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Abstract. Background: Giant cell tumor of the tendon sheath (GCTTS), also termed Tenosynovial giant cell
tumor (TGCT), is a locally aggressive tumor which originates from tendon sheaths or bursas. Around 3-5%
of these tumors arise from foot and ankle. Localized lesions in this area are often manifested as firm masses
or nodules with slow but continuous progression through months and years. Pain associated with weight-
bearing, as well as limitations in joint motions, may be reported, depending on tumor’s location. Surgery is
the treatment of choice for the definitive removal of GCTTSs with the aim to eradicate the neoplasm and
restore the lower limb’s functionality.

Methods: Thirteen cases suffering from GCTTS of the foot and ankle underwent surgical resection at our
institution between 2017 and 2022. For each case we recorded pre-operative and post-operative symptoms, as
well as their pre-operative and post-operative functional status according to both MSTS and AOFAS scores.
Eventual complications and local recurrences were reported.

Results: Each patient experienced an at least mild pain before surgical treatment. The mean pre-operative
MSTS and AOFAS scores were 22.8 and 70.7, respectively. The mean tumor size was 17.7 mm. Each patient
received a resection with wide margins. Two cases (15.4%) had local recurrences. None had major complica-
tions at their latest follow-up. After the surgery, the mean post-operative MSTS and AOFAS scores increased
to 28.3 and 92.2, respectively.

Conclusion: Resection with wide margins for foot and ankle GCTTS is effective in restoring the patients’
lower limb functionality and is associated with reasonable local recurrence rates.
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Lokalizuoto tenosinovinio gigantiniy lgsteliy naviko pédoje
ar kulks$nyje chirurginio gydymo baigtys: atvejy aprasymas

Santrauka. Kontekstas: Gigantiniy lasteliy sausgysliy apvalkalo navikas (trumpinys GCTTS), kuris taip pat
vadinamas tenosinoviniu gigantiniy lasteliy naviku (trumpinys TGCT), yra lokalus agresyvus navikas, visy
pirma pasireiskiantis sausgyslés apvalkale arba bursoje. Mazdaug 3-5 % $iy naviky atsiranda pédoje arba
kulksnyje. Lokalas $ios srities pazeidimai daznai pasireiskia susidarancia kieta mase arba gumbeliais, kuriy
létas, taciau nuolatinis progresavimas gali trukti ménesius ar net metus. Pacienty galimi nusiskundimai -
skausmas, atsirades neSant svorj, ir sanariy judesiy ribotumas; tai priklauso nuo naviko vietos. GCTTS uzti-
krintai pasalinti batina operacija. Tokiu badu sunaikinama neoplazma ir atkuriamas apatinés galainés funk-
cionalumas.

Metodai: Musy institucijoje nuo 2017 iki 2022 mety buvo nustatyta 13 GCTTS atvejy pédoje ar kulksnyje,
kai prireiké chirurginés rezekcijos. Kiekvienu atveju registravome prie§operacinius ir pooperacinius simpto-
mus. Taip pat fiksavome prieSoperacinj ir pooperacinj funkcinj statusg pagal tiek MSTS, tiek ir AOFAS skaliy
vertinimus. Pateikéme ataskaitg apie vélesnes komplikacijas ir vietinj iSplitima.

Rezultatai: Prie$ chirurginj gydyma kiekvienas pacientas patyré bent jau nestipry skausmg. Vidutiniai
prieSoperaciniai MSTS ir AOFAS skaliy vertinimai buvo atitinkamai 22,8 ir 70,7. Vidutinis naviko dydis -
17,7 mm. Kiekvienam pacientui buvo atlikta rezekcija su didelémis pakra$¢io zonomis. Dviem atvejais
(15,4 %) navikai vél susiformavo. Né vienam pacientui vélesnio stebéjimo laikotarpiu nepasireiské jokiy su-
détingesniy komplikacijy. Atlikus operacija, vidutiniai pooperaciniai MSTS ir AOFAS skaliy balai iSaugo ati-
tinkamai iki 28,3 ir 92,2.

I$vada: Rezekcija su didelémis pakrascio zonomis pédos ar kulksnies GCTTS atveju efektyviai padeda
atkurti pacienty apatiniy galiniy funkcionalumg ir yra susijusi su priimtinai nezymiu naviko i$plitimo pro-
centu.

