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1 |  INTRODUCTION

Pigmented villonodular synovitis (PVNS) is a rare prolif-
erative disorder of an uncertain origin belonging to benign 
synovial dystrophies, characterized by villous or nodular 
hyperplasia of the synovium.1,2 There are mainly two types 
of PVNS: the first affects the synovium of a joint diffusely, 
whereas the second localized form focally involves the sy-
novium about a tendon sheath.1,3 The diffuse form is usu-
ally monoarticular, affecting large joints such as knees, hips, 
ankles, shoulders, and elbows.1,4 But PVNS rarely involves 
the axial skeletal system.5-7 Within the spine, lumbar local-
izations are the less encountered. Thus, their description in 
the literature is only restricted to some case reports.1,7 In this 
paper, we report a new case of a PVNS of the lumbar spine 
and try to review different epidemiologic, clinic, radiologic, 
and therapeutic features related to this pathologic entity.

2 |  CASE DESCRIPTION

We report the case of a 57-year-old woman, known to be suf-
fering from diabetes, and operated during the childhood for 

an appendicitis. She presented for right sciatica without any 
defined systematization. These pains began since one year 
and progressively worsened, with association to intermittent 
claudication and decrease of the walking range. Nevertheless, 
the patient did not complain from any sphincteric disorders. 
On physical examination, the patient had a slight motor defi-
cit of the right lower limb, associated with absent patellar and 
achilean reflexes, as well as a stiffness of the lumbar paraver-
tebral muscles. Otherwise, there were neither sensitive deficit, 
nor lumbar skin abnormalities. Spine MRI (Figure 1) showed 
a right paramedical tumor on the level of L4-L5, which 
seemed to be intradural and extramedullary. The tumor was 
compressing the right L4 root as well as the cauda equine, 
which was congruent to the clinical symptomatology of the 
patient. This was associated with a grade I L5-S1 listhesis 
with bilateral foraminal stenosis. The decision was to operate 
the patient for both removal of the tumor and stabilization of 
the lumbar spine. The first stage of surgery consisted on an 
osteosynthesis by pedicular screws ranging from L3 to S1, 
skipping the right L4 screw because the tumor was situated at 
that level. After spinolaminectomy, the second stage focused 
on the removal of the tumor. In fact, the lesion was greenish, 
extradural, seeming to originate from the L4 vertebral body, 
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extending laterally toward the right pedicule, which was to-
tally destroyed. Underneath the pedicle, the right L4 root was 
also invaded by the tumor as it seemed to be swollen with 
yellowish aspect. The facet joint was only partially invaded. 
The tumor was gradually removed by fragmentation, and the 
right L4 root was sacrificed. Surgical exeresis was incom-
plete because of the persistence of some tumor tissue on the 
posterior wall of the vertebral body, whose access was made 
hard by the interposition of the cauda equine and bleeding. 

Postoperative, the patient reported right sided sciatica, but no 
major complications were noticed. She was discharged on the 
5th day after surgery. Pathologic examination concluded to a 
pigmented villonodular synovitis (Figure 2). On the follow-
up, the patient reported a regress of the lumbosciatic pain, but 
kept right L5 paresthesia partially improved by gabapentin. A 
control MRI (Figure 3) was performed 1 year and a half after 
surgery. It showed a small lesion (recurrence or relic) without 
any contact with intracanalar nervous elements.

F I G U R E  1  A and B, Sagittal section 
of a lumbar spine MRI on T2-WI (A) 
showing a tumor on the level of L4-L5. 
This was associated with a grade I L5-S1 
listhesis with bilateral foraminal stenosis. 
Axial section of a lumbar spine MRI on 
T2-WI (B) showing that the tumor is right 
paramedical, intradural, extramedullary, and 
compressing the right L4 root as well as the 
cauda equine

(A) (B)

F I G U R E  2  A and B, Pathologic 
examination (A) showing villous appearance 
of the synovial with elongated fringes 
(Hematoxylin Eosin ×10). On higher 
magnification (×40) (B), the connective 
tissue seems to contain an inflammatory 
infiltrate with lymphocytes and 
macrophages

(A) (B)

F I G U R E  3  A and B, Sagittal (A) 
section of a lumbar spine MRI on T2-WI 
and axial (B) section of a lumbar spine MRI 
on T1-WI with injection of gadolinium 
showing a small recurrent or residual lesion

(A) (B)
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3 |  DISCUSSION

Pigmented villonodular synovitis is an uncommon con-
dition, distinguished by synovial proliferation associ-
ated with a hemosiderin deposition in the affected joint.7 
Calcifications are not featured to this pathology.8 PVNS 
is mainly associated with monoarticular manifestations of 
lower extremities. In opposite, spinal localizations are very 
rare.5,9 According to Motamedi's1 study, which is one of 
the very few who studied spinal PVNS through multiple 
cases study, as most of the published papers are about case 
reports: 53% of the spinal PVNS were cervical, 27% tho-
racic, and 20% lumbar.

