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ABSTRACT ARTICLE HISTORY
We describe a case of chronic lymphoplasmacytic villonodular synovitis (CLPVNS) associated Received 8 June 2020
with cranial cruciate ligament (CCL) disease in a 10-year-old spayed Jack Russell Terrier bitch. Revised 5 October 2020

The bitch was presented to a veterinary clinic with severe, non-weight bearing, acute left Accepted 21 October 2020
hindlimb lameness. The bitch had previously been treated surgically for stifle CCL disease of the KEYWORDS

same joint, using the lateral fabellar suture (LFS) technique. Since the treatment, the patient Dog; lymphoplasmacytosis;
had a history of intermittent left hindlimb non-weight bearing lameness that was manageable villonodular; proliferative
with nonsteroidal anti-inflammatory drugs (NSAIDs). Palpation and manipulation of the synovitis; stifle; lameness
affected stifle elicited severe pain. There were no other clinical or orthopaedic abnormalities.

Orthogonal radiographs of the affected stifle revealed moderate degenerative joint disease

and osteolytic lesions on the lateral aspect of the lateral femoral condyle and the head of the

fibula. A fluid aspirate from this joint was negative for bacterial growth on culture. Cytology

results were suspicious for CLPVNS. Exploratory arthrotomy, synovectomy, debridement and

lavage of the affected joint were performed. Bone and synovial membrane biopsy samples of

the joint were obtained and submitted to a laboratory for a histopathological confirmatory

diagnosis. CLPVNS was tentatively diagnosed by cytology, and confirmed by histopathology of

biopsy samples. This case report highlights the importance of checking for CLPVNS in dogs

with lameness associated with CCL disease, as reports show it to be underreported or

misdiagnosed.

1. Introduction US [19,20]. It is, however, frequently misdiag-
nosed [9].

The aetiology of villonodular synovitis (VS) is
uncertain  [6,12,14]. Degenerative [1,2,19,21,22],
immunopathological [3,23], reactive inflammatory
[6,15], neoplastic mechanisms [11,24] or both neo-
plastic and reactive inflammatory mechanisms [16]
have been suggested as possible causes.

Villonodular synovitis is usually confirmed by his-
topathology [3,12-15,25-27] and cytology [1,28],
especially if arthroscopic, radiological [5,6], physical
examination [19], and arthrotomy findings are sugges-
tive of the disease. More sophisticated techniques such
as magnetic resonance imaging [23], computed tomo-
graphy [11], biomarker assays and PET-SCAN [19]
are also useful techniques for the diagnosis of VS.

Clinical findings are usually consistent with degen-

Villonodular synovitis is a diffuse inflammatory and/
or proliferative condition of any joint synovial mem-
brane, with an immunological aspect [1-4]. The con-
dition is characterized by a reddish-brown
colouration, hypertrophy and villous or non-villous
proliferation of the synovial membrane [5-7]. When
chronic and associated with plasma cell and/or lym-
phocyte infiltrates, the condition is known as chronic
lymphoplasmacytic villonodular proliferative synovi-
tis (CLPVNS) [8,9]. CLPVNS has been described in
humans [6,9-11], dogs [1,3,12-15], horses [8] and
giraffe [16].

In dogs, CLPVNS can affect any joint of any limb
[11,17,18] but has more often been reported in the
stifle joint, where an association has been established
with cranial cruciate ligament (CCL) disease [1,3,12—-
15]. Though reportedly uncommon [13], CLPVNS has
been reported to occur in 51% of dogs with cranial
cruciate ligament disease [1] which, in turn, occurs in
about 0.56-1.19% of dogs in the United Kingdom and ~ The condition is normally treated by arthrotomy

erative joint disease and include severe pain and lame-
ness of the affected limb. Severe pain is elicited on
palpation and manipulation of the affected joint [13].
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Figure 1. Ventro-dorsal radiographic view of the pelvis and cranio-caudal radiographic view of both stifles at the time of
presentation. Note the osteolytic lesions on the lateral femoral condyle and head of the fibula of the left pelvic limb, reduced
joint space and soft tissue swelling around the stifle (white arrow). The metallic crimp clamp used to secure the lateral fabellar
suture nylon prothesis is visible on the lateral aspect of the lateral tibial condyle.

followed by synovectomy and post operatively managed
with steroids or non-steroidal anti-inflammatory drugs
(NSAIDs) and radiation therapy [26].

