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Abstract
Biceps tendon rupture is a rare condition that has been previously reported in athletic animals. In the present case study, biceps tendon 
rupture was diagnosed in two Beetal goats. Tendon rupture was indicated by performing a biceps test while diagnostic confirmation was 
achieved by arthrography and ultrasonography. Bicep tendon appeared hyperechoic but it was noted with disruption and swollen (slightly 
hypoechoic). Moreover, it was moderately in-homogenous fibrillar structure. While some parts of the tendon has normal echo structure.  
Tenotomy was performed to mitigate the aforementioned rupture. The follow-up of cases were done for six weeks after the surgery, whereby 
both goats demonstrated complete recovery. Despite the infrequency of biceps tendon rupture in pasture animals, analysis of diagnostic 
procedures and surgical stabilization was undertaken for its mitigation is imperative for the clinical understanding of the aff ection.
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İki Beetal Keçisinde Biseps Tendon Rupturu

Öz
Biseps tendon rupturu, daha önce atletik hayvanlarda bildirilen nadir bir durumdur. Bu vaka çalışmasında iki Beetal keçisinde biseps tendon 
rupturu teşhis edildi. Tendon rupturu biseps testi ile belirlendi ve artrografi ve ultrasonografi ile tanı doğrulandı. Biseps tendonu hiperekoik 
görünümdeydi ve kopma ve şişkinlik (hafif hipoekoik) dikkat çekiyordu. Ayrıca orta derecede homojen olmayan fibriler yapıdaydı. Tendonun 
bazı kısımları normal eko yapısına sahipti. Tendon rupturunu redükte etmek için tenotomi yapıldı. Ameliyattan sonra altı hafta boyunca 
olguların takibi yapıldı, bu sayede her iki keçide de tam iyileşme görüldü. Mera hayvanlarında biseps tendon rupturu nadir olmasına rağmen, 
hastalığın hafifl etilmesi için gerçekleştirilen tanı prosedürleri ve cerrahi stabilizasyonun analizi, hastalığın klinik olarak anlaşılması için 
zorunludur.

Anahtar sözcükler: Artrografi, Biseps tendon rupturu, Tendon fiksasyonu, Keçi, Ultrasonografi

introDuction

Biceps tendon originates from the supraglenoid tubercle 
and passes distally at the cranio-medial side of the humeral 
head between the inter-tubercular grooves. Humerus glides 

proximally and distally along the biceps tendon after 
fl exion and extension of the shoulder joint. Shoulder joint 
instability as a consequence of biceps tendon rupture 
can cause grade 4 lameness. Moreover, any trauma to 
biceps tendon sheath rupture is frequently associated with 
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rupture of biceps brachii tendon [1], bicipital tenosynovitis, 
avulsion fracture, partial or complete tendon tear, trans-
humeral ligament rupture [2], and medial displacement of 
the tendon. Such cases have been well reported in dogs [1], 
cats [3], and humans [4]. However, literature is scarce about 
biceps tendon rupture (partial or complete) in goats. The 
aim of this report is to describe the diagnostic and surgical 
procedure for biceps tendon rupture encountered in two 
Beetal goats. 

case history

CASE 1

A 3-year-old, female Beetal goat weighing 29 kg was 
presented to the Veterinary Teaching Hospital, Cholistan 
University of Veterinary and Animal Sciences, Bahawalpur 
with grade 4/5 right leg posture shown in (Fig. 1).
Anamnesis revealed that the animal had been lame for 

the last three months following an unknown trauma. The 
goat was treated with non-steroidal anti-inflammatory 
drugs to relieve symptoms. Yet, severe lameness persisted. 
A general clinical examination was conducted. The patient 
was observed to be active and attentive. The capillary 
refill time was 1 second. Chest auscultation was normal 
(no crackles sound) and breathing rate was 25 breaths/
min. The heart rate was 80 beats/min and no heart 
murmurs were noted. Rectal temperature was 38.4°C. 
Blood samples were collected from jugular vein in vacuum 
blood collection tubes. Blood was analyzed for hemato-
biochemical parameters. Values for these parameters have 
been given in Table 1. Orthopedic examination revealed 
severe pain in the shoulder joint upon hyperextension, 
hyper-flexion, and palpation of shoulder joint on the 
medial side. Hyperflexion test for the biceps tendon 
was positive whereby the limb was observably straight 
instead of exhibiting a natural retro-curvatum (Fig. 2-A,B).
Neurological examination showed no abnormalities. Radial 
and ulnar nerves were found with normal refl exes. Before 
contrast radiography, shoulder joint ultrasonography was 
performed to view different shoulder joint structures. 
Ultrasound examination showed partial rupture of the 
biceps tendon (Fig. 3-A). Medio-lateral radiographs of right 
and left shoulder joints were taken. Firstly, performed 
plain radiographic examination but we could not rule out 
without contrast radiograph. For that iohexol contrast 
radiographic media was used with dose rate 4 mL per 
animal. Positive contrast radiography of the right shoulder 
was done as well. Partial rupture of the biceps tendon was 
noted due to unequal percolation of contrast medium.

