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ABSTRACT

We describe a case of gastrocnemius muscle rupture in a goral that got caught in a live trap 
set up to capture wild boars. We established a diagnostic method based on clinical signs and 
imaging examination findings, including magnetic resonance imaging for gastrocnemius 
muscle rupture with symptoms such as hindlimb lameness and plantigrade posture of 
unknown cause in wild animals. Although this condition is rare, this report will help 
veterinarians diagnose several diseases of the musculoskeletal and nervous systems in wild 
animals. This is the first report of successful diagnosis and treatment of gastrocnemius 
muscle rupture in gorals in Korea.
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INTRODUCTION

Gastrocnemius muscle rupture is one of the diseases of the locomotor system, especially in 
farm animals, and causes significant economic losses [1]. Gastrocnemius muscle rupture 
can be partial or complete and has been reported in humans, horses, cattle, camels, and 
llamas [1-5]. However, gastrocnemius muscle rupture in wild animals has not yet been well 
documented.

In this case, the goral was caught in a live trap to capture wild boars. Wild boar live traps 
are installed in several hazardous areas in Korea due to the risk of African swine fever (ASF) 
outbreak. In Korea, where the density of wild boar is high, live traps play a greater role as a 
density control method than other extermination methods to replace hunting activities [6]. 
However, as in this case, wild boars and other wild animals are highly likely to be captured. In 
addition, live traps can have some negative effects on the health and welfare of wild animals, 
including trauma, fear, pain, and stress response [7-10].

Herein, we describe a case of gastrocnemius muscle rupture in a goral that was caught 
in a live trap in Yanggu-gun, Gangwon-do, Korea. Gorals are listed as vulnerable species 
by the International Union for Conservation of Nature and Natural Resources (IUCN) 
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[11]. Currently, gorals in Korea are in various dangerous situations; however, only a few 
documented veterinary cases are available [12,13]. This case is an unfortunate accident 
caused by the attempt to control the ASF outbreak in Korea, but it was successfully diagnosed 
and treated. This is the first confirmed case of gastrocnemius muscle rupture diagnosed 
using magnetic resonance imaging (MRI) in wildlife in Korea.

CASE PRESENTATION

On November 16, 2020, a 3-year-old male goral was found in a live trap in Yanggu-gun, 
Gangwon-do (latitude 38. 238465; longitude: 127. 978686) and brought to the Gangwon 
Wildlife Medical Rescue Center at Kangwon National University. The main clinical sign was 
hindlimb lameness. The patient was in good condition and alert; however, it was unable 
to maintain both hindlimbs extended straight and raise the tarsal joint off the ground. The 
tarsal joint of the patient showed an angle of 90° with the tibia, and both metatarsal bones 
leaning completely against the ground. This change in posture caused the goral, who had 
a normal digitigrade posture, to adopt a plantigrade posture. This abnormal posture led to 
decubitus on both sides of the tarsal joint. Furthermore, swelling, heat, and crepitation were 
also detected when the gastrocnemius muscles were palpated. However, the right limb was 
more severely affected than the left limb. Blood tests did not reveal other abnormalities, but 
the level of aspartate aminotransferase (AST) was 312 U/L (108–292 U/L) and creatine kinase 
(CK) was 502 U/L, suggesting an increase in muscle-related enzyme levels [14].

To date, MRI has been widely used to assess muscle, tendon, and ligament abnormalities, 
as in this case. MRI was performed using a 1.5 T unit (Vantage Elan, Toshiba, Tokyo, Japan), 
using a combination of a 16 channel flexible coil (16-channel Flex SPEEDER Large, Toshiba, 
Tokyo, Japan) and a spine coil (Octave SPEEDER Spine, Toshiba, Tokyo, Japan). The goral was 
sedated with xylazine (Rumpun, Bayer, Germany) 0.3 mg/kg and midazolam (Midazolam, 
Bukwang Pharm Co., Korea) 0.1 mg/kg, and anesthesia was maintained with isoflurane 
inhalation. MRI of the hindlimb demonstrated hypersignal changes, and heterogeneous 
signals were confirmed in the medial and lateral branches of the right gastrocnemius muscle, 
while weak hypersignal changes were observed on the left side (Fig. 1A). Based on these 
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Fig. 1. MRI of the right gastrocnemius muscle. (A) hypersignal changes and heterogenous signals are confirmed in 
the medial and lateral branches of the right gastrocnemius muscle (arrow). (B) At follow-up examination, it was 
confirmed that the rupture was recovered on MRI. 
MRI, magnetic resonance imaging.
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findings, bilateral partial gastrocnemius muscle rupture was confirmed in relation to the 
symptoms of the gorals.

The initial treatment goals were to treat decubitus and improve muscle function. For the 
treatment of decubitus, the pustular exudate was continuously removed from the affected 
area, hock joint and dressings were applied. Moreover, a thick donut-shaped cushion was 
applied to prevent the decubitus area from being stimulated by the hock joint touching the 
floor. Flunixin meglumine (Fluximine, Bayer, Korea) 1.1 mg/kg and famotidine (Gaster, 
Dong-A ST., Korea) 0.4 mg/kg were applied for the first 2 weeks. In addition, selenium agent 
(Selevit, Fatro S.p.A., Italy) 0.05 mg/kg was applied once a week for 2 weeks to treat muscular 
dystrophy, and movement was restricted to a narrow room covered with soil to prevent 
additional trauma from slipping.