Development of CLPVNS in the stifle joint asso-
ciated with CCL disease has been reported from wes-
tern Europe [11,15,19,25,29], Scandinavia [12,13] with
a vast majority of reports from the United States
[1,3,14,23,27,30,31].

After management of a CLPVNS case in
Johannesburg, South Africa, search for literature on
the disease yielded only a limited number of reports.
The authors discovered that CLPVNS associated with
CCL rupture was a common and yet frequently mis-
diagnosed and underreported condition [9]. The cur-
rent case report highlights the need to check for
CLPVNS in cases of CCL disease in dogs. The report
briefly describes the clinical presentation, manage-
ment and outcome of CLPVNS secondary to CCL
rupture.

2. Case description

A 10-year-old spayed Jack Russell Terrier bitch weigh-
ing 8.6 kg was presented with a progressive, acute
onset, severe, left hindlimb lameness one day before
clinical presentation. The dog had a history of CCL
disease of the same stifle joint, 19 months prior to
presentation. The CCL disease had been surgically
managed using the lateral fabellar suture technique.
Medically, the bitch was managed preoperatively with
meloxicam (Metacam®, Boehringer Ingelheim) at
a loading dose of 0.2 mg/kg subcutaneously and main-
tained postoperatively on carprofen (Rimadyl®, Zoetis)
at 2.18 mg/kg orally twice a day for 5 days. In the

months following lateral fabellar suture stabilization,
there was occasional, mild and intermittent lameness
of the left stifle that responded well to rest and short
courses of oral carprofen (Rimadyl®’, Zoetis) at
2.18 mg/kg twice a day.

On presentation of the bitch for acute lameness,
physical examination revealed that all the parameters
were normal, but the left stifle joint was very painful
and swollen. Further orthopaedic findings were other-
wise unremarkable. The differential diagnoses for the
condition included, but were not limited to, peri-
prosthetic infection/inflammation, trauma, degenera-
tive joint disease, meniscal pathology, osteosarcoma
and synovial sarcoma.

A set of orthogonal radiographs of the pelvis, hip
and stifle joints (Figures 1-3) were taken under light
general anaesthesia induced with intravenous mede-
tomidine (Domitor®, Zoetis) at 12 ug/kg and intrave-
nous propofol (Propoven®, Fresenius Kabi AB) at
3.5 mg/kg. Evaluation of the orthogonal radiographs
of the left stifle revealed osteolytic lesions and perios-
teal reaction on the lateral aspect of the lateral femoral
condyle and the proximal aspect of the head of the
fibula (Figures 1 and 2). In addition, there was radio-
graphic evidence of moderate degenerative joint dis-
ease of the same joint (Figure 3).

Under the same light general anaesthesia, about 0.3
millilitres of sero-sanguineous, reddish orange,
slightly turbid joint fluid with reduced viscosity was
also aspirated from the left stifle joint. The sample was
submitted to a laboratory for cytology and culture.
Cytology indicated that the joint fluid from the left
stifle had a blood admixture with moderately high
cellularity  of nucleated cells, comprising
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Figure 2. Cranio-caudal radiographic view of the left stifle at the time of presentation. Note the metallic crimp clamp used to
secure the lateral fabellar suture nylon prosthesis on the lateral aspect of the lateral tibial condyle. Osteolytic lesions on the lateral
femoral condyle and the head of the fibula are evident (white arrows).

Figure 3. Lateral radiographic view of the left stifle. Note the metallic crimp clamp used to secure the lateral fabellar suture on the
proximal tibia (grey arrow). Moderate degenerative changes are also evident in the joint (white arrow).

predominantly of macrophages and nucleated neutro-
phils, in a proteinaceous precipitate displaying wind-
rowing of cells. No microorganisms were observed.
Further, the report noted that the joint fluid was
characterized by mild anisocytosis, cytoplasmic baso-
philia with eccentrically placed nuclei, mild to moder-
ate  anisokaryosis, fairly —mature chromatin,
inconspicuous nucleoli, some mitotic figures and

some multinucleate cells. Microbial culture of the
fluid showed no growth after an initial four days
followed by a further 48 hours of incubation under
aerobic and microaerophilic atmospheres. A tentative
diagnosis of CLPVNS was arrived at on the basis of
history, signalment, physical examination, radio-
graphic evaluation, clinical findings and cytology.
Postoperatively, the bitch was managed with
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meloxicam (Metacam®, Boehringer Ingelheim) at
a loading dose of 0.2 mg/kg subcutaneously and main-
tained with oral robenacoxib (Onsior®, Elanco) at
1.2 mg/kg once daily and oral gabapentin (Epleptin®,
Ranbaxy) at 12 mg/kg twice daily for 5 days.