The etiology of the PVNS is still under debate. Some 
authors proposed neoplasms, traumas, inflammation, and 
metabolic derangement as the primum movens for the onset 
of the derangement.9 The high cellularity of the lesion, the 
tendency for recurrence, and some cases of local malignant 
behavior support a possible neoplastic process.10 However, 
in our case, there was no evidence about any associated 
tumoral process even after follow-up. The presence of in-
flammatory cells: histiocytes, macrophages, may suggest 
an underlying inflammatory process.11 Post-traumatic 
hemorrhage is also mentioned, but there would be no sta-
tistical correlation between traumas and PVNS, as is the 
case for our patient.12,13 In one case, trisomy 7 was docu-
mented suggesting that chromosomic aberrations may lead 
to PVNS, thus the interest to orientate researches toward 
genetics.14

The main clinical complaints are mostly represented pain, 
associated or not to neurologic deficits. Our patient experi-
enced both sciatica and motor deficit. These symptoms tra-
duce the compression or even an invasion of the intracanalar 
nervous elements, namely the cauda equine or the medulla 
and roots.7,14

Radiological features concerning PVNS have mainly been 
reported in detail for PVNS located in the extremities.9 On 
spine located PVNS, Computed tomography usually shows 
hyperdense enhancing soft-tissue mass that may at first sight 
raise the diagnosis of disk herniation or bone erosions.15 
Currently, the gold standard for diagnosis of PVNS is mag-
netic resonance imaging (MRI). It classically shows a mixed 
signal of the tumor on T2-weighted images, related to hemo-
siderin deposition.16 This investigation is also able to reveal 
the extent of the lesion, mainly any conflicts with nervous 
structures.17 Nevertheless, radiologic diagnosis of PVNS is 
not obvious, and several differential diagnoses may be dis-
cussed including primary bone lesions, extradural and mes-
enchymal neoplasms such as osteoblastomas, schwannomas, 
large cell lymphomas, fibrohistiocytic tumors and hypertro-
phic synovitis.2,9,16

When discussing pathological features, giant cell tumors 
(GCT) can be classified into two forms: localized (GCT 

of the tendon sheath, or nodular tenosynovitis) and diffuse 
(diffuse-type giant cell tumor or PVNS). Localized GCT 
principally affects the small joints and presents as a solitary 
slow-growing tumor. PVNS is a more aggressive form affect-
ing both small and large joints.

Localized GCT are commonly slow-growing, painless tu-
mors, fixed to deep structures, and eroding the bone. They 
always present as a soft-tissue swelling in the hand or foot, 
adjacent to a small joint. Spinal localizations are extremely 
rare. On the opposite, PVNS cause often intermittently tender 
and painful joint. Although considered to be a benign condi-
tion, the diffuse form is more aggressive, with a high recur-
rence rate after surgery of 25%.11,14,18

The aim of the treatment for patients suffering of spinal 
PVNS is gross total excision of the tumor with functional 
preservation, and to lower the recurrence rate, which varies 
between 18% and 50% for all spinal cases.16-18 Several man-
agement options were discussed including surgery, radio-
therapy, and radioisotope infusions.2,17 Considering the high 
tendency for local recurrence of PVNS, with very rare cases 
of metastases, the ideal treatment would be complete opera-
tive excision referring to most of the published therapeutic 
experiences.2,7-9,16 Preoperative, several surgical approaches 
were described, including or not osteosynthesis depending of 
the extend and the location of the lumbar PVNS. All papers 
converge toward the evidence of attempting the most com-
plete removal of the tumor.2,5,7,10,16 Regarding the high recur-
rence rates, some authors propose systematic postoperative 
radiotherapy.2,16 Others consider adjuvant treatment just in 
case of incomplete removal of the mass, as only about 9% 
of the patients presented tumor recurrence after a total exci-
sion.16 In our experience, the patient had no postoperative ra-
diotherapy despite that he had an incomplete tumor excision. 
He remained asymptomatic a year after surgery, and control 
MRI showed no further progression of the mass.

4 |  CONCLUSIONS

Pigmented villonodular synovitis involving the spine is rare. 
Awareness of this lesion is important because it may mimic 
several other neoplastic and non-neoplastic lesions of this lo-
cation. Standard treatment for spinal PVNS is surgical gross 
total removal. There is still no consensus regarding the ef-
ficacy of radiotherapy as adjuvant treatment. More case stud-
ies of spinal PVNS are needed to clarify treatment following 
surgery.

ACKNOWLEDGMENT
Published with written consent of the patient.

CONFLICT OF INTEREST
Author and co-authors declare having no conflicts of interests.



   | 2349GADER Et Al.

AUTHOR CONTRIBUTIONS
GG: wrote the article. AB: made the bibliographic research 
and provided radiologic iconography. AZ: provided patho-
logic iconography and features. AD: provided radiologic 
iconography and radiologic interpretation. IZ: corrected the 
manuscript. MB: corrected the manuscript and made syn-
chronization between different authors.

