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Local Recurrences of Giant Cell Tumor of Bones after Extended Surgical
Curettage — A Retrospective Cohort Study

Dominic K Puthur', Dijoe Davis', N Sanjay’

Introduction: Giant cell tumor of bone (GCTB) is a locally aggressive tumor well known for recurrence after surgical treatment. Local

recurrence rate ranged from 10 to 25%. The objectives of this study are to find out the incidence of recurrence in GCT after extended surgical
curettage, factors affecting recurrence, and also to find the best modality of treatment available for the recurred GCT.

Materials and Methods: It was a retrospective cohort study of 225 patients diagnosed and treated by extended surgical curettage in the
Orthopaedic Department of a Tertiary Care Hospital in South India, between January 2003 and December 2017. Patients were followed up
clinically and radiologically for diagnosis of recurrence. Factors affecting the recurrence were analyzed. These recurrent cases were further
followed up. IBM SPSS v23 was used for data analysis such as age, gender, site of lesion and side, and material used to fill the defect after curettage.
Descriptive statistics was elaborated in the form of means and standard deviations for continuous variables and frequencies and percentages for
categorical variables. Fisher’s exact testis used for comparison.

Results: Recurrence was found in 27 patients of 225 cases of GCTB treated by extended surgical curettage. These include 9 of 135 cases initially
treated by extended curettage and bone cement and 18 of 88 cases initially treated by curettage and bone graft. Recurrence was found to be more
common in males than females.

Conclusions: Local recurrence is significantly lower in patients treated by cementation following extended surgical curettage than bone graft

which makesbone cementasabetter filling material with regard to recurrence.
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Introduction

Giant cell tumor of bone (GCTB) was
classified by the World Health Organization
under osteoclastic giant cell-rich tumors of
intermediate nature, which is locally
aggressive and is rarely metastasizing [1].
GCTs form 20% of benign bone tumors and
5% of all primary bone tumors [2, 3]. Higher
incidence is noted in Asians compared to the
Western population [2]. High incidence of
GCT wasreported from South India[4, 5, 6].

GCT has been well known for recurrence
after surgical treatment. Historically local
recurrence rate ranged from 6 t0 25% [2, 3,7,
8]. Predictors for recurrence are not well
defined. Histological grading does nothelpin
predicting aggressiveness, hence, the chance
of recurrence. Extend of soft tissue

involvement had found to have a correlation
with the chance of recurrence [9, 10].
Reports suggest an improvement in the local
control rate of these tumors with extended
curettage techniques [11, 12, 13]. The
principles of management remain the same
eveninrecurrent tumors [14,15].

This study focuses on finding the incidence
oflocal recurrences of GCT in our institute in
the past 17 years. In addition, the study also
focuses on finding the best modality of
treatment for GCTB in view of recurrence.

Materials and Methods

Retrospective cohort study was conducted in
patients who attended the tumor clinic in our
hospital between January 2003 and
December 2017. All patients diagnosed and
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treated as GCT by the Orthopedic
Oncologist in our hospital and all patients
diagnosed and treated by surgical curettage
from outside, who attends our hospital’s
orthopedic oncology OP for further follow-
up and treatment (n=9) were included in the
study. All patients who were lost for follow-
up, all cases in which resection is used as the
primary treatment modality, and cases of
primary malignant GCT are excluded from
the study.

From the records, 298 patients with GCTB
were identified and followed up. In our
institution, decision regarding surgical
treatment is taken according to the computed
tomography (CT)-based classification
proposed by Puthoor and Puthezhath [16].
The patients in Classes I and I were selected
for curettage and bone grafting.
Patients with Class III lesions were
treated by wide resection and
reconstruction. Of 298 cases, 72 cases
belonged to Class III for whom we did
resection. They were excluded from the
study. One case of primary malignant
GCT wasalso excluded. Rest of the 225
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cases which fell to either Class II or Class I
that were treated by extended surgical
curettage during the study period is included
in this study.

Method of extended curettage is as per
guidelines proposed by Puthoor and
Puthezhath [16] and Puthoor and Iype [17].
Lesion is approached through the area of
cortical break followed by removal of soft
tissue component en mass. After thorough
curettage, we use electrocautery in spray
mode. Then, we use 100% phenol to
cauterize the raw bone so to char the surface.
(Chemical cautery with 100% phenol is
avoidedin cases with multiple cortical breaks,
as it may damage soft tissues). Excess phenol
isthen wiped off. The surface is further wiped
with alcohol followed by hydrogen peroxide.
We do notregularlyuse dental burr.

