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Abstract
Aim: The aim of this study is to analyze the results of surgical treatment of patients with giant cell tumor in the distal radius according to the Campanacci
grade. Material and Method: The data of 20 patients with giant cell tumor localized in the distal radius were analyzed retrospectively. 5 patients were Campanacci grade I, 13 patients were grade II and 2 patients were grade III. Patients with Grade I and II lesions underwent intralesional curettage + adjuvant
treatments. Patients with Grade III underwent en bloc resection + reconstruction. Results: The mean age of 6 male and 14 female patients was 28.6 years.
Recurrence developed in a total of 7 (35%) patients after the surgery in approximately 9 months. Post-operative complications developed in 2 patients (10%).
There was no significant difference between the surgical approaches performed according to the tumor grade. Discussion: Intralesional curettage treatment
is recommended for Campanacci grade I tumors and en bloc resection is recommended for grade II and III tumors.
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Giant cell tumors in distal radius

Introduction
The giant cell tumor(GCT) of the bone is a benign but locally
aggressive tumor. It constitutes 5% of all primary bone tumors
[1]. Distal radius is the 3rd most common tumor site after distal
femur and proximal tibia [2]. The lesion is often characterized
by thinning and expansion in the cortex and may include a soft
tissue component. It is frequently seen in adults between 20
and 40 years of age and is more common in women than in
men [1,3].
GCT of bone is relatively uncommon and it is a weird tumor
because of its unpredictable nature. While some cases are extremely benign, some may be aggressive and lung metastasis
can be seen [4]. The proximity to the joint and to especially median nerve makes the resection of tumor and reconstruction of
the tumor site hard in the tumors localized in distal radius [2,4].
Surgical treatment of GCTs of bone includes isolated curettage,
curettage, and adjuvant therapy (e.g, high-speed burring, phenol, cryotherapy), en bloc resection and defect reconstruction
or arthrodesis methods [4]. Although it is not known which of
these methods is the most appropriate treatment method, the
biggest problem after the treatment is high recurrence rates
which can be high as 65%. Recurrence rates have been reported
between 27-65% after isolated curettage, 27% after curettage
and adjuvant treatment and can reach 12% after en bloc resection [1,5]. Besides these findings, en bloc resection procedure is
an approach that sacrifices the surface of the joint and secondary arthritis is seen in close to 50% of the patients [4,6].
Material and Methods
This study retrospectively collected clinical data of patients
with distal radius localized GCT between January 2008 and
December 2018. Inclusion criteria were the patients diagnosed
with GCT by a biopsy performed on the distal radius in Ankara
Oncology Training and Research Hospital. The precise location
of the tumor was confirmed by X-ray and MRI in our hospital.
The exclusion criteria were as follows; patients with a previous
history of surgery and patients undergoing non-surgical treatment.
All the participants who are legally responsible or first-degree
relatives of the patient in the study gave their informed consent
prior to the commencement of the research. Written informed
consent was obtained from the patient’s legal custodian or firstdegree relatives for publishing the individual medical records.
Surgical points: Individual surgical treatment choices were selected according to the Campanacci grade of the tumor (Table
1) [8]. In curettage patients, adjuvant burr was applied to the
lesion site with both cauterization and burring for grind lesions
after curettage. Then 95% ethanol was used to neutralize the
tumor site. The extent of osteotomy was determined according
to preoperative imaging findings in patients who underwent en
bloc resection. Autologous fibular graft, allogeneic bone graft
segment, iliac graft or combinations were used for the reconstruction of the radiocarpal joint after en bloc resection (table
I).
Functional evaluation: The Musculoskeletal Tumor Society
Score (MTSS) was used to assess limb function [7]. The system
consisted of six items including pain, overall function, psychological level, gesture, sensitivity, and muscle strength. The functional result was assessed as excellent (30-24 scores), good
(23-18 scores), fair (17-12 scores) or poor (<12 scores) using
the grading scheme.
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Statistical analysis
The mean follow-up period of 20 patients was 48.5 months
(range 12 to 125 months). All statistical analyses were performed using IBM SPSS 22.0 statistical software (IBM Corp.,
Armonk, NY, USA). Descriptive statistics are expressed as mean
± standard deviation, frequency, and percentage. P<0.05 was
considered to indicate a statistically significant difference.
Results
Preoperative patients’ characteristics: 20 patients with distal
radius localized GCT were included in the study from January
2008 to December 2018. Six (6) of them were male and 14 of
them were female. The mean age was 28.6 years (range, 15-44
years). All lesions were graded radiologically according to the
grading system of Campanacci et al. [8]. There were 5 cases in
grade I, 13 cases in grade II and 2 cases in grade III according
to the Campanacci’s grading system. The clinical data of the
patients are shown in Table 1.
Postoperative recurrence: The recurrence of tumor occurred in a
total of 7 patients (35.0%) after 9 months of surgery (between
8 and 15 months). Curettage and cementation were applied to
the patients who was grade 2 according to the Campanacci’s
grading system. En bloc resection, autograft fibula and allograft
radius for the joint reconstruction was applied for the treatment of recurrence of this patient. Curettage grafting was applied for the patient’s recurrence who had grade 2 and had been
applied curettage grafting. Soft tissue resection was applied
for the recurrence of 4 patients (one of them was grade 3 and
had been applied en bloc resection + reconstruction with fresh
frozen radius, 3 of them were grade 2 and had been applied curettage and grafting) due to the recurrence was in the soft tissue. En bloc resection and wrist arthrodesis with allograft fibula
were applied to a patient who had grade 2 and had undergone
curettage and cementation.
Postoperative complications: Arthrodesis with autogenous fibula was applied to a patient who was grade 2 and had undergone
curettage grafting due to fracture complication. Pseudoarthritic
tissues were removed, and an autogenous fibula + autogenous
Table 1. Basic features of 20 patients with distal radius localized giant cell
tumor
Characteristic
Mean age, years (range)

