. Saw, wires and keystone dehorners are generally reserved for use on older cattle with large horns. In this case, dehorning technique with embryotomy wire was followed because the patient was older with long horns, the right horn was broken accidentally and to avoid crushing or cracking the bones of the skull. Because  adult cattle with broken horn was vulnerable to increased risks of sinusitis, bleeding, prolonged wound healing and rise of infection like tetanus (Karatzias, 1981; Ward and Rebhun, 1992), bovine leukosis virus (BLV) after dehorning. Dehorning with embryotomy wire in older cattle was easier, effective and safe for both operator and patient.
It was important to minimize the pain and distress in older cattle during dehorning combining both local anaesthesia (2% lidocaine) and systemic analgesia using NSAID (ketoprofen) that was performed in this case to minimize pain. The author preferred this method because local anaesthesia lasted only for a short period. At the end of the procedure, there was a significant increase in cortisol production. Use of NSAID was recommended to prolong analgesia and to reduce inflammatory pain. According to McMeekeen (1999) NSAID is not effective against immediate incisional pain, but is effective against acute and chronic pain associated with inflammation. It was also simple, easy to execute, safe for people and animals, cost effective and acceptable to the personnel involved.
Ketoprofen was injected intramuscularly at a dose rate 3 mg/kg body weight 20 minutes before the cornual nerve block and reduced the head shaking, ear flicking and tail shaking, and also improved rumination. Faulkner and Weary (2000) showed that there were reductions in ear flicks, head shakes and head rubs for calves receiving ketoprofen (3mg/kg BW) and local anesthetic, compared with just a local nerve block. NSAIDs produce analgesia through their anti-inflammatory action by preventing prostaglandin production and preventing the associated nociceptor stimulation within injured tissues (Higgins and Lees, 1984; Raja et al., 1988 and Dahl and Kehlet, 1991). The effect of ketoprofen in preventing the establishment of the cortisol response associated with inflammation-related pain may be due to either its peripheral or central effects or both. When phenylbutazone is given rather than ketoprofen, it is ineffective in preventing the inflammation-related cortisol response, suggesting that the effect of ketoprofen may be more central than peripheral in action (Sutherland et al., 2002). It is advised to continue ketoprofen for 3 days after operation for post-operative pain relief.
Corticosteroids are steroid hormones produced by the adrenal cortex and cortisol is the main corticosteroid and has been generally considered as a good stress indicator (Stafford and Mellor, 2005). Increased plasma cortisol concentrations have been observed in association with illness, trauma, fear and pain. Dehor​ning and disbudding are stressful and painful procedures and thus cause an increase plasma cortisol concentration. Dehorning causes an immediate increase in plasma cortisol concentrations, which peak after about 30 mi​nutes and return to pre-treatment levels 5 to 9 hours later (Sylvester et al., 1998). Increase plasma cortisol is also responsible for behavioural change in dehorning and disbudding procedure. Assessment of animal behavioral changes in response to pain is very subjective and can be influenced by differences in individual perception and interpretation. Behaviour is generally used to recognize and assess pain and distress in animals (Sandford et al., 1986) and the behaviour of calves during and following dehorning and disbudding has been monitored (Grondahl-Nielsen et al., 1999; Graf and Senn, 1999; McMeekan et al., 1999; Stafford et al., 2000; Sylvester et al., 2004). Pain has been assessed using behavioural changes and production indicators (Table 2) in dehorning procedure. Physiological indicators can be particularly useful in cattle that are considered stoic and are unlikely to show pronounced behavioural responses until injuries are severe.
The prior administration of both ketoprofen and lidocaine reduces the cortisol response in dehorning (McMeekan et al., 1998), Moreover, the effectiveness of giving ketoprofen plus lidocaine before dehorning in reducing the acute cortisol response may depend on the duration of nerve blockade, as the longer the blockade is the less effective ketoprofen appears to be in reducing the delayed cortisol response once the blockade wears off. Ketoprofen plus lidocaine (2-hour action) virtually eliminates the cortisol response to dehorning whereas with ketoprofen plus bupivacaine (4-hour action) there is a non-significant delayed cortisol response once the effect of bupivacaine wears off (McMeekan et al., 1998). It is not clear why the ketoprofen plus 2-hour nerve blockade is successful and the longer periods of blockade are less so, but the mechanism may in some way involve combined effects of the peripheral anti-inflammatory actions and central analgesic actions of ketoprofen (Sutherland et al., 2002). 
