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ABSTRACT
Case summary: A 2-year and 9-month-old male neutered Himalayan cat was evaluated for lameness of the left thoracic limb.
Orthopaedic examination and radiography revealed severe bilateral shoulder joint dysplasia and intraarticular osseous bodies.
The lameness was resolved after successful removal of two intraarticular bodies from the left shoulder joint using a needle-sized
chip-on-tip technology arthroscope (NanoScope). Histology of these two bodies showed enchondral ossification. Nine months
after surgery, radiographs showed a new osseous body at the same location as before, and a gait analysis using a pressure plate
revealed mild lameness, which was not detectable in orthopaedic examination.

1 Introduction

Shoulder joint pathologies in cats can either be caused traumati-
cally (e.g., fractures) or atraumatically (e.g., shoulder dysplasia,
bicipital tenosynovitis, osteochondrosis dissecans, or accessory
centre of ossification) (Voss and Langley-Hobbs, 2009).

Shoulder dysplasia is well described in humans (Trout and
Resnick, 1996) and dogs, (Butteworth, 1994) whereas only two
studies on cats have been published to date (Scharf et al.,
2004; Schwarze et al., 2015). Incomplete ossification centres have
been described in small animals, the most common being an
ununited anconeal process (Cawley and Archibald, 1959). While
an ununited accessory caudal glenoid (UCG) ossification centre
can either be an incidental finding or a cause of lameness in dogs
(Olivieri et al., 2004), it has only been described in a cat once

before (Serck and Wouters, 2019). Performing an arthroscopy,
the standard diagnostic method for joint injuries, in a cat’s joint
can be a challenging task due to its relatively small size. Thus,
the use of a new chip-on-tip needle-sized arthroscopy technol-
ogy (NanoScope) was evaluated and compared to conventional
arthroscopy (Burt et al., 2023).

This case report is the first to describe the use of diagnostic needle
arthroscopy in a cat with severe shoulder dysplasia.

2 Case History

A 2-year and 9-month-old male neutered Himalayan cat was
presented with a lameness of the left thoracic limb. The lameness
started 1 month before presentation and did not resolve despite
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FIGURE 1 Mediolateral radiograph of both shoulder joints. The
caudal aspect of the glenoid cavity is bilaterally shortened (asterisk) and
the humeral head ismisshapedmore on the left side than on the right side,
resulting in severe incongruency of the shoulder joints. The subchondral
bone of the glenoid cavity is mildly thickened on both sides. On the left
side there is one triangular shaped mineral opacity in close proximity to
the caudal rim of the glenoid cavity (arrowhead). A second smaller oval
mineral opacity is located caudodistal to the glenoid cavity (arrow).On the
right side, there is a rectangular mineral opacity in close proximity to the
caudal rim of the glenoid cavity. (Diagnostisches Zentrum für Kleintiere).

the use of nonsteroidal anti-inflammatory drugs (NSAIDs)
(dosage unknown).

The physical examination was normal, and the cat had a body
weight of 4.2 kg. Orthopaedic examination revealed a mild
lameness on the left thoracic limb, accompanied by a pain
on extension of the left shoulder joint and both elbow joints.
The blood tests (haematology and routine blood chemistry) and
neurologic examination were unremarkable.

The referring veterinarian had performed radiographs on both
shoulder joints (mediolateral and craniocaudal views), which
revealed severe bilateral glenoid dysplasia and mineralised opac-
ities caudal/caudodistal to the glenoid rim, two on the left
(approximately 4 × 3 mm and 2 × 1 mm) and one on the right
body side (approximately 3 × 3 mm) (Figure 1).

The surgeon recommended arthroscopy for diagnosis and
removal of the osseous bodies on the lame left thoracic
limb. The cat was premedicated using medetomidine (Domitor,
0.007 mg/kg) and methadone (Methadon Streuli, 0.2 mg/kg).
Propofol (Propofol 1%, doses by effect) was used for induction and
isoflurane (Vetflurane, Virbac) for maintenance, accompanied by
a fentanyl-bolus (Fentanyl-Piramal, 0.001 mg/kg i.v.).

For arthroscopy, the NanoScope (Arthrex GmbH, USA)i was
used with conventional three arthroscopic portals (egress needle,
scope portal and caudal instrument portal) (Beale et al., 2003).
A pressure infusion cuff was used for saline ingress during the
procedure. Needle arthroscopy showed a large osseous body
connected to the joint capsule (Figure 2), inflammatory fibrilla-
tion of the synovial villi, and another caudally located smaller

body. The other joint structures were unremarkable. Due to
difficulties in retrieving the osseous body, amini-arthrotomy, that
is, enlargement of the caudal portal, was performed.

