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A 13.5-kg (29.7-lb) 4.6-month-old male pot-bellied 
pig was evaluated at the Onderstepoort Veterinary 

Academic Hospital because of a non–weight-bearing 
lameness of the right forelimb of 4 days’ duration. On 
evaluation, the pig’s vital parameters were within ref-
erence limits. A non–weight-bearing lameness was 
evident in the right forelimb, which was carried in a 
semiflexed position with a dropped elbow joint. Physi-
cal examination of the affected limb revealed no abnor-
malities distal to and including the right elbow joint. 
Moderate swelling was present over the right shoulder 
region, and a painful response was elicited when this 
area was manipulated.

Radiographs of the right shoulder region were ob-
taned while the pig was under sedation with azaperone 
(2 mg/kg [0.9 mg/lb], IM). A closed lateral luxation 
of the right shoulder joint was diagnosed: the humer-
al head was located lateral and slightly cranial to the 
scapula (Figure 1). No other remarkable radiographic 
findings were present. Flunixin meglumine (1.1 mg/kg 
[0.5 mg/lb], IM, q 24 h) was administered for its anti-
inflammatory and analgesic properties.

The day after initial evaluation, closed reduction 
of the luxated joint was attempted. Food was withheld 
from the pig for 8 hours prior to the procedure. Mor-
phine sulfate (0.3 mg/kg [0.14 mg/lb], IM) and midazol-
am hydrochloride (0.2 mg/kg [0.09 mg/lb], IM) were 
administered for premedication. A 24-gauge, 1-inch 
(25-mm) IV catheter was placed in the auricular vein. 
After 5 minutes of administration of 100% oxygen with 
a tight-fitting mask, general anesthesia was induced 
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with propofol (4.4 mg/kg [2.0 mg/lb], IV). A 6-mm– 
internal diameter cuffed endotracheal tube was used for 
orotracheal intubation, and anesthesia was maintained 
with isoflurane in oxygen administered through a circle 
breathing circuit. Crystalloid fluids (lactated Ringer’s 
solution) were administered IV at a rate of 10 mL/kg/h 
(4.5 mL/lb/h) continuously during anesthesia.

To attempt reduction of the luxation, traction was 
applied to the affected limb and manual pressure was 
placed on the humeral head while simultaneously ab-
ducting and externally rotating the limb. On the basis 
of findings on repeated radiography, this procedure 
was unsuccessful. The pig recovered uneventfully from 
anesthesia. Open reduction and internal fixation were 
performed 2 days later after obtaining informed con-
sent for surgery from the owner.

Food was withheld from the pig for 8 hours prior 
to surgery. Trimethoprim-sulphamethoxazole (20 mg/kg 
[9 mg/lb], PO) and meloxicam (0.5 mg/kg [0.23 mg/lb], 
PO) were administered before surgery. Administration of 
flunixin was discontinued and substituted with meloxi-
cam  (0.4 mg/kg [0.18 mg/lb], PO, q 24 h) to reduce the 
risks of gastrointestinal adverse effects. Premedication, 
anesthetic induction, and maintenance of general anes-
thesia were performed as described for the previous at-
tempt at closed reduction of the luxation. The pig’s blood 
pressure, ECG, PO

2
, PCO

2
, and esophageal temperature 

were monitored throughout the surgical procedure. Dur-
ing surgery, morphine (0.3 mg/kg, IV) administration 
was repeated 2 hours after the preoperative dose as well 
as a bolus dose of ketamine (3 mg/kg [1.36 mg/lb], IV) to 
provide multimodal analgesia. A bolus dose of glycopyr-
rolate (0.005 mg/kg [0.0023 mg/lb], IV) was adminis-
tered during anesthesia to counteract bradycardia.

During surgery, the patient was positioned in lateral 
recumbency with the affected limb uppermost. A cranio-
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ABBREVIATION

CCL  Cranial cruciate ligament
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Figure 1—Preoperative radiographic images of the right shoulder region of a 13.5-kg (29.7-lb) 4.6-month-old male pot-bellied pig. Me-
diolateral (A) and caudocranial (B) views demonstrate a closed lateral luxation of the right shoulder joint. The humeral head is located 
lateral and slightly cranial to the scapula.