Based on the joint fluid cytology, exploratory
arthrotomy [11], with the objective of synovectomy
[9], joint debridement; and biopsy sample collection
for the purposes of a confirmatory diagnosis was per-
formed under general anaesthesia 4 days after receipt
of joint fluid cytology and culture results. General
anaesthesia was induced intravenously using diaze-
pam (Pax®, Intramed) at 0.35 mg/kg, buprenorphine
(Temgesic, Reckitt Benckiser) at 17.5 ug/kg and pro-
pofol (Propoven®, Fresinius Kabi) at 5 mg/kg. The dog
was intubated to facilitate maintenance of general
anaesthesia with intratracheal inhalation of a mixture
of oxygen and 2% isofluorane (Isofor®, Safeline
Pharmaceuticals) [32].

The left stifle was accessed using a routine cranio-
lateral parapatellar arthrotomy approach as described
by Pierrmattei and Johnson [31]. Grossly, the synovial
membrane was reddish-brown in colour showing
a diffusely thickened and villous appearance accom-
panied by mild quantities of proteinaceous debris.
Bone and synovial membrane biopsy samples of the
affected area were collected just before the excision of
excess synovial membrane. In addition, the cruciate
ligament repair nylon prosthesis was explanted during
the exploratory arthrotomy procedure. After generous
lavage of the joint with sterile saline, the surgical site
was closed routinely using polydioxanone 4/0 suture
(MacZyn®, Scimitar). No cutaneous sutures were
placed. The procedure lasted approximately
one hour. The bitch was discharged on the day of
surgery and continued on robenacoxib at 1.2 mg/kg
orally once daily and gabapentin at 12 mg/kg orally
once daily for 5 more days.

The histopathological report of the biopsy samples
from the laboratory indicated a diffuse thickening
(hypertrophy) of the synovial membrane, forming
non-proliferative papillary-type exophytic fronds cov-
ered by plump reactive synoviocytes. There was an
increased vascularity of the sub-intimal layer. The sub-
intimal layer was also infiltrated with single or multi-
ple neutrophilic, lymphocytic and plasmacytic cell
populations.

3. Discussion

The signalment, clinical signs, history, radiographic
and cytological findings of the current case are sug-
gestive of CLPVNS as described in literature. The
diagnosis of CLPVNS was confirmed by histopathol-
ogy. The case reported herein was that of an older
spayed bitch which fits with the profile of CLPVNS
cases reported in literature [1,8,13,14]. It is notable,

however, that CLPVNS has not been previously
described in a Jack Russell Terrier. In fact, the condi-
tion has, often times, been reported in large breed dogs
[1,14] and occasionally in both large and small breed
dogs of different sexes [20,29]. The history of CCL
disease and clinical signs of unilateral, painful and
swollen stifle, and non-weight bearing intermittent
lameness [9,11] observed in the current case further
reinforced the suspicion of CLPVNS.

Radiographic signs of degenerative joint disease
typical of CLPVNS in this case have also been
described in previous cases [1,5]. The increased
joint effusion, narrowing of joint space and osteo-
phyte formation observed in the current case have
also been described in previous cases of CLPVNS
[1,5,8,9,17,33]. Radiographic evaluation of the left
stifle joint in the current case showed all the signs
described above except for subchondral bone
lucency. The results of radiographic evaluation also
showed lysis of the lateral femoral condyle and the
head of the fibula, signs probably related to the
prosthesis that was used to stabilize the joint
instability caused by cranial cruciate ligament rup-
ture. However, CLPVNS has been reported second-
ary to cruciate ligament disease even in the absence
of previous surgical intervention [30].