Skin closure was routinely performed. Radiographs confirmed
the removal of both mineralised opacities; however, an ill-
defined, approximately 2 × 1 mm big opacity remained visible in
the caudal aspect of the glenoid (Figure 3). Post-operative care
consisted of a velpeau sling for 10 days, cage rest for 6 weeks, and
pain medication for 2 weeks (meloxicam, 0.05 mg/kg orally, SID).
Histopathological examination of the removed bodies showed no
signs of inflammation or neoplasia, and suggested an incomplete
ossification as the most possible cause. The fragment consisted of
various tissues. On the surface, there was a fibrocartilagemerging
at the edges into the hypertrophic synovial capsule, which was
surrounded by striated muscle. The fibrocartilage developed
irregularly into hyaline cartilage and further into trabecular bone
tissue with fatty bone marrow (Figure 4). The surface of the
fibrocartilage showed some fibrillation. There was no significant
inflammatory infiltration in the examined areas.

Follow-up examinations after 6 and 10weeks showed a remaining
mild lameness, most likely due to the owner’s noncompliance
with the recommended activity restrictions. Pain medication
(meloxicam, 0.05mg/kg orally, SID) and cage restwere prescribed
for another 2 weeks and 4 weeks respectively.

Nine months after surgery, orthopaedic examination revealed no
visible lameness and no pain on palpation. Radiographs of both
shoulder joints revealed an osseous body at the left caudal glenoid
(Figure 5); the right shoulder was unchanged. Additionally, gait
analysis was performed using a pressure plate Zebris FDMType 2
(Zebris Medical GmbH, Allgäu, Germany). The 203.2 × 54.2 cm
large pressure plate uses 15,360 sensors at 100 Hz to measure
ground reaction forces and temporospatial parameters. A total
of 5 gait cycles when the cat was walking in a straight line
without stopping/turning/distraction, each with a total of 5 steps
per leg, were evaluated. After calculating the symmetry indexii
(SI) (Schnabl-Feichter et al., 2020), a mild lameness of the left
thoracic limb and pelvic limb was diagnosed (Figure 6). The
vertical impulse showed an SI of 7.97% in the thoracic legs, with
lower vertical impulse on the left thoracic limb (left 27.35% total
force [TF], right 32.08%TF). The SI of the peak vertical force (PFz)
in the pelvic limb was 7.25% with lower PFz in the left pelvic limb
(left 20.53% TF, right 23.74% TF).

3 Discussion

In veterinary medicine, needle-sized arthroscopy has been com-
mercially available since 2010, however classic arthroscopy has
been the standard ever since. The first needle-sized arthroscopy
being an 18ga needle arthroscope by BioVision (BioVision Tech-
nologies, USA) was using a sheath diameter of only 1.3 mm and
0◦, 10◦, and 30◦ views.

Up to this date, different companies provide equipment and
software in this medical field with slightly different specifications
and limitations (e.g., Miniature Straight Forward Telescope 0◦ by
Karl Storz Veterinary Endoscopy [KARL STORZ SE & Co. KG,
Germany]; Mi-eye 3 by Trice Medical [Trice Medical, USA]).
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FIGURE 2 Arthroscopic view with the NanoScope of the shoulder joint. (a) Visible is the bone fragment on the caudal aspect of the glenoid.
Humerus (o), fragment (*), glenoid (+); (b) biceps tendon (*), humerus (+); and (c)medial glenohumeral ligament (*), humerus (+) (Eva Schnabl-Feichter
/Vetmeduni).

FIGURE 3 Mediolateral radiograph of the left shoulder joint, after
surgery, showing successful removal of both mineralised opacities. An ill-
defined, approximately 2× 1mmbig opacity can be seen caudodistal to the
caudal rim of the glenoid cavity as well as surrounding gas accumulation
(arrow) (Clinical Unit of Diagnostic Imaging/Vetmeduni).

Arthroscopic examination of the shoulder joint was performed
using a needle-sized chip-on-tip arthroscopy, the use ofwhich has
not yet been described in cats.

Needle arthroscopy proved to be efficient for visualising intra-
articular structures while being minimally invasive. The advan-
tages using the NanoScope include a 63% smaller incision, less
amount of rinsing fluid required, less weight, and the ability to
bend without loss of video quality (Arthrex, Inc. 2024). However,
it has certain limitations, as follows: 0◦ view, which differs
from the commonly used 30◦, and increased risk of iatrogenic
damage due to size and weight differences (Shafi et al., 2020).
Nonetheless, these limitations did not affect the accuracy of the
surgeon’s procedure in a recent publication in human medicine
(Burt et al., 2023). Depending on the size of the intraarticular
bodies, it is a common decision to convert to a mini-arthrotomy.
In our case, the conversion was done by extension of the caudal
portal to remove the fragment.

FIGURE 4 Histological section of one intraarticular osseous body
consisting of fibrocartilage (arrows), hyaline cartilage (*) and trabecular
bone (+) with fatty bone marrow. No inflammatory infiltration or
neoplastic tissue was found (haematoxylin and eosin, bar = 160 µm)
(Institute of Pathology /Vetmeduni).

FIGURE 5 Mediolateral radiograph of the left shoulder joint, 9
months after surgery. The glenoid cavity is remodelled extending mildly
more caudodorsally. An oval to triangularmineralised opacity can be seen
caudodistal to the caudal rim of the glenoid cavity. The humeral head is
misshaped (Clinical Unit of Diagnostic Imaging/Vetmeduni).
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FIGURE 6 Gait analysis of all four limbs in comparison. X-axis
represents the normalised stance phase; Y-axis represents the vertical
force [N]. The left forelimb (FL) shows lesser load than the right forelimb
(FR) with a flatter slope. The right hind leg (HR) shows a greater peak
force than the left (HL) (Section for Physical Therapy/Vetmeduni).