Figure 2—Open surgical reduction and internal fixation of the right shoul-
der joint luxation for the patient in Figure 1. A—Intraoperative image of 
the right shoulder region of the pot-bellied pig (the patient is positioned 
in left lateral recumbency; cranial is to the right, dorsal to the top of the 
image). The right shoulder joint (black arrow) can be seen after retraction 
of the curved skin incision and the transected ends of the infraspinatus 
muscle (white arrows). A Penrose drain (arrowhead) is positioned around 
the suprascapular nerve as protection. B—Illustration indicating the 

placement of tension sutures in the right shoulder region (position is similar to panel A; cranial is to the right and dorsal to the top of the image). Two 
4.0-mm-diameter cancellous screws equipped with stainless steel washers were placed (1,2); one screw was inserted in the center of the scapular 
neck (1) and the other in the center of the humeral neck (2). Nylon leader line sutures were placed in a figure-of-eight pattern around these 2 screws. 
Another similar tension suture was placed with identical nylon suture in a figure-of-eight pattern around the screw placed in the scapular neck and 
through a 2-mm track (dashed line) drilled through the greater tubercle of the humerus in a caudolateral-craniomedial direction.
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lateral approach was used as described in other large ani-
mal species.1 A curved skin incision was made over the 
right shoulder region. The incision started at the middle 
of the scapular spine and continued over the lateral sur-
face of the humerus to the midpoint of the humeral shaft 
at the level of the deltoid tuberosity of the humerus. The 
deep brachial fascia was incised cranial to the deltoid 
muscle, with the incision extended caudad to the deltoid 
tuberosity of the humerus. The intact infraspinatus ten-
don was transected to obtain adequate exposure of the 
intact capsule of the shoulder joint.

The joint capsule was incised parallel to the gle-
noid rim, and the joint was examined (Figure 2). An 
approximately 1-cm-diameter full-thickness excoria-
tion of the articular cartilage was observed in the center 
of the humeral head. The joint was reduced by manual 
traction and adduction with external rotation. Once 
the joint was aligned, 2 scapulohumeral tension su-
tures were placed with a nylon suture specifically de-
veloped for canine CCL repair.a Two 4.0-mm-diameter 
cancellous screws equipped with stainless steel washers 
were placed; one screw was inserted in the center of 
the scapular neck and the other in the center of the 
humeral neck. A nylon leader line suture with an 80-lb 
breaking strength was placed in a figure-of-eight pat-
tern around these 2 screws. Another similar tension su-
ture was placed with identical nylon suture in a figure-
of-eight pattern around the screw in the scapular neck 
and through a 2-mm track drilled through the greater 
tubercle of the humerus in a caudolateral-craniomedial 

direction (Figure 2). Each tension suture was secured 
by use of a crimp, with the affected limb held in exten-
sion and slightly abducted.

The joint capsule was closed with 2-0 polydioxa-
none in a simple continuous pattern, and the transected 
infraspinatus tendon was repaired with 0 polydioxa-
none in a locking loop pattern. The deep brachial fascia 
(2-0 polydioxanone), subcutaneous tissues (3-0 poly-
glecaprone), and skin (2-0 nylon) were closed with a 
simple continuous suture pattern in separate layers. A 
sterile adhesive bandage was placed over the surgery 
site, and the affected limb was immobilized in exten-
sion by means of a spica bandage. Postoperative radio-
graphic examination of the right shoulder revealed suc-
cessful reduction of the luxation. Recovery from anes-
thesia was uneventful.

After surgery, the pig received meloxicam (0.4 mg/
kg, PO, q 24 h, for 3 days), morphine (0.3 mg/kg, IM, q 

Figure 3—Radiographic images of the right shoulder joint of the 
patient in Figure 1 obtained 3 months after open reduction and 
internal fixation with 2 tension sutures. Mediolateral (A) and cau-
docranial (B) views show that the right shoulder joint is reduced 
and some periosteal new bone is evident around the scapular neck 
and the cranial aspect of the humeral head. The screws and metal 
crimp clamps used for surgical repair are evident on the images.
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8 h, for 2 days), vitamin B complex (8 mL, PO, q 24 h, 
for 2 days), and trimethoprim-sulphamethoxazole (20 
mg/kg, PO, for 7 days). A tetanus vaccine was also ad-
ministered. The pig was able to lie down and ambulate 
with the spica bandage in place. The pig was discharged 
from the hospital 2 days after surgery.

The owners were instructed to keep the pig in a 
confined area and monitor the bandage for any prob-
lems. The pig was allowed to freely ambulate on the 
ground floor of the house but not to climb stairs or go 
outside the house. The owners reported that the pig 
was active and weight bearing on the affected limb af-
ter discharge, although a mild right forelimb lameness 
was noticeable. The same degree of mild lameness was 
observed 12 days after surgery when the pig was re-
turned to the hospital for removal of the bandage and 
skin sutures. After removal of the bandage and sutures, 
the pig had mild lameness at the walk with weakness 
of the right forelimb, although full weight bearing was 
present on the affected limb. The pig was discharged to 
the owners’ care with instructions to restrict exercise. 
The pig was confined as before for another 2 weeks. Af-
ter this time, the pig was allowed to go outside but was 
confined to an area where running was not possible. 
The amount of exercise was gradually increased over 
the following weeks until unrestricted exercise was al-
lowed 8 weeks after surgery. The owners reported that 
the pig had progressed well, and within 2 weeks after 
discharge, the lameness was not noticeable to them.