Raktazodziai: tenosinovinis gigantiniy lasteliy navikas, gigantiniy lasteliy sausgysliy apvalkalo navikas, péda,
kulksnis, rezekcija, funkcionalumas, AOFAS ir MSTS skalés

Introduction

Giant cell tumor of the tendon sheath (GCTTS), also termed Tendonsynovial giant cell tumor
(TGCT), is a slow-growing, benign but locally aggressive tumor that originates from tendon sheaths
or bursas [1]. Although it can occur at any age, its incidence - that globally amounts to 30.3 per
million person per year [2] - has a peak between the third and the fifth decade of age and is slightly
higher in the female gender [3]. Macroscopically, these tumors generally appear as nodular circum-
scribed masses, often connected to the synovial panicle by a peduncle. Their color can range from
dark-red to light brown or yellow [4].

Microscopically, they may present with a wide range of appearances. Various combinations of
mononuclear cells with polyhedral and epithelioid appearance, multinucleated giant cells and foam
cells can show alongside areas of hemosiderin deposition within a lobular or diffuse architecture [4].
While most cells within the tumor mass do not show neoplastic characteristics, a minority can have
peculiar chromosomal abnormalities. The most common is a t(1;2) translocation which fuses the
colony-stimulating factor-1 (CSF-1) gene on chromosome 1 and collagen type-VI promoter gene
on chromosome 2. This mutation leads to the overexpression of CSF-1, which activates and attracts
swarms of non-neoplastic inflammatory cells within the tissue [4-7].

Although GCTTS mainly occurs in the hand and in the extremities of the upper limb, around
3-5% of these tumors arise from foot and ankle [1, 8]. Localized lesions in this area often present
as firm masses or nodules with slow but continuous volumetric progression through months and
years. Pain associated with weight-bearing, as well as limitations in joint motions, may be reported
depending on tumor location [8-10].
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Despite the recent introduction of CSF1R inhibitors [11], surgery remains the treatment of choice
for the definitive eradication of GCTTSs, in particular for their localized forms. The aim of a correct
surgical treatment for localized lesions is to perform the complete removal of the neoplastic mass, in
order to prevent local recurrences. In fact, although in most of the cases clinical and functional post-
operative outcomes come to be satisfactory within months and years after surgery, these lesions are
inevitably burdened by a certain risk of local recurrence. Literature reports global recurrence rates of
20-28%, although the overall incidence is lower for cases suffering from localized lesions [12,13]. In
this paper we report our experience with surgery for localized GCTTS of foot and ankle, evaluating
the impact of the treatment on patients’ lives in terms of both functional and oncological outcomes.

Materials and Methods

This single-center retrospective study was performed in accordance with the ethical standards laid
down in the 1964 Declaration of Helsinki and its later amendments. Informed consent was obtained
from all individual participants included in the study. Our study consisted of a review of all the pa-
tients who were diagnosed and treated surgically for localized Tenosynovial Giant-Cell Tumor of the
foot and ankle in our institution between January 2017 and January 2022.

For each patient we collected data regarding their age, gender and symptoms alongside with the
date in which GCTTS was diagnosed. The date and type of surgeries performed were recorded for
everyone. Pre-operative and post-operative functional status of our patients were assessed with both
the American Orthopedic Foot and Ankle Score (AOFAS) and the Musculokeletal Tumor Society
Score (MSTYS), respectively, at the moment of their hospitalization before surgery and at the moment
of their latest follow-up. For each patient, pre-operative MRIs were taken and used to correctly lo-
cate masses, orientate diagnosis, aid surgical planning and estimate tumor size.

Exeresis was performed with wide macroscopical margins of resection. Each surgical specimen
underwent histological examination by a pathologist to confirm the diagnosis of localized Teno-
synovial Giant-Cell Tumor. None of our cases received local adjuvant therapy during surgical inter-
vention nor targeted therapies before or after surgery.

Post-operative follow-up consisted of several office visits, clinical evaluations and post-operative
MRIs. Cases were routinely visited 1, 3 and 9 months after surgery, while subsequent visits were
scheduled depending on the needs of every single individual. MSTS and AOFAS scores were calcu-
lated according to the combination of data observed and reported by the patients.

Each complication with grade II or higher according to the Clavien-Dindo Classification was
recorded.

Statistics. Statistical analysis was performed using Stata SE 13 (StataCorp LLC, College Station,
TX). Statistical significance was set at 0.05 for all endpoints.

Results

Thirteen cases of Giant cell tumor of the tendon sheath (GCTTS) localized in the ankle or foot un-
derwent surgical resection in our institution between January 2017 and January 2022. They were 10
females and 3 males, with an average age at surgery of 36.7. The mean tumors’ larger diameter was
34.5 mm. Seven lesions were localized in the ankle region, four occurred in the forefoot, whereas the
remaining two lesions involved the midfoot.

At their hospitalization, eight cases complained of at least mild pain in association with localized
swelling. Swelling alone was reported by 4 cases. In the remaining patient (case 6), pain was the main
symptom and was not associated with any palpable nodularity.