In the present case, severe bilateral shoulder dysplasia was
present, and thus it is likely that shoulder instability and sec-
ondary degenerative joint disease will develop in the future
(Roush, 1995). Scharf et al. (2004) described shoulder dysplasia in
a cat in combination with bicipital tenosynovitis, while Schwarze
et al. (2015) associated it with osteochondrosis dissecans. Mild
symptoms can be treated conservatively with NSAIDs and chon-
droprotectives; conversely, severe shoulder dysplasia warrants an
arthrodesis of the shoulder joint (Voss and Langley-Hobbs, 2009).

Histologically, there were no typical lesions supporting other
differential diagnoses such as osteochondrosis dissecans, osteo-
chondromatosis, fracture fragments or neoplasia.

Incomplete ossification has mainly been described in the context
of an ununited anconeal process of the ulna or associated with
the humerus condyle (Marcellin-Little, 2000). Although the exact
aetiology is not completely resolved, possible causes such as
genetics, osteochondrosis, trauma, or abnormal growth, have
been found (Olivieri et al., 2004). Clinically relevant UCG has
been reported in dogs (Olivieri et al., 2004) and in one cat (Serck
and Wouters, 2019) but without shoulder dysplasia, and the size
of the osseous body was significantly smaller.

The histopathological report of the cat from the current case
report suggests an incomplete ossification. As there is no ossifi-
cation centre at the caudal glenoid described in cats, it can be
suggested that this osseous body was possibly part of a newly
formed glenoid, a response to shoulder dysplasia and instability
to increase congruity and the joint surface, which was isolated.

This theory is corroborated by the fact that after 9 months, the
shoulder radiographs revealed an osseous body approximately in
the same area as the surgically removed osseous body. Possible
differential diagnosis are further mineralisation of a missed
ossifying body, mineralisation of the joint capsule or proliferation
of leftover cartilage or arthritis. Loose cartilage, supported by
synovial fluid, can proliferate and enlarge via endochondral
ossification (Bianchi and Martinoli, 1999).

The joint mouse is assumed to be a reaction to joint instability
or a break-away part of the glenoid due to a traumatic event. The

concurrent synovitis is likely a result of the instable osseous body
or an unnoticed trauma.

The lameness of the left thoracic limbmayhavemultifactorial ori-
gins, caused by the inflammation, osseous body’s mobility, and a
possible pinch pain. The gait significantly improved after success-
fully removing the osseous body, which is the preferred therapy in
dogs (Olivieri et al., 2004), proving the osseous body as the cause
of lameness in this cat. In case of a stable fragment, it should not
be considered as the cause of the lameness (Rochat, 2005) as it can
be also an incidental finding in dogs (Beale et al., 2003).

In addition to the orthopaedic examination, a gait analysis
using a ground measure plate can reliably detect lameness
in cats and dogs (Guillot et al., 2012, 2013; Schnabl-Feichter
et al., 2017, 2020). In this case, a visually undetected lameness
was found in the left thoracic and pelvic limb. Cats tend to
walk more cautiously and in a crouched posture in unfamiliar
surroundings. They can distribute their weight more evenly on
all limbs compared to dogs, making it difficult to detect mild
lameness in the consultation room (Schnabl-Feichter et al.,
2020). The mild lameness in the thoracic limb could be caused by
the reformed osseous body and the already described pathologies.
The perceived left pelvic limb lameness is suspected to be either
due to a coxarthrosis, which was hinted at initially taken pelvic
radiography suggested, or an unknown orthopaedic cause of
the left pelvic limb (e.g., trauma, tendinopathy, myositis). As
orthopaedic examination was unremarkable, the lameness was
not further investigated at the time of presentation.

An additional removal was not recommended yet, as the like-
lihood of a recurrence was considered and discussed with
the owner. Therefore, a regular clinical examination (e.g.,
orthopaedic examination, gait analysis, shoulder radiographs)
was recommended to the owner for monitoring.

4 Conclusion

This case report is the first to describe the use of needle
arthroscopy in the shoulder joint in a cat. It demonstrated
efficiency in visualising all intra-articular structures while being
minimally invasive. The lameness in this cat was likely caused
by the unstable osseous body caudal to the glenoid, a possible
response to joint incongruity and instability. This theory is
supported by the recurrence of the osseous body following
surgery. Therefore, removal of the osseous body is recommended
in cases of unstable fragments causing pain on palpation and
while walking.
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Endnotes
iNanoScope specifications: Single use sterile camera with chip-on-tip
technology and an integrated LED light source Outer scope diameter:
1.9 mm. Working length: 125 mm. Straight sheath kit with outer sheath
diameter: 2.4 mm. 0◦ direction of view, 120◦ field of view.

ii Symmetry index: (%) = 100 × (ABS(left–right)/(left + right)).
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