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Hindfoot Endoscopy for the Treatment of Localized Pigmented
Villonodular Synovitis
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Ivan Levaj , Damjan Dimnjakovi¢, Ivan Bojani¢

Learning Point of the Article:
LPVNS of the ankle is a rare but important clinical entity and hindfoot endoscopy, when performed by an experienced ankle surgeon, is a safe
and effective procedure for removal of LPVNS situated in posterior ankle recess.

Introduction: Pigmented villonodular synovitis (PVNS) is a rare and benign proliferative lesion affecting synovial lining of joints, bursae, and
tendon sheaths. Depending on the extent of synovial involvement, two forms are distinguished, diffuse, and localized. Intra-articular localized
form of PVNS (LPVNS) presents as anodular, well circumscribed, pedunculated, or sessile soft-tissue mass.

Case Presentation: We report a case of an unusual localization of LPVNS in posterior ankle recess in a 42-year-old male with concomitant
anterior ankle impingement syndrome. To address both the posterior and the anterior ankle disorders the patient was treated with combined
two-portal endoscopic hindfoot approach and anterior ankle arthroscopy within the same operative session. The hindfoot endoscopy
encompassed complete removal of the localized mass, partial synovectomy of the area at the base of the lesion, removal of os trigonum, and a
loose body impinged in the interval between tibia and fibula. The anterior ankle arthroscopy included removal of the osteophytes from the
anterior distal tibia and dorsal talus. Patient continued his normal daily and sporting activities without any restrictions and no recurrence of
LPVNS 2 years after the surgery.

Conclusion: PVNS is an important clinical entity that should always be thought of as a differential diagnosis when treating patients with ankle
disorders. Hindfoot endoscopy, when performed by an experienced ankle surgeon, is a safe and effective procedure for LPVNS of the posterior
anklerecess, when deemed amenable to complete resection.
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Introduction while diffuse PVNS (DPVNS) affects the entire synovium of the

Pigmented villonodular synovitis (PVNS) is a benign joint and is villous in nature. Microscopically, the two types show
proliferative condition arising from synovial lining of joints, B© clear difference. LPVNS is considerably less frequent
bursae, and tendon sheaths. It is a rare disease that can affect any compared to the DPVNS and represents only 6-11% ofall PVNS
age group but predominantly occurs in middle-age patients, with €ases. PVNS usually presents as a monoarticular disease of large
equal sex prevalence. In 1976, Granowitz et al. distinguished two joints. Kneeis by far the most commonly affected joint, followed
forms of the disease, localized, and diffuse [1]. Their byhip, ankle, wrist, shoulder, and elbow [2].

classification was based on macroscopic appearance and the The aim of this case report was to present a rare case of LPVNS
extent of synovial involvement. Intra-articular localized PVNS localized in the posterior ankle recess that was excised using two-
(LPVNS) is described as nodular, well circumscribed, portal endoscopic hindfoot approach. The patient agreed to the
pedunculated, or sessile mass with focal synovial involvement, publication ofthe data concerningthe case.
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Figure 1: Pre-operative plain radiographs of the ankle. (a)

Anteroposterior radiograph shows diffuse swelling of the ankle and
irregular inferior border of tibial plafond suggesting anterior tibial
osteophytes. (b) Lateral radiograph shows osteophytes at the anterior
distal tibia and dorsal talar neck with preservation of the tibiotalar joint
space. Furthermore, lateral radiograph shows in posterior ankle recess
os trigonum (arrow) and disturbance in anteroinferior corner of
Kager'striangle due to soft-tissue mass (arrowhead).

Case Report

A 42-year-old male presented to our outpatient clinic with a 2-
year history of the right ankle stiffness, swelling, and
intermittent catching and locking sensation. The patient’s
medical history and family history were unremarkable. There
was no history of trauma. Before the onset of symptoms, he
played football regularly.

On physical examination, there was a marked swelling of the
right ankle. Passive and active dorsal and plantar flexion were
reduced compared to the left ankle. Pain was elicited at extreme
passive dorsiflexion and with direct palpation over the anterior
ankle. The hyperplantarflexion test produced pain over the
posterior aspect of the ankle and feeling of locking. The laxity
observed with the anterior drawer maneuver was similar to that
of the left ankle. Subtalar motion and midfoot motion were
unrestricted and non-tender. Neurological and vascular

examinations were normal.