Patients’ mean pre-operative MSTS score and AOFAS score were 22.8 (12-30) and 70.7 (33-97)
respectively. A summary of patients’ pre-operative overall conditions is reported in Table 1.
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Table 1. Summary of pre-operative clinical conditions in our population.

AGE SIZE MSTS AOFAS

N GENDER V) SITE (mm) PAIN SWELL. (/30) (/100)
1 Female 38  Ankle (anterior) 35 + + 28 79

2 Female 58  Ankle (anterior) 55 + + 23 64

3 Female 36  Ankle (anterior) 40 + + 23 95
4 Male 37  Ankle (antero-medial) 45 + + 21 55

5 Female 36  Ankle (lateral) 25 - + 28 85
6 Female 20  Ankle (medial) 15 + - 12 59

7 Female 13 Ankle (postero-medial) 35 - + 29 90

8 Male 39  Forefoot (dorsal) 50 + 26 71

9 Female 50  Forefoot (dorsal) 20 + 15 34
10 Female 58  Forefoot (dorsal) 30 - + 26 97
11 Female 46  Forefoot (plantar) 40 + + 14 33
12 Female 8 Midfoot (dorsal) 30 - + 30 95
13 Male 38  Midfoot (plantar) 30 + + 22 62

Swell = Swelling (y) = Years

All our cases underwent complete excision of their neoplasm with wide margins (Figure 1).

Figure 1. Intra-operative images of tumor resection, carried out through the identification of the mass (A),
its mobilization (B) and consequential removal from the surgical field (C).

Excision did not require the sacrifice of tendons, major vessels, nerves nor the complete resection
of the main ligamentous structures of foot and ankle. None of our cases had major intra-operative
complications.

In each case the diagnosis of GCTTS was confirmed by histological evaluations on surgical speci-
mens. The mean post-operative follow-up of our population was 35.1 (13-69) months. None of
our cases suffered from major post-operative complications. Only case 6 suffered from mild-to-
moderate post-operative pain and had a delay in her wound closure, which still succeeded without
the necessity of further surgical treatments.
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None of our cases had a reduction of their MSTS or AOFAS scores after surgery, and at least
one of the two scores got better in each patient. Our patients’ mean post-operative MSTS score was
28.3 (17-30), with a mean increment of 5.4 (0-15) compared to the pre-operative evaluations. The
one-tailed Student’s t-test demonstrated a statistically significant difference between pre-operative
and post-operative scores (p=0.005). The mean AOFAS scores also improved by 21.5 (0-52) after
surgery, reaching an average of 92.2 (66-100). AOFAS scores were significantly higher after surgery,
as testified by the one-tailed Student’s t-test (p=0.002).

Eleven of our 13 cases (84.6%) were continuously disease-free at their latest follow-up. The re-
maining 2 cases (15.4%), both suffering from GCTTSs of the dorsal forefoot, had a local recurrence.
The secondary lesions were diagnosed within 4 and 12 months after surgery, respectively (Figure 2).

Both are now alive with disease (AWD), as they refused further operations and are now under
serial clinical follow-up.

An overview of our patients’ clinical and oncological outcomes is portrayed in Table 2.

Discussion

Giant cell tumors of the tendon sheath (GCTTSs) are benign soft tissue lesions with a remarked local
aggressiveness and tendency to progressive growth. Their mass effect and the pressure exerted on the
surrounding soft tissues can lead to the onset of symptoms such as pain and swelling, especially in
narrow anatomical segments such as the ankle and foot [1, 4, 8-10]. Previous literature established
pain as the most frequent and main symptom in patients suffering from foot and ankle GCTTSs,
followed by localized swelling [1, 3]. Our casuistry confirms the prominence of soreness in foot and
ankle GCTTSs’ clinical picture, as 69% or our patients were complaining of at least moderate pain
at the moment of their hospitalization. However, although pain had high pre-operative prevalence,
swelling was the most common symptom among our cases, as it had been reported by all but one of
them (92%). These symptoms can have a negative impact on patients’ quality of life and limit some
of their activities of daily living. This was confirmed by the relatively low functional scores obtained
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Table 2. Post-operative picture of our case series.