After extended curettage, in 135 cases, the
defect was filled with bone cement. While in
88 cases, the defect was filled with bone graft.
These include 18 cases where the lesion was
confined to lateral condyle of femur which
was treated with reverse fibular graft [18].
Two cases were treated by Sandwich
technique whichusesboth cement and graft.

Diagnosingrecurrence

We make a diagnosis of recurrence if only one
of the three criteriais fulfilled.

1. Pain or swelling appearing in a previously
asymptomatic operated area with local signs

of inflammation and X-rays showing

radiolucencyadjacent or within grafted area
2. Consecutive X-ray showing definite
increaseinthelyticarea

3. CT-guided trucut biopsy showing
recurrentlesion.

Suspicious lytic area in the X-ray or
CT/magnetic resonance imaging (MRI)
report of recurrence without clinical signs
wasnottaken asrecurrence (Fig. 1).
Following the above-mentioned criteria, we
had 27 cases of recurrent GCT. Of 27 cases
that recurred, 19 cases were treated by
curettage and 8 cases were treated by
resection.

Observations and Results

Of the 225 patients with GCTB treated by
curettage and that were included in our study,
the following observations were made. The
primary lesion mostly occurred in 20-40
years of life. Incidence gradually decreases in
the later decades of life. The mean age is 34.9
*13.09 years. Mean age of recurred cases was
found to be 32.5 £ 12.41 years. This indicates
that chances of recurrence are more in
younger patients (Graph 1).

Regarding gender, there is almost equal
distribution in the primary cases we studied.
However, in recurrent group, there is a
marked male predominance (Graph 2).
Regarding site, both initial and recurrent
group have almost the same distribution
except lower radius which has a relatively
higherincidence (Graph3).

A most significant finding in this study is the
difference in recurrence with regard to the
use of filling material. Of 132 cases treated by
extended curettage and bone cementing, 9
cases recurred, i.e., 6% recurrence. Of 82
cases treated with extended curettage and
bone graft, 18 cases recurred, i.e., 21%
recurrences (Graph 4). Fisher’s exact test (P
= 0.007), the difference is statistically
significant. Mean period of recurrence after
theindexsurgeryis 14.9 = 8.49 months.

Secondrecurrence

Of the 27 cases that underwent surgery for
recurrence from our institution, S patients
presented with further recurrence. This
includes 3 cases that had extended curettage
assecond surgery (Fig.2) and 2 cases that had
resection as second surgery. The values were
compared using Fisher’s exact testand P value
was found to be 0.574 which is not
statistically significant. The mean period to
secondrecurrence was 16.2 +7.56 months.

Malignant transformation and pulmonary
metastasis

Of 5 cases that recurred for the 2nd time, 2
cases showed malignant transformation on
histopathology. Of this, one was a case treated
with curettage and other with resection,
following second recurrence. There were 2
cases of pulmonary metastasis in our series.
Both of them were cases that recurred after
curettage. Of that one case was initially
treated from outside with curettage and
subsequently underwent amputation from
our institution, due to extensive soft tissue
involvement beyond limb salvage. Second
recurrent case was treated with resection and
mega prosthetic replacement. Both cases
subsequently developed multiple pulmonary
metastases involving both lung fields and
died 2 years and S years, respectively, after
second surgery.

Discussion

We analyzed the hospital records to find the
number of bone tumor cases surgically
treated by the first author since 1988. It was
found that GCTB far outnumber other
tumors [16, 17, 18, 19]. This indicates a high
prevalence of this tumor in the central part of
Kerala, one of the five South Indian states.
Wide resection of the tumor-bearing bone is
the best way to avoid recurrence in GCTB
[20,21]. In our series, 72 cases that belong to
ClassII1 [16], which was treated initially with
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Figure 1: A 59-year-old male who underwent extended curettage and reconstruction with reverse fibular graft in 2012 for giant cell

tumor (GCT) oflateral femoral condyle, presented with a computed tomography (CT) report of GCT recurrence in 2014 (CT done
from another hospital) (a-c). Since clinical features were not suggestive of a recurrent lesion, we decided to observe. Even S years of
observation, thelesion is radiologically stable and the patient is asymptomatic (d).

wide resection, only one case of lesion upper
fibula, there was recurrence. Still wide
resection is not accepted as a routine
treatment of this condition [22]. Extended
curettage is a well-accepted method in the
treatment of GCTB, though all studies show
recurrence of varying percentage [ 12, 13,23].
In our study, of the 225 cases that were treated
by extended curettage and followed up, 27
patients presented with recurrence. The rate
of recurrence is 12%. As we have included 9
cases of GCT treated from outside,

recurrence rate in cases where the index
surgery done from our institution will come
down to 8.3%. Although there are reports of
lessnumber of recurrencesinisolated studies,
most studies show higher rates of recurrence.
Relatively, low rate of recurrence in our series
isattributable to the

1. Selection of cases for curettage as per the
guidelines followed by Puthoor and
Puthezhath and the method of extended
curettage described by the same authors.
Most of the other studies depend
Campanacci grading, for selection

recurrence and patient is asymptomatic ().

