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			Abstract | In this veterinary clinical case report highlights a clinical case of pathological femoral fracture in a doe secondary due to osteomalacia. An adult female Katjang goat aged 2 years old was presented to University Veterinary Hospital UPM with the complaint of recumbent and musculoskeletal problem. The doe weight was 18.3 kg with a body condition score of 2 out of 5. The history of the case indicates that the doe was found to fell through the floorboards and the left hindlimb was stucked and later the doe was on sternal recumbency and the most obvious sign was the swollen of the left hindlimb. Physical examination upon palpation revealed that crepitus and bone discontinuity can be felt at the left mid femur with warm and pain upon palpation. Diagnostic workouts of radiography and blood biochemistry were performed in this case. The result of blood biochemistry showed that the doe had hypocalcemia and hypophosphatemia which may indicate the doe suffering from a nutritional deficiency of vitamin D. The radiographic findings revealed bone discontinuity at the left mid femur and overriding of the proximal and distal femoral bone fractures with radiological diagnosis of oblique fracture of the left mid femur. Thinning of bone cortex and the presence of increased radiolucency was observed in bone medulla with radiological diagnosis of osteomalacia. Therefore, this clinical case was diagnosed as the doe suffered from pathological femoral fracture secondary to osteomalacia. The farmer was advised to cull the doe due to the welfare, poor prognosis of the case due to the severity and location of the fracture. 
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			Introduction

			 

			Fracture is a break in the continuity of bone that may be caused by trauma, twisting due to muscle spasm, indirect loss of leverage or by a disease that result in decalcification of the bone (Blood et al., 2007). Pathological fracture occurs due to underlying bone or systemic disease such as nutritional deficiency, neoplasia or osteomyelitis that causes bones to be abnormal and thus more susceptible to fracture. On the other hand, a traumatic fracture is caused by some type of accident, fall or any kind of force (Trostle and Markel, 1996). Fracture of long bones is one of the major common orthopaedic condition encountered in small ruminants. In sheep and goats, most fractures occur in the femur, followed by the radius and ulna, the metatarsus, and the metacarpus (Kofler et al., 2017). According to Kushwaha et al. (2011), the location of fracture in long bones are proximal (28.6%), midshaft (42.8%) and distal (28.6%). There are more oblique or spiral fractures compared to any other type of fractures in the long bones. These fractures occur mostly in the hindlimb region which supports most of the body weight (Singh et al., 2017). 

			 

			Femur bone is a very hard bone to break due to its’ structure of the cortical bone layer where the outer shell is covered by a tough fibrous sheath while under it is a hard and defence layer of compact bone which gives strength to the bone (Fubini and Ducharme, 2017). Femur fractures generally are identified with some form of trauma suggestive of predominant action of bending or compressive force on the bones. In young ruminants, femur fractures are associated with forced extraction during calving or being trampled by the dam; in older ruminants, fractures of the femur occur secondary to trauma in handling, transportation, or pathologic bone diseases (Trostle and Markel, 1996). The onset of lameness is rapid and the pain is usually severe with non-weight bearing lameness. Fractures of major long bones in adult ruminants usually are not treated due to the prolonged recovery and possible complications that may affect the prognosis of the condition (Kahn and Line, 2005). 

			 

			In general, a goat requires around 0.3-0.8% of calcium in their diet (Hart, 2008). Calcium requirements are generally met in feeding small ruminants, however, supplementing adequate levels of calcium in lactating goats is necessary to prevent parturient paresis and other metabolic diseases related to bones. Johnson et al. (2000), stated that a higher incidence of fractures was observed in female animals. This condition is caused by a metabolic disorder that leads to a shortage of calcium in the blood due to calcium being used for milk production. As a result, bones will become soft and weak, resulting in fractures. Osteomalacia is a condition associated with bone pain, increased bone fragility and fractures (Walker et al., 2014). The softening of bones occurs as a consequence of impaired bone mineralisation, commonly due to vitamin D deficiency causing calcium resorption from the bone. Vitamin D is a fat-soluble vitamin available as a dietary supplement. Most animals especially ruminants require sunlight exposure to the skin to trigger vitamin D synthesis. Vitamin D promotes calcium absorption in the intestine and maintains adequate calcium and phosphate concentrations in the blood and bone (Hymoller and Jensen, 2010). The present veterinary clinical case report highlights a clinical case of pathological femoral fracture in a doe secondary due to osteomalacia.