No. patients
28,6 (15-44 year old)

Gender (male/female)

6/14

Campanacci’s Grade
Grade I
Grade II
Grade III

5
13
2

Surgical regimens
Group A
Group B
Follow-up time, months (range)

18
2
48,5(12-125 months)

Group A, curettage, inactivated tumor bed and allogeneic bone graft/bone cement augmentation; Group B, en bloc resection and reconstruction with fibular
autograft/allogeneic bone graft
Table 2. Postoperative recurrence and complications in the two groups.
Outcome

Group A (n=18)

Group B (n=2)
1

Recurrence

6

İnfection

0

0

Internal fixation fracture

1

0

Nonunion

0

1

Total

7

2
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iliac graft and radiocarpal arthrodesis were performed to a patient who was Grade 3 and had undergone en bloc resection
and allograft fibula + iliac autograft due to nonunion complication (Table 2).

Figure 3. Post-operative 8-months recurrence image after curettage + cementation

Figure 1. Radiograph of one of the patients with a distal localized giant cell
tumor (red arrow showing the tumoral lesion)

Figure 2. Intraoperative image of a distal radius localized giant cell tumor (red
arrow showing tumoral lesion)
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Figure 4. Allograft fibula and iliac autogenous graft after en bloc resection was
stabilized with distal radius plate
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The incidence of postoperative recurrence was 33% (6/18) in
Group A and 50% (1/2) in Group B, and the statistical P value
was>0.05.
Post-operative complications developed in 2/20 (10%) of the
patients (table 2). There were no statistically significant differences in the incidence of complications between two surgical
approaches of GCT (P> 0.05).
Functional outcomes: The mean follow-up period of 20 patients
was 48.5 months (range 12 to 125 months). Functional MTSS
results were excellent in 6 cases (30%), good in 8 cases (40%),
moderate in 4 cases (20%), and poor in 2 cases (10%). Generally, the excellent and good rate was 70%.
Discussion
Distal radius localized GCTs occur in young population between
20 and 40 years of age. This group is difficult to manage in
terms of normal functional life expectancy of the patient [2, 9].
Local recurrence and loss of range of motion are difficulties
for the surgeons about which surgery should be performed. Although there is no consensus on the most appropriate surgical method, curettage and bone grafting generally protect the
wrist function, but a high recurrence rate is observed [10,11].
The en bloc resection provides local control close to 100%, but
the cost is the loss of limb function [12].
Liu et al. in their meta-analysis studies, found that the recurrence rate after intralesional curettage treatment in Campanacci grade 3 cases was higher than the en bloc resection [4].
There were two cases in the grade 3 and we performed en bloc
resection on both and no recurrence was observed in the followup in our series.
We applied curettage and cauterization + burr as an adjuvant in
cases of Campanacci grade 1. We also augmented the defect
with graft or cement and did not experience any recurrence in
5 patients.
The most challenging group in our study were grade 2 cases.
Curettage treatment was applied to all 13 cases, grafting to
11, cementation to 2 and the recurrence rate was 46%. According to the literature, the reason for this high recurrence rate is
the limited number of cases. In addition, the recurrence of one
of the 2 patients who were cemented may give an idea of the
fact that the cementation is not superior to grafting in terms
of recurrence.
The complication rates vary according to the surgical treatment
of the GCTs of the distal radius. Previous studies have found
that the rates of complications after en bloc resection were
higher than those after curettage [1,13,14]. In our study, the
result was similar, and one of the 2 patients who underwent
resection developed complications.
In the literature, many complications such as nonunion, fracture,
subluxation, postoperative pneumonia, arthritis, and infection
have been reported after distal radius GCT surgery [1,13,14].
A case of nonunion was seen in the allograft-radius junction in
our study. We think that the cause may be a slow progressive
creeping substitution in allografts. In our case, the reason for
preferring radiocarpal arthrodesis was the presence of diffuse
defect area and the destruction of the articular surface.
Patients with distal radius GCT may experience long-term survival
unless there is an incidence of pulmonary metastasis or a change
to malignancy; therefore, the functional recovery of the wrist is
extremely important. In this study, allograft radius or autogenous
iliac crest was used in patients who underwent en bloc resection
for the protection of the joint function as much as possible.
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In this study, we suggest that en bloc resection and reconstruction can be used as the first-choice standard treatment method
for the Campanacci grade 2 distal radius localized GCTs.
This study had some limitations. It was primarily a retrospective
analysis and treatment was planned for each patient according
to the approach of the current surgeon during treatment. Secondly, the same surgeon did not make the surgery of all cases.
In addition, the number of cases was relatively low due to the
fact that it was a rare tumor. We could not get enough statistical results due to more than one treatment alternatives. Further
studies with a high number of patients are needed in the future.
Conclusion
Intralesional curettage treatment is recommended for Campanacci grade I tumors and en bloc resection is recommended for
grade II and III tumors.
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