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Introduction

Migrating vegetal foreign bodies are a common clinical condi-
tion indogs andmaybe challenging todiagnoseand treat. Plant
(grass)awnshavebeenencountered indifferent locationsof the
body including the ear canals,1,2 respiratory tract and pleural
space,1–5 sublumbar musculature and retroperitoneal
cavity,1,2,6–8 reproductive system,9 oropharynx,10 pericardi-
um,11,12 central nervous system,13 bladder,14 epidural space,15

interdigital webs and lower extremities.2,16 To the authors’
knowledge, intra-articular migration of grass seeds has not yet
been reported in the veterinary literature.

Plant awns can not only cause inflammation on their
progression through the tissues but also induce septic reac-
tions as a result of thebacterial or fungal contaminants carried
by the seed.13,17

Septic arthritis involves microbial infection of the syno-
vium and synovial space andmay arise from haematogenous
localization, local spread from adjacent tissues and also by
direct surgical or traumatic penetration.18

The purpose of this report was to describe the clinical
presentation, advanced imaging diagnostic findings and out-
comes of the arthroscopic treatment of bacterial infectious
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Abstract Objective The aim of this study was to describe the clinical presentation, advanced
imaging findings and outcomes of arthroscopic treatment of a bacterial septic shoulder
arthritis caused by the penetration of a migrating plant awn in a dog.
Case Report A 10-month-old, 11 kg, sexually intact male Cocker Spaniel was diag-
nosed with septic arthritis of the right scapulohumeral joint. Computed tomography
revealed marked articular effusion and thickening of the capsule of the right shoulder
joint. Ultrasound of the shoulder identified a bilinear hyperechoic structure located
within the joint consistent with a plant (grass) awn. Arthroscopy was used for foreign
body removal. Antibiotic treatment was prescribed according to bacteriologic sensi-
tivity tests. Treatment was successful: the dog completely recovered and under high
levels of activity showed neither clinical signs nor recurrence of lameness on follow-up
at 6 and 24 weeks after surgery.
Conclusion Migrating plant awn can be the cause of septic arthritis in a dog. The
combination of advanced imaging techniques and arthroscopy allowed accurate
diagnosis, reduced the risk of surgical complications and shortened recovery time in
this patient. Considering the benefits of minimally invasive techniques, arthroscopy
represents an excellent option for the treatment of dogs with similar intra-articular
foreign bodies.
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shoulder arthritis caused by the penetration of a migrating
vegetal foreign body in a 10-month-old dog.

Case Report

A 10-month-old, 11 kg, sexually intact male Cocker Spaniel
was referred with a 3-day history of acute right forelimb
lameness. A grass awn, that had penetrated the skin, had
been removed by the referring veterinarian from the right
pre-scapular region 2 weeks previously and a course of
1 week of amoxicillin–clavulanate (15mg/kg, per os [PO],
q12 hours) and meloxicam (0.1mg/kg, PO, q 24 hours) had
been prescribed. The superficial wound had healed
completely before the dog presented for lameness.

At admission, the general physical and neurological
examinations were largely unremarkable. The orthopaedic
exam revealed a grade ⅗ lameness of the right forelimb at
walk and trot and reduced range of motion in both flexion
and extension of the right shoulder joint associated with
moderate joint effusion and pain at manipulation. Other-
wise, the rest of the orthopaedic examinationwas unremark-
able. No skin lesions or cutaneous fistulous tracts were
noticed in the area where the grass seed was previously
removed. Complete blood count and serum biochemical
analysis were within normal limits. Computed tomography
(CT) examination of both shoulder joints was performed
under sedation and images were acquired before and after
intravenous (IV) contrast medium administration (iohexol
2mL/kg, IV). The images were acquired with a 16 multislice
helicoid scanner (GE Healthcare CT brightspeed 16 slice
scanner, London, United Kingdom). A contiguous 0.6-mm
slice acquisition was obtained. Images were processed in a
high-resolution algorithm, and re-processed in low-resolu-

tion algorithm with a 1.25-mm slice thickness. The image
size was 512� 512 and the field of view was big enough to
encompass both shoulder and axillary regions (1809� 896).
After contrast medium administration, the acquisition was
repeated and processed in a low-resolution algorithm.
Images were viewed in bone window (window width:
2000; window length: 500) and soft tissuewindow (window
width: 350; window length: 40) using a digital image
processing software (OsiriX, Medical Imaging DICOMViewer
Software, Pixmeo SARL, Bernex, Switzerland). Multiplanar
reformatted images in transverse, sagittal and dorsal planes
were generated.