Three months after surgery, the pig was returned 
for a follow-up examination. The surgical site had 
healed completely without complications. No gait defi-
cits were noticeable when the animal walked. Radio-
graphs were obtained while the pig was under sedation 
with ketamine (8 mg/kg [3.6 mg/lb], IM) and midazol-
am (0.5 mg/kg, IM). The right shoulder joint was still 
reduced, and some periosteal new bone was evident 
around the scapular neck and the cranial aspect of the 
humeral head (Figure 3). Ten months after surgery, the 
owners reported normal ambulation of the pig.

Discussion

Luxation of the shoulder joint is an infrequent 
cause of lameness in large animals, including horses, 
cattle, goats, Himalayan tahr, and 1 pot-bellied pig.1–10 
Management of shoulder luxations in these species 
has been performed by closed reduction and stabiliza-
tion,3,6,10,11 open reduction and internal fixation,1,2,6,10 
and arthrodesis.4,5,7,10

In the patient described in the present report, 
closed reduction of the luxated shoulder joint was un-
successful, whereas open reduction and application of 2 
lateral tension sutures over the shoulder joint provided 
adequate stability. Closed reduction of acute simple 
shoulder luxations is associated with a good progno-
sis in alpacas10; however, it was unsuccessful in more 
chronic cases and other species.4,6,12 Recurrence of lux-
ation after successful closed reduction does not seem 
common in horses, ponies, and female alpacas on the 
basis of a few studies,3,10,13  but is apparently more com-
mon in small animals and other large animal species.1,7 
In our patient and the previously reported case of a 

pot-bellied pig with shoulder luxation,6 closed reduc-
tion attempts were unsuccessful. Open reduction and 
joint stabilization by transposition of the tendon of the 
biceps brachii muscle, placement of a scapulohumeral 
tension band, and imbrication of the surrounding mus-
culature provided adequate stability to the affected 
joint in the previously reported case.6 The bicipital ten-
don transposition technique has also been successfully 
used in small animals,12 nondomestic ruminants,8 and 
an alpaca.9 The extracapsular tension suture technique 
can be readily applied, is less invasive, and has been 
successfully used in goats, alpacas, and a steer.1,2,10 Two 
tension sutures were used in the pig of the present re-
port for increased rotational stability1,10; however, a 
single tension suture has been used in goats.2 We did 
not observe any damage to the infraspinatus tendon or 
the joint capsule as commonly found in other large ani-
mal species.1,10 Transection of the infraspinatus tendon 
was required for adequate access to the scapulohumeral 
joint, which was necessary in alpacas but not in a steer.1

The CCL suture system is commonly used to pro-
vide joint stability in small animals with CCL damage.14 
The use of the CCL nylon suture system for stabilization 
of the shoulder joint has not been previously reported 
in large animal species, but other materials, such as fi-
berwire1 and nylon ribbon,2 have been used. A nylon 
suture with a breaking strength of 80 lb was selected 
because this caliber is recommended for dogs weighing 
15 kg (33 lb).a This suture system was easy to apply in 
this case, and the use of the crimp clamps to secure the 
suture provides increased control and decreases the dif-
ficulties during knot tying.15

A spica bandage was used to immobilize the limb 
for 12 days after surgery in the patient described in the 
present report. The suggested duration of immobiliza-
tion in small animals after surgical repair or closed re-
duction of a luxated shoulder joint is 1 to 3 weeks.16  
Velpeau-type slings have been used in a previous study1 
after shoulder luxation correction in large animals; 
however, Velpeau-type slings have not been recom-
mended in instances of lateral shoulder luxations in 
dogs because of increased lateral rotation of the hu-
merus.12 A modified Velpeau sling including a thoracic 
component was applied after extracapsular stabilization 
of the shoulder joint in alpacas, with good results.10

Degenerative joint disease is a common sequela of 
shoulder luxation and was radiographically evident af-
ter open reduction and correction of shoulder luxation 
via tendon transposition in a pot-bellied pig.6 The same 
was also evident in this case; however, neither of these 
animals was lame on follow-up examination.

The cause of shoulder luxations is commonly 
traumatic, but congenital shoulder luxations have also 
been reported in small animals and alpacas.10,17 Dys-
plasia of the shoulder joint has also been involved in 
shoulder luxations in ponies.7,18,19 Sexually intact male 
alpacas seem to be more affected by shoulder luxa-
tions than females, which may be  a result of the more 
active and more aggressive behavior of sexually intact 
males.1,10

The present report describes the successful repair 
of a shoulder luxation in a small pot-bellied pig with 
the use of lateral tension sutures. On the basis of the 
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limited literature5 and this case, open reduction and in-
ternal stabilization appear to offer better results than 
closed reduction of shoulder luxations in pot-bellied 
pigs. The nylon suture system developed for canine 
CCL repair can be successfully applied as tension su-
tures to stabilize shoulder luxations in pot-bellied pigs.

a.  CCL Lateral Suture System, Joergensen Laboratories Inc, Love-
land, Colo.
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