case 2

A 34 kg, 4-year-old female Beetal goat with a good body 
condition was presented to the Veterinary Teaching Hospital, 
Cholistan University of Veterinary and Animal Sciences, 

Table 1. Values of Hematology and Blood Chemistry analysis of goat cases

Parameters Case 1 Case 2 Reference Values

Hematology

Hemoglobin (Hb) (g/dL) 7.91 8.16 8.0-12.0

Erythrocytes (RBC) (x106/μL) 13.2 14.6 8.0-18.0 

Total leucocytic count (TLC) (× 103/μL) 11 12.5 4.0-13.0 

Packed cell volume (PCV) (%) 33.71 37.04 22.0-38.0

Mean corpuscular Hb concentration (MCHC) (pg) 30.01 35.61 30.0-36.0

Platelets (/μL) 271.5 275.09 300-600

Mean corpuscular volume (MCV) (fL) 12.9 14.7 16.0-25.0

Blood Chemistry

Aspartate transaminase (AST) (IU/L) 92.6 97.33 66-230

Alkaline phosphatase (ALP) (IU/L) 173.19 179.3 61-283

Alanine transaminase (ALT) (IU/L) 40.16 45.21 15-52

Gamma-glutamyl transferase (GGT) (IU/L) 42.94 46.12 20-50

Albumin (ALB) (IU/L) 3.06 3.92 2.7-3.9

Total bilirubin (mg/dL) 0.1 0.1 0.1-0.2

Cholesterol (mg/dL) 77.86 111.46 65-136

Urea Nitrogen (mg/dL) 17.83 18.7 13-28

Creatinine (mg/dL) 0.562 0.163 0.7-1.5

Fig 1. Beetal goat with non-weight bearing grade 4 lameness on the right 
forelegæ
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Bahawalpur with severe left foreleg lameness (Grade 4/5). The 
goat had suff ered severe trauma after a collision with another 
animal. Lameness could not subside, despite one week of 
analgesic therapy. Clinical exam was conducted whereby 
the patient was found to be active and attentive. Capillary 
refill time was less than 1 second. Chest auscultation was 
normal (no crackles sound) and breathing rate was 27 
breaths/min. Heart rate was 76 beats/min and no heart 
murmurs were noted. Rectal temperature was 38.6°C. 
Venous blood sample analysis showed no abnormalities 
in complete blood cell count and blood chemistry (Table 
1). Orthopedic examination demonstrated severe pain in 
the shoulder region when the limb was hyperextended 
or hyper-fl exed. The hyper-fl exion test was positive and 
straight leg was noticed instead of natural curvature in the 
limb. Neurological examination showed no abnormalities. 
Radial and ulnar nerves reflexes were normal. Before 
radiography, ultrasonography of the biceps tendon was 
performed and showed distorted structure of the tendon 
(Fig. 3-B). Mediolateral radiographs of the right and left 
shoulder joints were done. The left shoulder positive 
contrast radiograph was also done (Fig. 4-A). Rupture of 
the biceps tendon was noted due to unequal distribution 
of contrast medium.

Surgical Procedure

For both goats the day after admission, the patients were 
scheduled for surgical stabilization of the biceps tendon. 
Food was withdrawn for 24 h but water was allowed until 
30 min before anaesthesia. Before anesthetic induction, 

Fig 2. Biceps test was performed 
on right (A) and left forelegs (B). An 
imaginary line was drawn from the 
head of the humerus to radius ulna 
and from radius ulna to carpal joint. 
The biceps tendon ruptured foreleg 
did not show any curve formation at 
the elbow joint (A) but there was clear 
curved formation at the elbow joint 
in healthy biceps tendon foreleg (B)