Computed tomography findings were consistent with a
marked effusion of the right shoulder joint associated with a
thickening of the joint capsule. A linear hypoattenuating
lesion in the subscapularis muscle with marked peripheral
contrast was noticed 2 cm proximal to the scapulohumeral
joint (►Fig. 1). Neither an intra-articular nor extra-articular
foreign bodywas identified. Nevertheless, the extra-articular
lesions appeared to be a fistulous tract from a penetrating
foreign body, given the history.

Ultrasonographic examination of the right shoulder joint
followed the CT scan. This was performed with a real-time
curvilinear array scanner at a transducer frequency of 5 to
8MHz. The evaluation of the scapulohumeral joint confirmed
joint effusion and a bilinear hyperechoic structure located
within the craniomedial aspect of the joint, compatible with a
vegetal foreign body (grass awn) (►Fig. 2).

The right shoulder was then aseptically prepared for
arthrocentesis. The synovial fluid showed macroscopically
reduced viscosity and turbid appearance. Cytology evaluation
was consistent with marked neutrophilic inflammation and
low numbers of activated macrophages, but no infectious

Fig. 1 Transverse computed tomography images at the level of the right shoulder joint (A, B). (A) The asterisks indicate intra-articular distension
and the white arrow heads the thickened synovial capsule. (A, B) A linear hypoattenuating lesion with marked peripheral contrast, representing a
fistulous tract, can be observed in the subscapularis muscle (black arrows).
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agents were observed. Synovial fluid was submitted for bac-
teriology culture and sensitivity testing. A presumptive diag-
nosis of right shoulder septic arthritis due to amigrating plant
awnwasmade and shoulder arthroscopywas planned the day
after to remove the foreign body.

General anaesthesia was induced and maintained for the
right shoulder arthroscopy. The dog was positioned in left
lateral recumbency and the entire right forelimb was asepti-
cally prepared. A standard lateral arthroscopy of the right
shoulder was performed with a 10-cm, 30degrees locking
forward, 2.4-mm arthroscope (KARL STORZ Endoscopy (UK)
Ltd. Slough, United Kingdom). The dog received antibiotic
medications (amoxicillin-clavulanic 22mg/kg, IV) and
opioids (methadone 0.2mg/kg, IV) at induction. Joint explo-
ration revealed diffuse moderate synovial inflammation and
free intra-articular fibrin clots. Two barbs of a plant awnwere
found lodged within the proliferative and inflamed syno-
vium in the medial aspect of the joint, medially to the biceps
tendon (►Fig. 3). A craniolateral instrument portal was used
to insert an arthroscopy grasping forceps (Grasping forceps,

Veterinary Instrumentation, Sheffield, United Kingdom) to
successfully extract the foreign bodies (►Fig. 4). The joint
was flushed with Ringer Lactate solution and the skin was
closed routinely. Crystalloid fluid (Ringer Lactate, 2mL/kg/h,
IV) and analgesia (methadone 0.2mg/kg, IV and paracetamol
10mg/kg, PO, q 8 hours) were continued overnight. The dog
recovered uneventfully fromanaesthesia andwas discharged
the following daywith paracetamol (10mg/kg, PO, q 8 hours)
for 5 days, meloxicam (0.1mg/kg, PO, q 24 hours) for 10 days
and a 4-week course of amoxicillin–clavulanate (20mg/kg,
PO, q 12 hours). Anaerobic and aerobic microbial culture
validated the adequacy of the selected antibiotic medication.
A Staphylococcus aureus growth confirmed septic arthritis.
The owner was instructed to restrict the exercise of the dog
over a period of 6 weeks and gradually increase the level
of activity. Follow-up reassessment 2 weeks later was com-
pleted by the referring veterinary surgeon, who described a
marked improvement in the lameness. The owners were
contacted by telephone 6 weeks after foreign body removal
and reported the dog to be free of anyabnormal clinical signs.
Six months after surgery, the referring clinician performed
an orthopaedic exam and found absence of lameness, swell-
ing and pain of the previously affected limb, with the dog
exercising with normal activity.

Discussion

To the authors’ knowledge, septic arthritis caused by amigrat-
ing grass seeds has hitherto not been reported. A grass awn
foreign body within the articular space seems unusual indeed
and its migrating pattern, penetrating the joint capsule,
remains difficult to explain. The backward facing barbed
structure of grass awns favours unidirectional advancement
and migrating patterns usually follow anatomic planes.2 The
dense fibrous membrane of the joint capsule, lined with
synovium, formsaprotective and relatively resistantboundary
around the articulating bones that seems difficult to be

Fig. 2 Longitudinal ultrasound image of the right shoulder joint. A
bilinear hyperechoic structure is located within the joint, surrounded
by hypoechoic fluid, compatible with joint effusion.