Figure 2: Giant cell tumor of lateral femoral condyle of a 28-year-old male
treated by extended curettage and reverse fibular graft in 2013 (a). Recurred
after 18 months (b). Treated by extended curettage and cementing (c).
Sustained fracture in 2017. Peroperatively, there was tumor tissue at the fracture
site. Bone cement was removed. Further extended curettage and composite
fixation done (d and e). X-ray in 2019 fracture consolidated, no evidence of

of cases for curettage, though the
percentage of cases treated by
curettage is similar to our study
whichis75.5%

2.Use 0f100% phenol to extend the
curettage [ 16,17]

3. Diagnosis of recurrence is done
on clinical signs, symptoms, and
serial radiographic evaluation
rather than on a single image
investigation. We had patients who
came to our outpatient department
with CT/MRI report of GCT
recurrence but with no complaints
of pain, swelling, orloss of function.
With serial radiographs, there was
no progressive area of radiolucency.
On follow-up for more than 7 years,
this patient has no complaints
related to the operated area (Fig. 1).
In our study, there is a marked
difference in the percentage of
” recurrence with respect to the
material used to fill the defect. Of
132 cases treated by bone cement, 9
casesrecurred— 6% recurrence. Out
of 82 cases treated bone graft, 18

cases recurred— 21% recurrence.

Using Fisher’s exact test, the difference was
found to be statistically significant (P =
0.007).

Sex of the patient was found to affect the
chance recurrence as per our study.
Recurrence is found to be more in male
patients.

Secondrecurrence

Time of further recurrence after second
surgeryis not faster than first recurrence. This
indicates, on recurrence, that GCTB does not
become more aggressive (Fig. 2).Inrecurred
cases, even with wide resection, further
recurrences do occur, unlike the cases treated
primarily by wide excision.

Literature shows the rate of malignant
transformation in GCT to be <1% [24, 25,
26]. The incidence of malignant
transformation in our studyis 0.9% (2 of 225
cases). However, the incidence of benign
GCT with pulmonary metastases in our
study was 0.9% (2 of 225 cases), which is less
than the incidence in the available literature,
ie,2-3%[27,28].

Conclusions

1. There is a high prevalence of GCTB in
Kerala, South India

2. In this study, recurrence rate in GCT after
extended curettage is 12%, with a mean
period of 15 months

3. Although there was no sex predilection for
primary cases of GCT, there was significant
male predilection in the recurred case in our
study (74%)

4. Cementation optimally limits recurrence
in primary GCTB compared to bone grafting
S. Local recurrence of GCTB after curettage
can generally be successfully treated with
further curettage, as the lesion generally does
notbecome more aggressive onrecurrence

6. Malignant transformation and pulmonary
metastasis are potential fatal complications of
recurrent GCT.

11 | Journal of Bone and Soft Tissue Tumors ||




Puthur DK et al

www.jbstjournal.com

References

1. Fletcher CD. Who Classification of Tumours of Soft Tissue and Bone.
Geneva: World Health Organization; 2013.

2. Puri A, Agarwal M. Treatment of giant cell tumor of bone: Current
concepts. Indian J Orthop 2007;41:101-8.

3. Sobti A, Agrawal P, Agarwala S, Agarwal M. Giant cell tumor of bone-an
overview. Arch Bone Jt Surg 2016;4:2-9.

4. Rao PT. Management of giant cell tumor of bone. Kini memorial oration.
Indian J Orthop 1993;27:96-100.

5. Huvos AG. Bone Tumors: Diagnosis, Treatment and Prognosis. 2nd ed.
Philadelphia, PA: WB Saunders Co.; 1991. p. 429.

6. Reddy CR, Rao PS, Rajakumari K. Giant cell tumour of bone in South
India. J Bone Joint Surg 1974;56:617-9, 106-114.

7. Ghert MA, Rizzo M, Harrelson JM, Scully SP. Giant-cell tumor of the
appendicular skeleton. Clin Orthop Relat Res 2002;400:201-10.

8. Saiz P, Virkus W, Piasecki P, Templeton A, Shott S, Gitelis S. Results of
giant cell tumor of bone treated with intralesional excision. Clin Orthop
Relat Res 2004;424:221-6.