MRI was performed for the follow-up examination of the gastrocnemius muscle rupture, 
and it was confirmed that the rupture had recovered (Fig. 1B). No complications, such as 
additional decubitus, wounds, and muscle atrophy, were found after removing the dressing, 
including a thick donut-shaped cushion. Furthermore, the abnormal plantigrade posture was 
restored to the normal digitigrade posture (Fig. 2). Blood tests confirmed a marked decrease 
in muscle-related enzyme levels (AST, 131 U/L and CK, 354 U/L). Therefore, it is judged that 
the goral is currently cured; it has good vitality and appetite and can be released into the wild 
after an adaptation period. Finally, goral was released into the demilitarized zone located in 
Yanggu-gun on October 15, 2021, exactly 11 months after rescue.

DISCUSSION

The gastrocnemius and surrounding tendons, such as the Achilles tendon, are important 
structures for normal standing and weight support. As the rupture develops at this site, the 
individual is usually unable to hold weight and has a poor prognosis [15]. Severe lameness 
in the limb is the main symptom of gastrocnemius muscle rupture and can occur for various 
reasons. Consequently, it is necessary to differentiate between several causes related to 
fractures, trauma, mineral deficiency, and nutritional myopathy due to vitamin E and 
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Fig. 2. Change from abnormal to normal posture of the goral. (A) Abnormal plantigrade posture; The tarsal joint of the patient showed an angle of 90 degrees 
to the tibia, and both metatarsal bones were completely leaning against the ground (arrow). (B) Dressing (arrow) with thick donut shaped cushion (inset) was 
applied to prevent the decubitus area from being stimulated by the hock joint touching the floor. (C) Normal digitigrade posture (arrow).
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selenium deficiency [1]. Therefore, it is necessary to diagnose serum minerals (Ca, Mg, P, and 
Fe) and muscle-related enzymes (CK and AST) through blood tests and imaging modalities 
such as X-ray, computed tomography, and MRI [2]. Although studies have been performed on 
hematological and biochemical references to goral, there are limitations that further studies 
on CK levels are needed [14]. In this case, it was confirmed that the gastrocnemius muscle 
rupture of the goral had recovered through MRI and blood tests (decrease in AST and CK 
levels). In addition, it was possible to determine that the release of the goral was possible 
through adaptation for a certain period of time.

For moderate to severe degrees of gastrocnemius muscle rupture, surgical repair can 
be attempted, but the prognosis is poor [3]. Instead, it can be successfully treated with 
immobilization, including casting or bandaging of the affected limb [3]. Stabilization 
of ruptured limbs and movement restriction in wild animals, especially gorals, presents 
significant difficulties but can be achieved with attentive supervision, and care and 
application of well-designed fixation devices including casting and bandaging [5]. Above all, 
careful monitoring is necessary due to the fragility of the skin and the risk of severe decubitus 
lesions due to long-term treatment. In addition, careful bedding management is required to 
prevent slippage and falling [1,4]. The hindlimb of the goral, in this case, was bilateral but 
partial, and the mobility of the leg was gradually restored; therefore, additional lesions were 
prevented with a dressing, including a thick donut-shaped cushion, instead of choosing cast 
treatment. In addition, it was an excellent management method to restrict the movements of 
the goral alone in a small, soil-covered ward.

The goral, in this case, was an individual who unfortunately suffered an accident due to the 
negative effect caused by the outbreak of ASF in Korea. Currently, wildlife live traps are used 
worldwide without any assessment of animal welfare [7]. However, few scientific studies 
have reported behavioral or physiological harm to wildlife other than target animals caught 
in various types of traps [6]. There are no studies related to wild animals injured by live traps, 
especially in Korea. According to a study of the effects of live traps on wild boars, trapped 
animals can develop minor skin abrasions to severe lesions [7]. Furthermore, when a wild 
boar is captured, the animals run and bump into all sides of the live traps, and wild boars 
caught alone respond with a stronger startle reaction to external stimuli than animals caught 
in groups, leading to more serious injuries [7]. The aim of live traps is to keep the animal 
safe with minimal stress until the trap is inspected. Since live traps have the lowest number 
of injuries and appear to be physiologically the least stressful; therefore, they are used in 
many ways as the most advantageous option for physical trapping [9]. Thus, it is necessary 
to further study the damage of live-trapped wild animals and its solutions, especially in 
endangered wild animals.

This is the first successful diagnosis and treatment of gastrocnemius muscle rupture in 
endangered gorals in Korea. Herein, we established a diagnostic method for gastrocnemius 
muscle rupture using clinical signs and imaging modalities, including MRI, for symptoms 
such as hindlimb lameness and plantigrade posture of unknown cause in wild animals. 
Although the occurrence of this injury is rare, this report will help veterinarians diagnose 
several diseases of the musculoskeletal and nervous systems in wild animals.
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