			 

			Veterinary Case Report: Case Profiles, Clinical Examinations and Diagnosis.

			An adult female Katjang goat aged 2 years old was presented to University Veterinary Hospital Universiti Putra Malaysia (UPM) with the complaint of recumbent and musculoskeletal problem. The doe weight was 18.3 kg with a body condition score of 2 out of 5and was managed intensively in a raised house system with slatted flooring. The vaccination and deworming status of the affected doe were up-to-date. The doe was fed with Mallotus paniculatus or known as “balikangin” leaves on a daily basis. 

			 

			The history of the case indicates that the doe was found to fell through the floorboards and the left hindlimb was stucked and later the doe was on sternal recumbency and the most obvious sign was the swollen of the left hindlimb. Physical examination upon palpation revealed that crepitus and bone discontinuity can be felt at the left mid femur with warm and pain upon palpation. Diagnostic workouts of radiography and blood biochemistry were performed in this case. The result of blood biochemistry showed that the doe had hypocalcemia and hypophosphatemia which may indicate the doe suffering from a nutritional deficiency of vitamin D. 
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			Figure 1: Discontinuity of the left femur bone at the mid-femoral region on left-lateral view. 

			 

			The left hindlimb was radiographed on both left-lateral view and ventral-dorsal view. The radiographic findings revealed bone discontinuity at the left mid femur and overriding of the proximal and distal femoral bone fractures with radiological diagnosis of oblique fracture of the left mid femur. The discontinued diaphysis exhibited at a different degree of radiolucency of the compact bone and endosteum suggesting an oblique fracture (Figure 1). Overriding of the proximal and distal femoral bone fracture was observed on the ventral-dorsal view. A sharp point of the proximal fracture protruded laterally was also observed (Figure 2). Thinning of bone cortex and the presence of increased radiolucency was observed in bone medulla with radiological diagnosis of osteomalacia. Therefore, the radiological diagnosis revealed that the doe was suffering from left hindlimb oblique fracture at the mid-femoral region due to osteomalacia. 

			 

			Therefore, this veterinary clinical case was diagnosed as pathological femoral fracture secondary to osteomalacia. The farmer was advised to cull the doe due to the welfare, poor prognosis of the case due to the severity and location of the fracture. 
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			Figure 2: Overriding of the proximal and distal femoral bone fractures on the ventral-dorsal view. Thinning of bone cortex and the presence of increased radiolucency was observed in the bone medulla.

			 

			Discussion

			 

			Fractures of long bones are common in small ruminants and require either conservative management or surgical interference. The aim of fracture treatment is anatomic reduction and immobilization of fracture bones which is accomplished by either internal or external fixation (Sama et al., 2018). Treatment choices may vary between stall rest, external coaptation, external fixation and open reduction with internal fixation, depending on the type of fracture and the bone involved. (Mulon, 2013). Fractures of the axial skeleton are often treated by stall rest alone because external or internal fixation is not required (Bendrey, 2014). In cases of distal fractures, the conservative treatment with immobilization is the method of choice. Immobilization with plaster associated with Thomas splint, or just with wooden splints in young animals, was effective in reducing fractures. In cases of proximal fractures which was demonstrated in this clinical case report, the affected animals need to be treated surgically using either external or internal fixation (Camara et al., 2014) as casts cannot adequately immobilize fractures proximal to the distal radial physis or the distal tibial physis. In ruminants when there is reduced and restricted in movements, the affected animal more prone to bloat condition.