9. Cavanna L, Biasini C, Monfredo M, Maniscalco P, Mori M. Giant cell
tumor of bone. Oncologist 2014;19:1207.

10. Turcotte RE. Giant cell tumor of bone. Orthop Clin North Am
2006;37:35-51.

11. Nelson DA, Barker ME, Hamlin BH. Thermal effects of acrylic
cementation at bone tumour sites. IntJ Hyperthermia 1997;13:287-306.

12. Nicholson NC, Ramp WK, Kneisl JS, Kaysinger KK. Hydrogen peroxide
inhibits giant cell tumor and osteoblast metabolism in vitro. Clin Orthop
Relat Res 1998;347:250-60.

13. Quint U, Muller RT, Miller G. Characteristics of phenol. Instillation in
intralesional tumor excision of chondroblastoma, osteoclastoma and
enchondroma. Arch Orthop Trauma Surg 1998;117:43-6.

14. Balke M, Ahrens H, Streitbuerger A, Koehler G, Winkelmann W,
Gosheger G, et al. Treatment options for recurrent giant cell tumors of
bone. J Cancer Res Clin Oncol 2009;135:149-58.

15. Klenke FM, Wenger DE, Inwards CY, Rose PS, Sim FH. Recurrent giant
cell tumor of long bones: Analysis of surgical management. Clin Orthop
RelatRes 2011;469:1181-7.

16. Puthoor DK, Puthezhath K. Management of giant cell tumor of bone:
Computerized tomography based selection strategy and approaching the
lesion through the site of cortical break. Orthop Surg 2012;4:76-82.

17. Puthoor D, lype W. Giant cell tumor: Curettage and bone grafting.
Indian J Orthop 2007;41:121-3.

18. Dominic K, Dijoe D, Aravind R. Extended curettage and reconstruction
with proximal fibula for treating giant cell tumor of lateral femoral condyle: A
prospective study. Arch Clin Exp Surg 2017;6:1.

19. Puthoor DK, Davis D, Francis L. The incidence and distribution of
pathological fractures in giant cell tumour of bone-a retrospective study.
Kerala J Orthop 2018;31920:27-31.

20. Campanacci M, Baldini N, Boriani S, Sudanese A. Giant-cell tumor of
bone. J Bone Joint Surg Am 1987;69:106-14.

21. Lausten GS, Jensen PK, Schigdt T, Lund B. Local recurrences in giant
cell tumour of bone. Long-term follow up of 31 cases. Int Orthop
1996;20:172-6.

22. Vult von Steyern F, Bauer HC, Trovik C, Kivioja A, Bergh P, Holmberg
Jorgensen P, et al. Treatment of local recurrences of giant cell tumour in
long bones after curettage and cementing. A Scandinavian sarcoma group
study. J Bone Joint Surg Br 2006;88:531-5.

23. Turcotte RE, Wunder JS, Isler MH, Bell RS, Schachar N, Masri BA, et al.
Giant cell tumor of long bone: A Canadian sarcoma group study. Clin
Orthop Relat Res 2002;397:248-58.

24. Nahal A, Ajlan A, Alcindor T, Turcotte R. Dedifferentiated giant cell
tumour of bone in the form of low-grade fibroblastic osteogenic sarcoma:
Case report of a unique presentation with follow-up. Curr Oncol
2010;17:71-6.

25. Bertoni F, Bacchini P, Staals EL. Malignancy in giant cell tumor of bone.
Cancer2003;97:2520-9.

26. Mendenhall WM, Zlotecki RA, Scarborough MT, Gibbs CP, Mendenhall
NP. Giant cell tumor of bone. Am J Clin Oncol 2006;29:96-9.

27. Tubbs WS, Brown LR, Beabout JW, Rock MG, Unni KK. Benign giant-
cell tumor of bone with pulmonary metastases: Clinical findings and
radiologic appearance of metastases in 13 cases. AUR Am J Roentgenol
1992;158:331-4.

28. Dahlin DC. Caldwell lecture. Giant cell tumor of bone: Highlights of 407
cases. AJRAmM J Roentgenol 1985;144:955-60.

Conflict of Interest: NIL

Source of Support: NIL

How to Cite this Article

Puthur D K, Davis D, Sanjay N | Local Recurrences of Giant Cell Tumor of Bones
After Extended Surgical Curettage— A Retrospective Cohort Study | Journal of
Boneand Soft Tissue Tumors | January-April 2020; 6(1):9-12.

12 | Journal of Bone and Soft Tissue Tumors |




	Page 1
	Page 2
	Page 3
	Page 4