ETHICAL APPROVAL
We confirm that the manuscript has been read and approved 
by all named authors and that there are no other persons who 
satisfied the criteria for authorship but are not listed. We 
further confirm that the order of authors listed in the manu-
script has been approved by all of us. We confirm that we 
have given due consideration to the protection of intellectual 
property associated with this work and that there are no im-
pediments to publication, including the timing of publication, 
with respect to intellectual property. In so doing, we confirm 
that we have followed the regulations of our institutions con-
cerning intellectual property.

ORCID
Ghassen Gader   https://orcid.org/0000-0002-3895-5270 

REFERENCES
 1. Motamedi K, Murphey MD, Fetsch JF, et al. Villonodular synovitis 

(PVNS) of the spine. Skeletal Radiol. 2005;34(4):185-195.
 2. Müslüman AM, Çavuşoğlu H, Yılmaz A, Dalkılıç T, Tanık C, 

Aydın Y. Pigmented villonodular synovitis of a lumbar interverte-
bral facet joint. Spine J. 2009;9(8):e6–9.

 3. Al-Nakshabandi NA, Ryan AG, Choudur H, et al. Pigmented villo-
nodular synovitis. Clin Radiol. 2004;59:414-420.

 4. Arnold PM, Dunlay RP, Haynes NG, Tawfik O, Hodges J. 
Pigmented villonodular synovitis of the thoracic spine: case report 
and review of the literature. Coluna/Columna. 2009;8(1):99-102.

 5. Koontz NA, Quigley EP, Witt BL, Sanders RK, Shah LM. 
Pigmented villonodular synovitis of the cervical spine: case report 
and review of the literature. BJR Case Rep. 2016;2(1):20150264.

 6. Celiktas M, Asik MO, Gezercan Y, Gulsen M. Pigmented villonod-
ular synovitis of the thoracic vertebra presenting with progressive 
spastic paraparesis. Case Rep Orthop. 2013;2013:1-4.

 7. Aydinli U, Ozturk C, Yalcinkaya U, Oztop F. Pigmented villo-
nodular synovitis of the lumbosacral spine. Eur J Orthop Surg 
Traumatol. 2005;15(1):53-56.

 8. Oe K, Sasai K, Yoshida Y, et al. Pigmented villonodular synovitis 
originating from the lumbar facet joint: a case report. Eur Spine J. 
2007;16(S3):301-305.

 9. Yener U, Konya D, Bozkurt S, Ozgen S. Pigmented villonodular 
synovitis of the spine: report of a lumbar case. Turk Neurosurg. 
2009;20(2):251-256.

 10. Gezen F, Akay K, Aksu A, Beduk A, Seber N. Spinal pigmented 
villonodular synovitis: a case report. Spine. 1996;21:642-645.

 11. Oda Y, Takahira T, Yokoyama R, Tsuneyoshi M. Diffuse-type 
giant cell tumor/pigmented villonodular synovitis arising in the 
sacrum: malignant form. Pathol Int. 2007;57:627-631.

 12. Rovner J, Yaghoobian A, Gott M, Tindel N. Pigmented villonod-
ular synovitis of the zygoapophyseal joint: a case report. Spine. 
2008;33:656-658.

 13. Sampathkumar K, Rajasekhar C, Robson M. Pigmented villonodu-
lar synovitis of lumbar facet joint: a rare cause of nerve root entrap-
ment. Spine. 2001;26:213-215.

 14. Graham E, Kuklo T, Kyriakos M, Rubin D, Riew K. Invasive pig-
mented villonodular synovitis of the atlantoaxial joint: a case re-
port. J Bone Jt Surg Am. 2002;84:1856-1860.

 15. Hsieh Y-C, Chen W-Y, Hsieh T-Y, Chan WP. Pigmented Villonodular 
synovitis of the lumbar spine. J Clin Rheumatol. 2012;18(5):274-275.

 16. Oh SW, Lee MH, Eoh W. Pigmented villonodular synovitis on lum-
bar spine: a case report and literature review. J Korean Neurosurg 
Soc. 2014;56(3):272.

 17. Giannini C, Scheithauer B, Wenger D, Unni K. Pigmented villo-
nodular synovitis of the spine: a clinical, radiological, and morpho-
logical study of 12 cases. J Neurosurg. 1996;84:592-597.

 18. Furlong M, Motamedi K, Laskin W, Vinh T, Murphey M, Sweet 
D. Synovial-type giant cell tumors of the vertebral column: a 
clinicopathologic study of 15 cases, with a review of the litera-
ture and discussion of the differential diagnosis. Hum Pathol. 
2003;34:670-679.

How to cite this article: Gader G, Belaïd A, Zehani A, 
Daghfous A, Zammel I, Badri M. Villonodular synovitis 
of the lumbar spine: Case report of a rare pathology. 
Clin Case Rep. 2020;8:2346–2349. https://doi.
org/10.1002/ccr3.3107

https://orcid.org/0000-0002-3895-5270
https://orcid.org/0000-0002-3895-5270
https://doi.org/10.1002/ccr3.3107
https://doi.org/10.1002/ccr3.3107