Furthermore, the sero-sanguineous appearance of
joint fluid and the reddish-brown discolouration of
the synovial membrane reported in this study has
also been described in cases of villonodular synovitis
by other studies [6,8,16]. The negative culture, high
cellularity, mitotic figures, appearance of red blood
cells, mild nucleated neutrophilia and abnormal
mononuclear cells on microscopy and the proteinac-
eous precipitation of the joint fluid [1,28,34], though
not pathognomonic for CLPVNS, is suggestive of the
condition. Not much should be read into the negative
synovial fluid culture results, as this method has a low
sensitivity. However, histology of the synovial fluid
smears was also negative, thus pointing to a non-
infectious synovitis [28].

In the current case, the histopathological picture of
a diffusely hypertrophied synovial membrane filled
with plump reactive mononuclear cells (synoviocytes
and macrophages) increased vascularity and infiltra-
tion of the sub-intimal layer with neutrophils, lym-
phocytes and plasma cells of the synovial membrane
gave a definitive diagnosis CLPVNS especially when
considered together with clinical examination find-
ings, history, signalment, radiography, cytology and
gross findings. This typical histopathological picture is
consistent with descriptions of CLPVNS by previous
studies [1,3,12,14,15,25-27].

Synovitis was, however, either missed or was not
assessed at the time of the surgical procedure to correct
CCL in the current case. According to Hulse et al. [35],
synovitis may be missed when CCL correction is
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performed as it is not routinely assessed in the proce-
dure. In several studies, CCL rupture and CLPVNS
have been reported to occur in association with each
other [1,3,12,14]. The actual sequence of events and the
cause-effect relationship between the two conditions,
however, remains elusive [2,7,18,36]. The rupture of
the CCL on the left stifle was either a sequel to an
acute traumatic event or repetitive micro-injuries asso-
ciated with stifle joint instability [2,8,9,13]. It has been
demonstrated that cell mediated and/or humoral
immune mechanisms against type I and type II collagen
fibres in the CCL and joint cartilage are involved in
synovitis associated with rupture of the CCL [1,12,34].

The immune response within the synovial joint
involves the systemic elaboration of acute phase reac-
tants cytokines and immunoglobulins into the circu-
latory system and the affected joint [1,15,22]. These
pro-inflammatory substances recruit inflammatory
cells such as macrophages, neutrophils and lympho-
cytes that amplify inflammation in both the ipsilateral
and contralateral stifle joints and damage the cruciate
ligaments of both joints [3,23]. Joint haemorrhage
resulting from chronic injuries due to joint instability
[8] and/or chronic inflammation or autoimmune
response [15,22,23,26] which initiated the CLPVNS
can explain the haemosiderin-laden macrophages
and the reddish-brown discolouration of the synovial
membrane. The pathology may even extend to the
caudal cruciate ligaments of both stifle joints [21].

Contrary to reports that only well circumscribed
lesions have a good prognosis in man and horses [8],
the case reported herein recovered uneventfully and
was clinically normal at the time this report was com-
piled (six months after surgery). The dog also
responded well to explantation of the cruciate nylon
leader line prosthesis and a course of NSAIDs, con-
sistent with what is described in literature.

In this current case report, it is impossible to ascer-
tain whether CLPVNS developed secondary to surgi-
cal management CCL or was actually the cause of CCL
rupture that might have been missed at the initial stage
of CCL diagnosis and treatment. However, the asso-
ciation of the two conditions is confirmed. CLPVNS
was confirmed by histopathology, surgically treated by
synovectomy, debridement and lavage. The intermit-
tent post-surgical lameness was successfully managed
with carprofen and oral gabapentin. The treatment
plan brought about complete recovery of the bitch
within six months of treatment. Finally, practitioners
are advised to look out for CLPVNS whenever CCL
disease is suspected or diagnosed.

Disclosure statement

No potential conflict of interest was reported by the authors.

ORCID

Tafara Mapuvire
Erick Kandiwa
Alaster Samkange
Oscar Madzingira
Borden Mushonga
2201

http://orcid.org/0000-0002-7170-0624
http://orcid.org/0000-0003-0424-3002
http://orcid.org/0000-0003-0646-6250
http://orcid.org/0000-0003-1145-9880
http://orcid.org/0000-0003-1062-

References

[1] Erne JB, Goring RL, Kennedy FA, et al. Prevalence of
lymphoplasmacytic synovitis in dogs with naturally
occurring cranial cruciate ligament rupture. ] Am Vet
Med Assoc. 2009;235(4):386-390.