Typical clinical findings on physical examination suggested
anterior and posterior ankle impingement syndromes as most
likely causes of patient’s symptoms, indicating further
radiological investigations. Standard anteroposterior (AP) and
lateral (LL) radiographs (Fig. 1) showed diffuse swelling of the
ankle and osteophytes of the anterior distal tibia and dorsal talar

Figure 2: Pre-operative magnetic resonance imaging (MRI) of the ankle. Pre-operative fat-suppressed proton-density-weighted
MRI sequences of the ankle. MRI images in (a) sagittal, (b) coronal, and (c) axial plane show low signal intensity soft-tissue mass in
the posterior ankle recess encircled by high signal intensity zone (arrow).

neck. Os trigonum and unexpected soft-tissue mass were
detected in the posterior ankle recess, behind the posterior
process of the talus. Magnetic resonance imaging (MRI) of the
ankle was performed to evaluate the soft-tissue mass (Fig. 2).
MRI demonstrated a nodular lobulated soft-tissue mass in the
posterior ankle recess measuring 29 x 18 x 19 mm. T1- and T2-
weighted images showed heterogeneous mass, with
predominantly low-to-intermediate signal intensity. PD-
weighted images revealed a high signal intensity halo
surrounding the low intensity signal mass. Furthermore, an
additional bone fragment, which was notvisible on standard AP
and LL radiographs was detected on MRI. It was impinged
between distal portion of tibia and fibula. Multislice computed
tomography of the ankle was also performed to define the
morphology of the bony lesions and help more accurate
planning of surgical procedure.

The patient’s history, clinical, and radiological findings helped
to confirm the diagnosis of anterior and posterior ankle
impingement syndromes with the presence of a loose body,
impinged between tibia and fibula. Because of typical MRI
findings for LPVNS, an excisional biopsy of the soft-tissue mass
in the posterior ankle recess was indicated to confirm the
diagnosis. Due to concurrent presence of anterior and posterior

ankle pathology, we decided to use combined two-portal

Figure 3: Arthroscopic view of localized pigmented villonodular
synovitis in the posterior ankle recess. Arthroscopic view of the posterior
ankle recess from the posteromedial portal shows (a) pedunculated well-
encapsulated soft-tissue mass with yellow and brown pigmentation, and
(b) a radiofrequency wand, placed through posterolateral portal, in
contact with pedicle ofa soft-tissue mass.

Figure 4: Histopathological images of the soft-tissue mass removed during hindfoot endoscopy. Hematoxylin and eosin-
stained slide with original magnification x4 () and 10 (b). The lesion histologically displayed a fibrohystiocytic stroma with
randomly dispersed multinucleated giant cells, some siderophages and diffuse infiltration by macrophages, foamy
macrophages, and lymphocytes confirming the diagnosis oflocalized pigmented villonodular synovitis.
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Table 1: Summary of demographic information, clinical presentation, operative, and postoperative features of the patient

with localized pigmented villonodular synovitis (LPVNS) localized in the posterior ankle recess from the literature report

Study/year of  Age (years)/ Procedure/Surgical Follow-up
P L
publication Gender b approach (months) WEILLCT
Palpable mass, painless osteromedial
Soifer er al . 1993 11/F swelling, full range of P ankle Open surgery/NR 12 No
ankle motion
Pall?able mass, . @Gz
g
Kanekoer al . 2000 14/F e, i, (T e ankle la:e‘;‘j:;kl siene | 40 No
of ankle motion P!
Progressively worsening Open
pain and swelling, calf dial surger; 1
RandeskluiRen2 A pain during ankle ankle approach extended L B
dorsiflexion distal medially
L N Open
Bisbinas et al. 2004 15/F R s P urger 150 No
persistent swelling ankle
approach
. . Open
IS/F Persistent Pamless = 12 No
swelling ankle
approach
P ivel . en
Novikov ez al . 2018 11/F e posterior ankle  surgery/posterolateral 60 No
discomfort and swelling o

endoscopic hindfoot approach and anterior ankle arthroscopy
within the same operative session. The procedure was executed
with the patient under spinal anesthesia and in the prone
position. A tourniquet was placed around his upper leg but was
not inflated. This was done due to good experience of senior
authors [3], who have previously described that not inflating
the tourniquet, while using an arthroscopic pump, provides
good visualization and good postoperative results in anterior
ankle arthroscopy. The hindfoot endoscopy was performed
through the posteromedial and posterolateral portals as
described by van Dijk et al. [4], and by utilising a 4.0 mm 30°
arthroscope. The portals were used interchangeably as viewing
or working portals. At the level of subtalar joint, a well-
encapsulated, pedunculated, and yellowish-brown nodule was
observed. It was cut from the stalk with a radiofrequency wand
and the mass was removed from the joint with a grasper (Fig. 3).
The specimen was sent for histopathological analysis. Partial
synovectomy was then performed at the base of the lesion with
the help of a shaver and a radiofrequency wand to achieve
complete macroscopiclocal clearance. Os trigonum and aloose
bodyimpinged in the interval between tibia and fibula were also
extracted from the posterior ankle recess. After the completion
of hindfoot endoscopy, the portals were sutured. The patient
was then turned into a supine position, leaving all instruments
on a sterile table. The foot and ankle were disinfected again,
with new sterile draping applied. Once the patient was adjusted
in the supine position, anterior ankle arthroscopy was
performed using standard anteromedial and anterolateral
portals utilizing a 2-portal dorsiflexion method. An
arthroscopic shaver and a radiofrequency wand were used to
debride hypertrophic synovium and fibrotic tissue in the
anterior ankle recess, including the lateral and medial gutters. A
combination of a shaver and a burr was then used to reshape the
anterior distal tibia and dorsal talus to their native form. At the
end of the procedure, a No. 12 closed suction drain was placed
through the anterolateral portal into the joint and the portals
were sutured.