Blood supply to the horn is through the cornual artery which is the terminal branch of the artery temporalis superficialis. It poses lateral to the base of the horn, giving numerous branches which go to the corium of the horn and certain ear muscle (Kumar, 1996). Hemorrhage is a concern in older calves and adult animals. The major source of bleeding is usually a large artery in the lower part of the cut on the side nearest the ear. If not controlled, it can result in severe weight loss or death. Thus, bleeding from the horn area should be stopped by applying Tr. feri perchloride in surgical site which has haemostatic effect. Application of antibiotic solution (Procaine penicillin and streptomycin) to the wound was done. Then bandage was applied in figures of eight round the base of both horns. Blood attracts flies and causes serious secondary bacterial infection in operation site. So, use of fly repellent to control flies and systemic antibiotic were necessary to prevent secondary bacterial infection. 

The physiological parameters of rectal temperature, heart and respiratory rates are known to be the most relevant on-the-spot diagnostic parameters of the state of the patient’s health. The rectal temperature (RT), heart rate (HR) and respiratory rate (RR) were recorded before and after this dehorning procedure by traditional methods. These parameters are of importance in evaluating the adaptability of domestic animals to various environmental stress factors (Minka, 2009). Blood samples were taken from the animal, an hour before local anaesthesia application and just after the dehorning procedure by puncturing the jugular vein with sterile heparinised tubes, for determining haemoglobin levels (Hb).
In the present study, before dehorning rectal temperature, heart rate and respiratory rate were 101.5°F, 67 beats /minute and 21 cycles /minute and after dehorning 102.1°F, 79 beats /minute and 25 cycles /minute respectively (Table 1). These physiological parameters showed a significant increase after the dehorning procedure. Catecholamines and glucocorticoids increase the glycogenolysis and the gluconeogenesis and secondary the glycaemia (Fidan et al., 2009; Kaneko, 1997). In this study, an increase was observed in physiological parameters after the dehorning procedure because of the increase in cortisol secretion. These results confirmed previous studies conducted in stressed animals (gazelle, sheep and deer) (Bush et al., 1981; Franzmann and Thorne, 1970; Marco and Lavin, 1999). In normal conditions, only 10% of blood cortisol is in the free form, which is the active form. At body temperature, 90% of plasma cortisol is bound to proteins whose 70% to the corticosteroid binding globulin (CBG) and albumin (Oberoi et al., 2007). However, Rijnberk and Mol (1997) reported that during the stress response, the free cortisol concentrations can rise up to 20-30%. Several studies have demonstrated that plasma cortisol concentrations increase in cattle husbandry practices (Robertson et al., 1994; Crookshank et al., 1979) including cautery disbudding (Laden et al., 1985; Petrie et al., 1996) and scoop amputation dehorning (McMeekan et al., 1997). In the present study, haemoglobin was 113.4 g/L and 113.7 g/L before and after dehorning respectively (Table 1). Handling stress has been observed to alter in haemoglobin of blood. The first stage of the stress response is the activation of the sympathetic nervous system, stimulating the adrenal medulla and releasing catecholamines. Increases in haemoglobin concentration are often associated with the spleen contraction caused by the action of catecholamines on α-adrenergic receptors located in the capsule (Avci et al., 2008). In this study, though the hemoglobin level was not significantly modified during the dehorning procedure.
There were some lackings in the present study due to unavailability of ECG, checking of plasma cortisol level at different phases and X-ray facilities, but this did not create any problem in the present case. The author suggested that dehorning by itself was a stressful condition, so it was performed under NSAID and local anaesthesia. Notwithstanding, it was possible to observe that the proposed technique was not complex and proved to be safe and minimally invasive, which was confirmed by the patient’s quick recovery and by the results obtained in the postoperative period.
Conclusion
Dehorning is simple, cost-effective management practices which add value to cattle. Although dehorning is considered for handling reason and animal welfare, this is undoubtedly painful procedure. Pain has been recognized using behavioural and physical indicators. Deviation from normal behaviour is one of the most important indicators of pain. A more complete identification of the physiological changes during dehorning could be beneficial for further researches in terms of correct management practices within cattle industry. Dehorning with embryotomy wire method using 2% lidocaine and ketoprofen is appropriate for aged cattle to minimize pain and reduce risks. The development of long lasting and cheap systemic analgesics for use in cattle will improve dehorning techniques significantly in the near future.
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