[2] Fossum TW, Duprey LP, Huff TG, et al. Diseases of
joints. In: Small animal surgery. 4th ed. Missouri:
Elsevier Mosby; 2013. p. 1237.

[3] Little JP, Bleedorn JA, Sutherland BJ, et al
Arthroscopic assessment of stifle synovitis in dogs
with cranial cruciate ligament rupture. PLOS One.
2014;9(6):¢97329.

[4] Tilley LP, Smith FW. Cruciate ligament disease. In
Blackwell’s five-minute veterinary consult: canine and
feline. 6th ed. New Mexico: John Wiley & Sons; 2016.
p. 334-335.

[5] Innes JF, Costello M, Barr FJ, et al. Radiographic
progression of osteoarthritis of the canine stifle
joint: a prospective study. Vet Radio Ultrasound.
2004;45(2):143-148.

[6] Murphey MD, Rhee JH, Lewis RB, et al. Pigmented
villonodular synovitis: radiologic-pathologic
correlation. Radiographics. 2008;28(5):1493-1518.

[7] Carlson CS, Weisbrode SE. Bones, joints, tendons and
ligaments. In: Zachary JF, MacGavin MD, editors.
Pathologic basis of veterinary disease. 5th ed.
St. Louis Mo: Elsevier Mosby; 2012. p. 920-971.

[8] Hanson JA. Radiographic diagnosis—canine carpal
villonodular synovitis. Vet Radiol Ultrasound.
1998;39(1):15-17.

[9] Aisrai A, Azreg SAAI, Abdouslam OE. Pigmented
villonodular synovitis (PVNS) in human and animals:
a mini review article and conclusive view. Int Clin
Path J. 2017;5(2):233-236.

[10] Selby L, Kukar M, Wang ], et al. Pigmented villous
nodular synovitis mimicking metastatic melanoma
on PET-CT. Int ] Surg Case Rep. 2014;5(5):231-233.

[11] Dempsey LM, Maddox TW, Meiring T, et al
Computed tomography findings of pigmented villo-
nodular synovitis in a dog. Vet Comp Orthop
Traumatol. 2018;31(4):304-310.

[12] Danielsson F, Ekman S, Andersson M. Inflammatory
response in dogs with spontaneous cranial cruciate
ligament rupture. Vet Comp Orthop Traumatol.
2004;17(4):237-240.

[13] Akerblom S, Sjéstrém L. Villonodular synovitis in the
dog. Vet Comp Orthop Traumatol. 2006;19(2):87-92.

[14] Bleedorn JA, Greuel EN, Manley PA, et al. Synovitis
in dogs with stable stifle joints and incipient cranial
cruciate ligament rupture: a cross-sectional study. Vet
Surg. 2011;40(5):531-543.

[15] Doring AK, Junginger ], Hewicker-Trautwein M.
Cruciate ligament degeneration and stifle joint syno-
vitis in 56 dogs with intact cranial cruciate ligaments:
correlation of histological findings and numbers and



(16]

(17]

(18]

[19]

(20]

[21]

(22]

(23]

[24]

(25]

INTERNATIONAL JOURNAL OF VETERINARY SCIENCE AND MEDICINE . 105

phenotypes of inflammatory cells with age, body
weight and breed. Vet Immunol Immunopathol.
2018;196:5-13.

Thms EA, Rivas A, Bronson E, et al. Pigmented villo-
nodular synovitis in a reticulated giraffe (Giraffa
camelopardalis). ] Zoo Wildl Med. 2017;48(2):573-577.
Kusba JK, Lipowitz AJ, Wise M, et al. Suspected
villonodular synovitis in a dog. ] Am Vet Med
Assoc. 1983;182(4):390-392.

Bliss S, Todhunter R. Musculoskeletal system:
shoulder joint. In: Tobias KM, Johnston SA, editors.
Veterinary surgery: small animal. St. Louis, MO:
Elsevier; 2018. p. 818-819.