			 

			The main limitations in treating bone discontinuity in sheep and goats are the cost involved in surgical procedures, anaesthetics, implants, and post-operative care. Nevertheless, the choice between treatment and euthanasia also depends on the economic or genetic value of the animal and the prognosis associated with the particular fracture (Mulon, 2013). The treatment for severe fractures is not economical to be carried out on a production animal as it includes long term physiotherapy, splints, or surgeries such as external stabilization using dental acrylics or joint reduction surgery (Abdullah et al., 2015). According to Anderson and Jean (2008), the following questions must be answered in all fracture cases: (1) Is treatment required? (2) Can the fracture be acceptably reduced closed or is internal reduction required? (3) Can the fracture be adequately immobilized using external coaptation alone, or is an internal fixation, with or without external coaptation, required? and (4) What is the cost-benefit analysis? In the present case in the veterinary case report, the required treatment is to have reduction using internal fixation method. By considering all the criteria stated above, the decision to cull the doe was made in this case due to the welfare, poor prognosis of the case due to the severity and location of the fracture. 

			 

			For future alternative options for fractures management in small ruminants, the external skeletal fixation (ESF) can opt as a successful, economic, and alternative to internal fixation. It is an external coaptation technique used to stabilize bone fragments or joints with percutaneous wires or pins held together by an external frame. It will help to stabilize bone fragments or joints with percutaneous pins or wires held together by an external frame which can be modified according to the economic feasibility (Anderson and Jean, 2008). ESF is gaining popularity since it is less invasive, relatively easy to perform and requires minimal equipment (Harari et al., 1998). The most common clinical complications associated with ESF are instability at the fracture site, pin loosening, pin tract osteolysis, pin tract infections, implant failure, osteomyelitis, and delayed union or nonunion of the fracture. However, with the proper pre and post-operative care of ESF, these complications can be prevented or minimized. This method of management was not opted in this case due to severity and poor prognosis of the case as the affected doe was suffering from osteomalacia as well.

			 

			One of the possible causes of osteomalacia is diet. According to Uhl (2018), the most common causes of osteomalacia in animals are dietary deficiencies of vitamin D or phosphorus. Calcium dietary deficiency is really unlikely to cause the condition because any decrease in extracellular concentration of calcium will be rapidly corrected by the action of PTH and vitamin D (Dittmer and Thompson, 2011). In addition, green grasses are poor sources of vitamin D. In relation to the case, the patient was only fed with leaves with a low nutritional value which is believed to be the cause of vitamin D deficiency in this case. Next, the possible cause of osteomalacia may due to the design of the goats’ house. According to a study by Hymoller and Jensen (2010), revealed that cows which were exposed to sunlight had a higher concentration of vitamin D3 in the plasma compared with unexposed cows. Ruminants are very dependent on sunlight exposure for vitamin D synthesis and therefore the design of house or animal shed are very important. For this case, the affected farm had a bad design of goats’ house where the roof does not allow any sunlight to enter and very shady. Therefore, the design of the house on this farm could also contribute to the occurrence of osteomalacia in this doe.  For prevention and control, the exposure of sunlight could be considered by either increasing the height of the goat house or by providing transparent roof and supplement of feed with vitamin D.

			 

			Conclusions

			 

			Good farm design and nutrition intake are required to maintain the welfare and health status of the animal and avoid the osteomalacia condition that was observed in this case leading to pathological fracture.

			 

			Acknowledgements

			 

			The authors wish to acknowledge the staff from University Veterinary Hospital, Faculty of Veterinary medicine, Universiti Putra Malaysia for their technical assistance.

			 

			Conflict of Interest

			 

			There exists no conflict of interest.

			 

			Authors’ Contribution

			 

			All authors contributed equally and approved the final manuscript.

			 

			References

			 

			
					•	Abdullah FFJ, Chung ELT, Abba Y, Tijjani A, Sadiq MA, Mohammed K, Osman AY, Adamu L, Lila MAM, Haron AW (2015). Left temporomandibular joint luxation in a Boer goat – a case report. Int. J. Livest. Res. 5(5): 98-102. https://doi.org/10.5455/ijlr.20150511062231

					•	Anderson DE, Jean GS (2008). Management of fractures in field settings. Vet. Clin. North Am. Food Anim. Pract. 24: 567-582. https://doi.org/10.1016/j.cvfa.2008.07.006

					•	Bendrey R (2014). Care in the community? Interpretations of a fractured goat bone from Neolithic Jarmo, Iraq. Int. J. Paleopathol. 7: 33-37. https://doi.org/10.1016/j.ijpp.2014.06.003

					•	Blood DC, Studdert VP, Gay CC (2007). Comprehensive Veterinary Dictionary, 3rd Edition. Saunders, London. 