Fig 3. Longitudinal ultrasound scan 
of the medial aspect of the shoulder 
joint (A and B) demonstrating partial 
rupture of the biceps tendon. Dis-
ruption of normal fibrillar pattern 
is indicated by non-homogenous 
margins of tendon stump (arrows). The
following structures were identified 
including hyperechoic line of scapula 
(SC), anechoic articular cartilage (AC), 
joint recess (R), hyperechoic humerus 
bone (HU) and supraspinatus muscle 
(M)

Fig 4. Medio-lateral positive contrast arthrography of the left shoulder joint 
(A) demonstrating moderate irregularity and insufficient filling of the biceps 
tendon sheath (arrows), Medio-lateral radiograph of the contra-lateral right 
shoulder joint demonstrating normal joint (B), Post-operative medio-lateral 
radiograph of the left foreleg showing nail position (C), Cranio-caudal 
radiographic view demonstrating nail length and position at humeral head 
after biceps tendon tenotomy (D)
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amoxycillin 15 mg/kg body weight (Injection Amoxycillin 
500 mg by Yanzhou Xier Kangtai Pharma. Co., Ltd. China) 
was administered intravenously and ketoprofen 1.1 mg/kg 
body weight (Injection KetoJect 100 mg/mL by Selmore 
Pharma Pvt. Ltd. Pakistan) was injected intramuscularly. 
The goat was administered midazolam 0.2 mg/kg IV 
(Injection Midazom 1 mg/mL by Akhai Pharma. Pakistan) as 
pre-anesthesia. After ten minutes, anesthesia was induced 
with ketamine hydrochloride B.P. 1 mg/kg IV (Injection 
Ketasol 100 mg/2 mL by Indus Pharma. Pakistan) and 
Propofol 1 mg/kg IV (Injection Propofol 10 mg/mL by 
Abbott Laboratories Pakistan) [5]. Once sedated, goat was 
positioned in sternal recumbency and intubated with an 
8 mm internal diameter, cuffed endotracheal tube. After 
that, isoflurane 1-2 L/min (Isoflurane liquid 2% W/V by 
Akhai Pharma Pakistan) oxygen inhalation anesthesia was 
maintained. The concentration of isoflurane was maintained 
to achieve sufficient aesthetic depth after assessing ventro- 
medial positioning of eyeball and absence of blinking 
reflexes. Cardio-pulmonary system was regularly monitored. 
Throughout the surgical procedure, patient received an 
intravenous solution of 0.9% NaCl at 10-mL/kg/h (Unisol-
NSR UNISA Pharmaceutical Industry Limited Pakistan). 
Electrocardiogram lead II, respiration rate, pulse rate, 
oxygen concentration, and end-tidal partial pressure of 
carbon dioxide was monitored throughout the surgical 
procedure [6]. Normothermia was maintained by placing a 
heating pad underneath the patient.

After preparation, the patient underwent surgical stabilization 
of the biceps tendon. A tenotomy was performed to 
relieve strain on the shoulder joint after fixing the biceps 
tendon with the humeral head. Incision was made along 
the cranio-medial aspect of the shoulder joint over the 
greater tubercle. The incision was extended medially until 
it reached mid-humeral diaphysis. The fascia was incised at 
the lateral border of the brachiocephalic muscle. Superficial 
and deep pectoral muscles from the humerus were incised 
and retracted medially. While the supraspinatus muscle 
retraction was done laterally. Coracobrachialis muscle 
was resected to expose the subscapularis muscle tendon. 
After that, supra-scapularis muscle was incised as well. 
Furthermore, the transverse humeral ligament was incised 
to expose the biceps tendon. The joint capsule was nicked 
while the tendon was freed and moved medially. A bone 
screw and spiked washer were used with a boring machine 
to secure the biceps tendon with the humerus bone. The 
joint capsule and muscles were sutured with absorbable 
Poliglecaprone 25 monofilament (Monocryl Suture 2/0 
Allumer Medical Pvt. Ltd. Pakistan) suture material. Skin 
was sutured with nNylon (Ethilon 2/0 Allumer Medical Pvt. 
Ltd. Pakistan) suture material. The suturing was performed 
in simple interrupted pattern.