Fig. 3 Arthroscopic view of the right shoulder joint. Two barbs of a
grass awn foreign body are seen lodged within the proliferative and
inflamed synovium.

Fig. 4 The grass awn after retrieval.
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penetrated. We speculate, that in this case, the removal of the
originally subcutaneously located grass awn was incomplete
and that perhaps manipulations during extraction caused
some damage to underlying soft tissue structures, favouring
penetrating migration into the joint.

Advanced imaging techniqueswere essential to identify and
localize the foreign body and to eventually retrieve it by
arthroscopy, achieving good outcome.19,20 Computed tomog-
raphy has been reported to be useful as amethod for localizing
lesionsproducedby thepassageofmigrating plant parts.1,21–23

However, vegetal foreign bodies are difficult to see, because
they typically showattenuation similar to the surrounding soft
tissues when they absorb body fluid. Secondary signs such as
soft tissue inflammation, gas-containing elongated structures
or slightly hyperattenuating tractsmay be used to estimate the
position of the foreign material within the soft tissues.20,22

Ultrasound, on the other hand, has shown high accuracy in the
diagnosis of migrating grass seeds, due to the ability of identi-
fying distal acoustic shadows associated with linear vegetal
structures.4,7,14,19,24,25 The combined application of CT and
ultrasound substantially increases likelihood of identification
and subsequent successful extraction of such foreign bodies.21

In the present case, the CTscan alone did not clearly outline the
intra-articular foreign body, likely because the plant material,
by absorbing synovial fluid, acquired CT attenuation similar to
surrounding tissues, andwas therefore invisible. However, the
ultrasound examination allowed to outline its shape, form and
localization. Computed tomography arthrography could have
been also used as an adjuvant technique to try identifying
the foreign body, as previously described in canine shoulder
arthropathies, since intra-articular contrast medium helps
outline the margins of the synovial membrane and the carti-
laginous structures.26 This technique was not used in our case
and a not invasive imaging modality such as ultrasound was
preferred.

Diagnostic ultrasonography is well suited to explore soft
tissue structures of the shoulder: lesions of the biceps,
supraspinatus, infraspinatus and teres minor tendons can
be well characterized27; joint effusion, articular surface
irregularities and the caudal aspect of the humeral head
can also be identified.27 However, a limitation of ultrasono-
graphic examination of the shoulder is the inability to
properly evaluate the structures on the medial side of the
joint, where osteochondritis dissecans and glenohumeral
ligament lesions are often encountered.27

In humans, arthrotomy has shown some limitations in
identifying intra-articular foreign bodies, requiring multiple
interventions for achieving satisfactory outcomes.28,29 The
proceduremay fail in some cases and carries the risk of acute
or late complications.29

In human medicine, minimally invasive techniques have
shown to provide excellent views of the intra-articular space
for successful removal of foreign bodies; thus, avoiding the
more invasive arthrotomies with the commonly associated
morbidity and soft tissue disruption.30 Arthroscopy has also
been described as a useful tool for the management of septic
arthritis in both humans and animals.18,31,32 In our case,
arthroscopy allowed extensive exploration of the joint,

identification and extraction of the plant awn and thorough
joint irrigation with minimal postoperative morbidity. Con-
sidering the location of the foreign body in our case, its
retrieval would have been difficult and more invasive with-
out the aid of the arthroscopy.

Bacterial-induced arthritis due to penetration of a foreign
body is a rare condition in small animals.33,34 In this case,
Staphylococcus aureus was identified from a synovial sample
obtained from the affected joint. This result is similar to other
reports were the most commonly isolated bacterial strains
from grass awns included Staphylococcus sp., Escherichia coli,
Pseudomonas sp. and Streptococci s.p.17,35 Systemic antibiotic
therapy based on bacterial isolation and sensitivity test for at
least 28 days is a standard treatment for septic arthritis,18,36

and it was prescribed also in our case. Discontinuation of
antimicrobial treatment is usually based on synovial fluid
analyses at the end of the antibiotic course. If the cell count
has not returned to normal and the neutrophil percentage is
above 3%, antimicrobials should be continued until synovial
fluid cytology is within normal limits.18,36 In this dog, the
complete extraction of the grass awn,whichwas the source of
infection, alongwith the absence of clinical signs on follow-up,
justified earlier withdrawal of antibiotic medications.

The extraction of this migrating grass awn warranted
reporting, on one hand, because of its unusual location,
lodging intra-articularly within the scapulohumeral joint,
and on the other, because advanced imaging techniques and
mini-invasive surgical extraction resulted in swift and com-
plete recovery.
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