					•	Camara ACL, Calado EB, Antunes JMADP, Oliveria CMDM, Afonso JAB, Costa NDA (2014). Conservative and surgical treatment in 22 ruminants with limb fractures. Pesqui. Vet. Bras. 34(11): 1045-1050. 

					•	Cardinal RN, Gregory CA (2009). Osteomalacia and vitamin D deficiency in a psychiatric rehabilitation unit: case report and survey. BMC Res. Notes. 9(2):82. https://doi.org/10.1186/1756-0500-2-82

					•	Dittmer KE, Thompson KG (2011). Vitamin D metabolism and rickets in domestic animas: a review. Vet. Pathol. 48: 389-407. https://doi.org/10.1177/0300985810375240

					•	Fubini SL, Ducharme NG (2017). Farm Animal Surgery, 2nd Edition. Saunders, USA.

					•	Harari J, Seguin B, Padgett SL (1998). Principles of External Skeletal Fixation in Small Animal Surgery. Vet. Med. 93: 445-453.

					•	Hart S (2008). Meat Goat Nutrition. Pages 58-83 in Proc. 23rd Ann. Goat Field Day, Langston University, Langston. 

					•	Hymoller L, Jensen SK (2010). Vitamin D(3) synthesis in the entire skin surface of dairy cows despite hair coverage. J. Dairy Sci. 93(5): 2025-2029. https://doi.org/10.3168/jds.2009-2991

					•	Johnson CR, Baird AN, Baird DK, Wenzel JGW (2000). Long-bone fractures in llamas: six cases (1992-1998). J. Am. Vet. Med. Assoc. 216(8): 1291-1293. https://doi.org/10.2460/javma.2000.216.1291

					•	Kahn CM, Line S (2005). The Merck Veterinary Manual 9th Edition. Merial, USA.

					•	Kofler J, Hochschwarzer D, Schieder K, Osova A, Vidoni B (2017). Limb fractures in 32 small ruminants – treatment and outcome. Tierarztl. Prax. Ausg. G. Grosstiere. Nutztiere. 45(4): 201-212.

					•	Kushwaha RB, Gupta AK, Bhadwa MS, Sharad kumar L, Tripathi AK (2011). Incidence of fractures and their management in animals: a clinical study of 77 cases. Ind. J. Vet. Surg. 32(1): 54-56.

					•	Mulon P (2013). Management of long bone fractures in cattle. In Practice. 35(5): 265-271. hSama AI, Patil DB, Kelawala DN, Parikh PV, Vala AK (2018). Studies on clinical use of orthoses in goats with locomotory disorders. Ind. J. Small Rum. 24(1): 179-182. https://doi.org/10.5958/0973-9718.2018.00024.7

					•	Sama AI, Patil DB, Kelawala DN, Parikh PV, Vala AK (2018). Studies on clinical use of orthoses in goats with locomotory disorders. Ind. J. Small Rum. 24(1): 179-182.

					•	Singh D, Singh R, Chandrapuria VP, Vaish R (2017). Occurrence pattern of different types of fracture in Bovine, Caprine and Canine. J. Anim. Res. 7(4): 745-749. https://doi.org/10.5958/2277-940X.2017.00114.0

					•	Trostle SS, Markel MD (1996). Fractures of the femur. Advances in Ruminant Orthopedics Vet. Clin. N. Am-Food A. 12(1): 196-180. 