Adams P, Bolus R, Middleton S, et al. Influence of
signalment on developing cranial cruciate rupture in
dogs in the UK. J Small Anim Pract. 2011;52
(7):347-352.

Taylor-Brown FE, Meeson RL, Brodbelt DC, et al.
Epidemiology of cranial cruciate ligament disease
diagnosis in dogs attending primary-care veterinary
practices in England. Vet Surg. 2015;44(6):777-783.
Sumner JP, Markel MD, Muir P. Caudal cruciate
ligament damage in dogs with cranial cruciate liga-
ment rupture. Vet Surg. 2010;39(8):936-941.
Comerford EJ, Smith K, Hayashi K. Update on the
aetiopathogenesis of canine cranial cruciate ligament
disease. Vet Comp Orthop Traumatol. 2011;24
(2):91-98.

Sample SJ, Racette MA, Hans EC, et al. Radiographic
and magnetic resonance imaging predicts severity of
cruciate ligament fiber damage and synovitis in dogs
with cranial cruciate ligament rupture. PLOS One.
2017;12(6):e0178086.

Sistla R, Vidyasagar JVS, Afroz T. Malignant pigmen-
ted villonodular synovitis-a rare entity. ] Orthop Case
Rep. 2014;4(4):9.

Lemburg AK, Meyer-Lindenberg A, Hewicker-
Trautwein M. Immunohistochemical characterization
of inflammatory cell populations and adhesion mole-
cule expression in synovial membranes from dogs with
spontaneous cranial cruciate ligament rupture. Vet
Immunol Immunopathol. 2004;97(3-4):231-240.

(26]

(27]

(28]

(29]

(30]

(31]

(32]

[33].

(34]

(35]

(36]

Al-Tbraheemi A, Ahren WA, Fritchie K, et al
Malignant tenosynovial giant cell tumor: the true
“synovial sarcoma?” A clinicopathologic, immuno-
histochemical, and molecular cytogenetic study of
10 cases, supporting origin from synoviocytes. Mod
Pathol. 2019;32(2):242-251.

Kuroki K, Williams N, Ikeda H, et al. Histologic
assessment of ligament vascularity and synovitis in
dogs with cranial cruciate ligament disease. Am ] Vet
Res. 2019;80(2):152-158.

MacWilliams PS, Friedrichs KR. Laboratory evalua-
tion and interpretation of synovial fluid. Vet Clin
Small Anim Pract. 2003;33(1):153-178.

Guthrie JW, Keeley B], Maddock E, et al. Effect of
signalment on the presentation of canine patients
suffering from cranial cruciate ligament disease.
J Small Anim Pract. 2012;53(5):273-277.

Galloway RH, Lester SJ. Histopathological evaluation
of canine stifle joint synovial membrane collected at
the time of repair of cranial cruciate ligament rupture.
J Am Anim Hosp Assoc. 1995;31(4):289-294.
Piermattei DL, Johnson KA. An atlas of the surgical
approach to the bones and joints of the dog and cat.
4th ed. Philadelphia: Elsevier; 2004. p. 342-345.
Grubb T, Sager J, Gaynor JS, et al. 2020 AAHA
anesthesia and monitoring guidelines for dogs and
cats. ] Am Anim Hosp Assoc. 2020;56(2):59-82.
Wood RD, Gibson T. Synovial fluid analysis of the
dog and cat. In: Sharkey LC, Radin MJ, Seelig D,
editors. Veterinary cytology. 1st ed. New Jersey:
John Wiley & Sons Inc.; 2020. p. 727-735.

Lawrence D, Bao S, Canfield PJ, et al. Elevation of
immunoglobulin deposition in the synovial mem-
brane of dogs with cranial cruciate ligament rupture.
Vet Immunol Immunopathol. 1998;65(1):89-96.
Hulse D, Beale B, Kerwin S. Second look arthroscopic
findings after tibial plateau leveling osteotomy. Vet
Surg. 2010;39(3):350-354.

Kowaleski MP, Boudrieau RJ, Pozzi A. Stifle joint. In:
Tobias KM, Johnston SA, editors. Veterinary surgery:
small animal. 2nd ed. St. Louis, MO: Elsevier; 2018. p.
1071-1192.



	Abstract
	1. Introduction
	2. Case description
	3. Discussion
	Disclosure statement
	ORCID
	References