The drain was removed on the st postoperative day, when

patient started with active and passive range of motion (ROM)
exercises. A posterior splint with the ankle in the neutral
position was used overnight for 3 weeks after the surgery.
Weight-bearing as tolerated, with the support of crutches, was
allowed for the first 3 weeks after surgery. It was followed by
gradual progression to full weight-bearing over the next 3
weeks. During this period, patient underwent a course of
physiotherapy, consisting of a ROM and strengthening
exercises.

Histopathological analysis confirmed that nodular mass found
inthe posterior recess of the ankle wasindeed a LPVNS (Fig. 4).
No recurrence was noted at the final follow-up, 2 years after the
surgery. Patient was satisfied with the procedure. He continued
playing football several times a week, without anyrestrictions.

Discussion

We presented a case of LPVNS, found in posterior ankle recess
that was successfully removed using two-portal endoscopic
hindfoot approach. There is a consensus in the literature that
LPVNS of the knee joint should be arthroscopically treated by
removal of the localized mass and synovectomy of the area
surrounding the base of the lesion [5, 6]. This has yet to be
proven in the case of LPVNS of the ankle. However, there is a
clear tendency in the literature toward arthroscopic treatment
of LPVNS, when localized in anterior ankle recess [7, 8,9, 10].
Our review of the recent literature on surgical management for
LPVNS situated in the posterior ankle recess found only five
case reports (six cases) (Table 1) [11, 12, 13, 14, 15]. In all six
cases, LPVNS was managed using open surgical approachesand
showed norecurrence, at the mean follow-up of 3.9 years.

In 2000, van Dijk etal. [4] developed a two-portal technique for
hindfoot endoscopy with the patient in the prone position, and
although it is a relatively novel procedure, it has become an
essential surgical method in the treatment of various posterior
ankle and subtalar joint disorders. A great advancement
introduced by this technique is the ability to reach several
articular and periarticular structures in the posterior recess of
the ankle and subtalar region through the two portals. However,
hindfoot endoscopy is technically demanding surgical
procedure which requires skills different from those usually
required for arthroscopy when working inside a joint. The
surgeon has to create a working space in the area external to the
joint, normally occupied by fat and other soft tissues. The
proximity of the tibial (medial) neurovascular bundle and sural
nerve to the posteromedial and posterolateral portals raises the
possibility of damage to these neurovascular structures,
particularly when creating the working space needed in this
type of approach. Nickisch et al. reported that out of 189
posterior ankle arthroscopies, injury to the tibial and sural nerve
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occurred in 7 cases (3.7%) in total, and from these only two
(1.1%) failed to resolve [ 16]. Complication rates after hindfoot
endoscopy reported by Zwiers et al. were similarly low with
1.8% of patients suffering a major complication and 5.4% of
patients suffering a minor complication [17]. This is markedly
better than the incidence of complications following open
surgical treatment of posterior ankle impingement syndrome,
which has been reported to be from 10% to 24% [ 18, 19]. Apart
from the neurological problems, the most common
complications of the hindfoot endoscopy are sinus tract
formation, postoperative swelling, wound infection, and
complex regional pain syndrome [20]. Adequate knowledge of
regional anatomy, cadaver training, as well as careful pre-
operative planning and standardized operative technique are of
utmostimportance to minimize the risk of these complications.

Conclusion

PVNS is an important clinical entity which every orthopedic
surgeon should have heightened awareness of, particularly
when treating patients with ankle disorders. Furthermore,
LPVNS of the ankle, situated in posterior ankle recess, is
amenable for arthroscopic treatment in the hands of
experienced ankle surgeon. Complete removal of the localized
mass and a partial synovectomy of the area at the base of the
lesion should always be performed.

Clinical Message

LPVNS is an important clinical entity. The diagnostic delay
should be avoided by raising awareness of this entity among
orthopedic surgeons, particularly those who treat patients
with ankle disorders. Hindfoot endoscopy, when performed
by an experienced ankle surgeon, is a safe and effective
procedure for LPVNS ofthe posterior ankle recess.

Declaration of patient consent : The authors certify that they have obtained allappropriate patient consent forms. In the form, the patient has given the consent for his/ herimages and other clinical information to
bereportedin thejournal. The patient understands thathis/ her names and initials will not be published and due efforts willbe made to conceal theiridentity, but anonymity cannotbe guaranteed.

Contflictofinterest:Nil Source of support:None
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