					•	Uhl EW (2018). The pathology vitamin D deficiency in domesticated animals: an evolutionary and comparative review. Int. J. Paleopathol. 23: 100-109. https://doi.org/10.1016/j.ijpp.2018.03.001

					•	Walker B, Colledge NR, Ralston S, Penman I (2014). Davidson’s Principles and Practice of Medicine. 22nd Edition. Churchill Livingstone Elsevier, Edinburgh.

			

			 

			 

			 

			 

			 

			 

			 

		

	OEBPS/image/Image478134_fmt.png





OEBPS/image/775.png
Advances in Animal and Veterinary Sciences

@ grossMﬂk

Pathological Femoral Fracture in a Doe Secondary to Osteomalacia:

A Veterinary Clinical Case Report

OPENBACCESS

Case Report

Eric Lim Teik CHUNG'?, FAEZ FIRDAUS ABDULLAH JESSE>*,NURUL NADIAH MOHAMAD!, WaAN
MoHD SukrRT WAN IsHAK?, YUSUF ABBA*, ASINAMAT ATHLIAMAI BITRUS®, INNOCENT DAMUDU PETER>
4, Ipris UMar HamBavr*, MoHup Azvi MoHD LiLa??

IDfpmtmﬂnt of Animal Science, Faculty of Agriculture, Universiti Putra Malaysia, 43400 Serdang, Selangor, Ma-
laysia, Institute of Tropical Agriculture and Food Security, Universiti Putra Malaysia, 43400 Serdang, Selangor,
Malaysia, *Department of Veterinary Clinical Studies, Faculty of Veterinary Medicine, Universiti Putra Malay-
sia, 43400 Serdang, Selangor, Malaysia, “Famlty of Veterinary Medicine, University of Maiduguri. PM.B 1069
Maiduguri, Borno Nigeria, SResearch Unit, Microbial Food Safety and Antimicrobial resistance, Department of
Veterinary Public Health, Faculty of Veterinary Science, Chulalongkorn University, 10330 Pathumwan Bangkok,
Thailand.

Abstract | In this veterinary clinical case report highlights a clinical case of pathological femoral fracture in a doe
secondary due to osteomalacia. An adult female Katjang goat aged 2 years old was presented to University Veterinary
Hospital UPM with the complaint of recumbent and musculoskeletal problem. The doe weight was 18.3 kg with a body
condition score of 2 out of 5. The history of the case indicates that the doe was found to fell through the floorboards
and the left hindlimb was stucked and later the doe was on sternal recumbency and the most obvious sign was the
swollen of the left hindlimb. Physical examination upon palpation revealed that crepitus and bone discontinuity can
be felt at the left mid femur with warm and pain upon palpation. Diagnostic workouts of radiography and blood
biochemistry were performed in this case. The result of blood biochemistry showed that the doe had hypocalcemia and
hypophosphatemia which may indicate the doe suffering from a nutritional deficiency of vitamin D. The radiographic
findings revealed bone discontinuity at the left mid femur and overriding of the proximal and distal femoral bone
fractures with radiological diagnosis of oblique fracture of the left mid femur. Thinning of bone cortex and the presence
of increased radiolucency was observed in bone medulla with radiological diagnosis of osteomalacia. Therefore, this
clinical case was diagnosed as the doe suffered from pathological femoral fracture secondary to osteomalacia. The
farmer was advised to cull the doe due to the welfare, poor prognosis of the case due to the severity and location of the
fracture.
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INTRODUCTION

racture is a break in the continuity of bone that may
be caused by trauma, twisting due to muscle spasm,
indirect loss of leverage or by a disease that result in de-
calcification of the bone (Blood et al., 2007). Pathological
fracture occurs due to underlying bone or systemic disease
such as nutritional deficiency, neoplasia or osteomyelitis

that causes bones to be abnormal and thus more suscepti-
ble to fracture. On the other hand, a traumatic fracture is
caused by some type of accident, fall or any kind of force
(Trostle and Markel, 1996). Fracture of long bones is one
of the major common orthopaedic condition encountered
in small ruminants. In sheep and goats, most fractures
occur in the femur, followed by the radius and ulna, the
metatarsus, and the metacarpus (Kofler et al., 2017). Ac-
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