SIZE MSTS AOFAS FU
N SITE (mm) PAIN SWELL. (/30) (/100) LR. COMPL. M)
1 Ankle (anterior) 35 - - 30 95 no no 59
2 Ankle (anterior) 55 - - 28 90 no no 14
3 Ankle (anterior) 40 - - 30 100 no no 27
4  Ankle (antero-medial) 45 - - 30 100 no no 55
5 Ankle (lateral) 25 - - 30 95 no no 13
6 Ankle (medial) 15 +/- - 26 66 no yes 16
7 Ankle (postero-medial) 35 - - 30 100 no no 60
8 TForefoot (dorsal) 50 - - 30 95 no no 69
9 Forefoot (dorsal) 20 - - 17 84 yes (4M) no 26
10 Forefoot (dorsal) 30 - - 30 97 yes (12M) no 13
11 Forefoot (plantar) 40 - - 29 85 no no 22
12 Midfoot (dorsal) 30 - - 30 100 no no 56
13 Midfoot (plantar) 30 - - 28 92 no no 27
Swell = Swelling L.R. = Local Recurrence COMPL = Complications
FU = FollowUp (M) = Months

by our patients before surgery. A mean MSTS value of 22.8 and a mean AOFAS score of 70.7 high-
lighted the significant impairment caused by the disease.

To this date an adequate surgical excision, performed with the aims to eradicate the tumor and re-
store patients’ functionality, still represents the gold standard for the treatment of localized GCTTSs
[4]. During the intervention, surgeons are called to pursue a good tumor clearance, necessary to
minimize the risk of local recurrence, and simultaneously respect the nearby soft tissues that would
play a pivotal role in patients’ rehabilitation and long-term functionality [14].

Although literature agrees that localized forms of GCTTS, compared to diftfuse lesions, are bur-
dened by a lower risk of post-operative local recurrence, it still represents one of the main concerns
when treating these lesions [3, 9-13, 15]. In 2017 Fraser et al. [4] published a literature review evalu-
ating the prognosis of 131 cases of GCTTS, 71 of which were localized in the ankle and 80 in the
foot. The cumulative incidence of local recurrence in the analyzed populations was 19.7% for ankle
lesions and 12.5% for foot lesions. In our cohort the recurrence rate was 15.4%. Peculiarly, in our
cohort the forefoot was the site associated with the higher risk of local recurrence (50%). This ten-
dency matches the ones reported by some studies on short sized populations like the ones by Brien
etal. [16], Ghert et al. [17] and Korim et al. [10], while studies on larger cohorts such as the ones by
Gibbons et al. [9] and Zhang et al. [18] reported incidences lower than 10% for forefoot GCTTSs.
Our recurrence rates, obtained on cases treated with wide resections, are reasonable and in line with
what had already been reported in literature.

While the risk of local recurrence has been largely evaluated and described by the vast majority
of the case series on the topic [4], only few of them provided an accurate outlook on functional out-
comes. In 2014, Korim et al. [10] evaluated the post-operative functionality of 30 cases of GCTTSs
of the foot and ankle, 22 of whom had localized lesions. These patients had a mean AOFAS score of
78, suggesting the effectiveness of surgical treatment. Similar results have been reported by Cevik et
al [19] in 2019, whose 9 cases of localized lesions had a mean AOFAS score of 80. Compared to these
two studies, our cohort had even better functional outcomes, as our patients’ mean post-operative
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AOFAS score was as high as 92. This outcome confirms the promising results of previous studies
in terms of foot and ankle functionality, but also in terms of lower limbs’ performances, since the
mean post-operative MSTS score of 28.3. Furthermore, unlike previous papers, the design of our
study allowed the proper comparison between patients’ pre-operative and post-operative clinical
conditions. Comparing cases’ presentation before and after surgery, the increasement of both MSTS
scores (from 22.8 to 28.3) and AOFAS scores (from 70.7 to 92.2) resulted to be significantly higher
according to one-tailed Students t-tests (p=0.005 for MSTS and p=0.002 for AOFAS). This provides
further evidence that a proper and accurate surgical resection can be effective in the treatment of
foot and ankle GCTTSs.

We acknowledge our study had some limitations. The rarity of these tumors did not allow us to
operate on wider populations, which partially limited the statistical significance of some of the data
associations we wanted to investigate at the beginning of our research. Another limitation is repre-
sented by the retrospective nature of our study, which did not allow a perfect standardization of the
post-operative follow-up procedures for each patient.

Our functional results, although obtained on a small cohort, do not find matchings in literature,
in part because of the rarity of the neoplasm and the consequential paucity of studies on this topic.
The significant increasement of both AOFAS and MSTS scores after surgery, alongside with the low
post-operative complication rates and the reasonable risk of local recurrence, testifies the effective-
ness of surgical resection for the treatment of GCTTSs of foot and ankle.

Conclusion

Tendonsynovial giant cell tumors of foot and ankle are locally aggressive lesions that can lead to se-
vere pain and limit patients’ functional performances, thereby undermining their quality of life. An
accurate resection, performed with wide margins, can be effective in restoring patients’ functionality
in respect of reasonable complication risks and local recurrence rates.
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