After general anesthesia recovery, postoperative pain 
was evaluated by the gentle palpation of the surgical 
site. Though the goat did not show any sign of pain yet, 
the leg was flexed to assess normal shoulder joint curve 

formation. There was a normal joint curve formation after 
surgery. The postoperative radiographs were captured to 
check nail position at the humeral head (Fig. 4-C,D) Anti-
inflammatory treatment was administered with ketoprofen 
1.1 mg/kg body weight (Injection KetoJect 100 mg/mL by 
Selmore Pharma Pvt. Ltd. Pakistan) intramuscularly in 24 
h for 5 days. Amoxycillin 15 mg/kg body weight (Injection 
Amoxycillin 500 mg by Yanzhou Xier Kangtai Pharma. Co., 
Ltd. China) was injected IM 2 times a day for 7 days.

The next day normal diet plan was started; however, the 
movement of the patient was restricted for one week. The 
follow-up was carried out in both cases for 6 weeks. After 
6 weeks, the goats showed normal walking and running 
patterns. No postoperative complications were recorded 
in both cases.

Discussion

Biceps tendon rupture happens less frequently both in 
humans [4] and dogs [7]. The biceps tendon rupture either 
partial or complete was not reported before in the goat. 
Although, biceps brachii tendon and sheath rupture were 
reported in dogs [1,8]. Both of the cases here were reported 
in Beetal goats. Previously, prepubic tendon rupture was 
reported in Beetal goats [9]. Now, bicep tendon rupture is 
diagnosed in Beetal goats. In fact, Beetal goat is reared for 
meat purposes. It may be the reason of tendon rupture 
due to over body weight. Secondly, population of Beetal 
goats in Punjab is more as compared to other goat breeds.

The biceps test that is explained in German literature [10] 
was positive in both cases. Biceps test is very helpful to 
diagnose biceps tendon rupture. When the foreleg is 
flexed caudally by holding the carpal joint, there is a curve 
formation in normal joint. While in the ruptured case, there 
is no curve formation at the level of humerus bone, but it 
showed straight and upward leg movement. An imaginary 
line was sketched from shoulder joint to elbow joint and 
from elbow joint to carpal joint. A curved imaginary line 
formed in healthy joint while it was straight-line formation 
in biceps tendon ruptured case.

Previously, canine shoulder joint ultrasonography was 
considered less sensitive than arthroscopy. Research showed 
that ultrasonography with a 7.5 MHz linear transducer 
depicts a very good visualization of the biceps tendon 
and its related structures [11,12]. Here, ultrasonography 
of the biceps tendon with a 7.5 MHz linear transducer 
was performed in both goats. Longitudinal ultrasound 
images showed disruption of the normal fibrillar pattern. 
Previously, it was explained that pathological changes 
either of tendon sheath or tendon could be examined 
through ultrasonography. Ultrasonography, a best tool and 
technique, can diagnose tendon diseases including biceps 
tendon rupture (partial or complete), tendon luxation, 
tendo-vaginitis, corpora libera in tendon sheath [11,13]. 
Partial rupture of the biceps tendon was diagnosed in 
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seven dogs [11]. In both goats, partial rupture of the biceps 
tendon was noticed at the region of the supraglenoid 
tubercle where the biceps tendon originates. Bicep tendon 
appeared hyperechoic but it was noted with disruption and 
swollen (slightly hypoechoic). Moreover, it was moderately 
in-homogenous fibrillar structure. While some parts of the 
tendon have normal echo structure. Those findings were 
concurrent with the previous study that was performed  
on dogs [11].

Before and after surgery, radiographic images were captured. 
The positive contrast arthrography revealed the irregular 
contrast material margin at the anatomical site of the 
biceps tendon. After surgery, the position of bone screw 
was checked through radiographic image for its position 
and length. Contrary to plain radiography, contrast radio- 
graphy has been considered the best additional technique 
to diagnose biceps tendon diseases. The most common 
finding after contrast radiography is the irregular dis-
tribution of contrast radiograph agents [1,14]. Positive contrast 
agent showed irregular distribution at the side of the 
biceps tendon in goat’s biceps tendon. But it should not 
be neglected that false-negative results are detected after 
arthrography [14]. So, it’s better to perform firstly biceps 
tendon test to confirm the diagnosis. Arthrography is 
less sensitive than ultrasonography to show the extent of 
tendon pathology [15].

In conclusion, biceps tendon rupture is a rare condition 
that requires surgical intervention in goats. The best way to 
diagnose biceps tendon rupture is the biceps tendon test, 
ultrasonography and arthrography examination. Tenotomy 
of biceps tendon remains the best choice to address biceps 
tendon rupture also in goats.

stuDy Limitation

The absence of arthroscopy findings is a study limitation.
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