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Abstract

Background Giant cell tumor of the spine has high rate of

postoperative recurrence. There are not much published

studies on repeatedly recurrent GCTS (RRGCTS). Also,

there are controversies as to the prognostic factors and

treatment options for RRGCTS.

Methods and materials A retrospective survival analysis

between 2000 and September 2014 was performed on the

74 times of in-hospital treatment of the 21 patients.

Recurrence-free survival was defined as the time between

the date of surgery and the date of recurrence. Factors with

P values \0.05 in univariate analysis were subjected to

multivariate analysis by means of proportional hazard

analysis.

Result A total of 21 patients comprising ten males and 11

females with a mean age of 29.7 years (range 15–49) were

included, with a total of 74 times of surgery performed.

Eighteen patients had no evidence of disease. Univariate

and multivariate analysis suggested that total spondylec-

tomy and bisphosphonate therapy were independent prog-

nostic factors for better RFS in RRGCTS patients.

Conclusion Patients of RRGCTS are suitable for fur-

ther surgical treatment with relatively good healing

process and restoration of nervous function. Early

diagnosis of recurrence may be associated with better

prognosis. Total spondylectomy in combination with

bisphosphonate therapy could reduce postoperative

recurrence rate.

Keywords Repeatedly recurrent giant cell tumor of the

spine (RRGCTS) � Follow-up � Recurrence � Prognosis

Introduction

Giant cell tumor of the bone (GCT) is a benign bone

tumor but with high rate of local recurrence [1]. About 3

to 6 % of patients present with GCT of the spine (GCTS)

and the postoperative recurrence rate is reported to be as

high as 25 to 50 % [2–4]. Recurrent GCTS (RGCTS),

especially repeatedly RGCTS (RRGCTS), requires special

attention in that it usually presents with disorganized

anatomical structures, heavy neurological deficits and

great surgical obstacles because of compromised health

state.

The treatment strategy and clinical behaviors of primary

GCTS have been well described [5, 6]. As for RRGCTS,

there have been only a few published case series of

recurrent GCT in the extremities advocating that surgery

could achieve reasonable chance of success [6, 7]. How-

ever, as for RRGCTS, there has been no case series

describing the prognosis or treatment options, probably

owing to the rarity of the disease. We retrospectively

reviewed all RRGCTS in our center and presented their

clinical details, hopefully to shed new light into the treat-

ment options and prognosis of RRGCTS.
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Methods and materials

Patients

A retrospective study of 71 patients of RGCTS treated at

the spine center, Changzheng Hospital, Shanghai, were

performed between 2000 and September 2014 to investi-

gate the incidence of RRGCTS. RRGCTS was diagnosed

by clinical and radiological presentation of each patient,

and it was confirmed by postoperative pathology. Malig-

nant giant cell tumor was defined as highly invasive and

fast growing, and, microscopically, large nuclei and giant

atypical mitotic figures can be observed [8]. Of the 71

patients, 50 patients had only one time of recurrence and

were thus excluded. Finally a total of 21 patients with at

least two times of recurrence (repeated recurrence) were

included. The data of all patients were retrieved from the

medical database from our hospital. The neurological status

of the patients was assessed according to Frankel score [9].

The radiological grading of RRGCTS was based upon

Campanacci system [10].

The surgical strategy and pathway for each patient were

decided based on the radiological information of the GCTS

lesion of each patient. The pathology was verified each

time from postoperative specimen.

The study focused on postoperative recurrence and

death of disease during the length of follow-up, and the

status of recurrence was decided by clinical findings,

radiological data and pathology information obtained from

the database of the hospital. On condition that the patients

with recurrence did not receive surgery, the diagnosis of

recurrence was made based on clinical and radiological

evidence of disease progression. All patients were followed

up on a 3-month basis for 6 months after the last surgery,

and on a 6-month basis in the 1.5 years thereafter until

yearly. The healing of surgical wound was examined and

good healing means the healing process was uneventful

and no extra surgical debridement was needed. The time to

recurrence was defined as the time from the date of the last

surgery till recurrence. Recurrence-free survival (RFS) was

defined as the time between the date of surgery and the date

of recurrence diagnosis.

Statistical analysis

Qualitative data are described as percentage. Quantitative

data are described as mean and median (range). Univariate

and multivariate analyses have been performed to identify

independent prognostic factors each time a patient received

treatment at our center. These factors include: (1) Frankle

scores at each presentation; (2) preoperative arterial

embolization; (3) mode of spondylectomy; (4) blood

loss; (5) bisphosphonate treatment; (6) postoperative

radiotherapy. The RFS rate was estimated by Kaplan–

Meier method, and the differences were analyzed by long-

rank test. Factors with P values B0.05 were considered

statistically significant for univariate analysis and were

subjected to multivariate analysis by proportional hazard

analysis [10]. Factors with P values B0.05 were considered

statistically significant for multivariate analysis. Statistical

calculations were performed on SPSS software version

20.0.

Results

Baseline characteristics of the patients

The clinical details of the 21 patients have been exhibited

in Table 1. There are 21 patients comprising ten males and

11 females with a mean age of 29.7 years (range 15–49).

Three patients developed RRGCTS in the cervical spine,

12 in the thoracic spine, three in the lumbar spine and three

in the sacrum. During their disease courses, ten patients

developed increased vertebral involvement of GCT. Six

patients were graded as Campanacci III when admitted for

primary GCTS and the other 15 patients were graded as

Campanacci II. As for neurological status, two patients

were graded as Frankle score of C when admitted for pri-

mary GCTS and the other 19 patients were graded as D or

E.

As for the treatment, 16 patients received bisphospho-

nate therapy for 2 years and 13 patients received postop-

erative adjuvant radiotherapy. Ten patients received both.

All patients received preoperative arterial embolization for

at least once during the course of disease. Fourteen patients

were diagnosed to have benign GCT, and the other seven

patients were diagnosed to have malignant GCT, chon-

droblastoma plus GCT, or other types of complicated

pathology postoperatively.

At the end of follow-up, 18 patients had no evidence of

disease, two patients alive with disease and one patient

dead of disease. The mean time of follow-up from the last

surgery date was 41 months (range 10–98). Among the 20

patients alive at the last follow-up, nine patients had neu-

rological status categorized as Frankle E, nine patients

Frankle D, one patient Franle C and one patient Frankle B.

As for the healing of surgical wound, 18 patients healed

well, and three patients healed poorly.

Baseline characteristics of surgery times

Thirteen patients had two times of recurrence since onset,

four patients three times of recurrence, two patients four

times of recurrence and another two patients five times of

recurrence. Collectively, there were 56 times of recurrence
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for the 21 patients. 36 times of recurrence occurred within

1 year, and the rate was 64.3 %.

All patients received surgery during their disease course.

Only one patient (No. 19) received en bloc spondylectomy

during the last time of surgery, and surgical strategies for

other patients were all piecemeal spondylectomy. Collec-

tively there were 62 times of intralesional subtotal

spondylectomy, 11 times of piecemeal total spondylec-

tomy. 48 times of recurrence occurred within 2 years, and

the rate was 85.7 %. Eleven times of surgery were per-

formed by anterior route, and 63 times of surgery were

performed by posterior route.

Univariate analysis based on surgery times

The results of univariate analysis have been shown in

Table 2. The RFS rate is 24.3 %. Patients who received

total spondylectomy had significantly better RFS than

those receiving subtotal spondylectomy (P = 0.00, Fig. 1).

Patients who received bisphosphonate therapy had signifi-

cantly better RFS than those who did not (P = 0.00,

Fig. 2). Other factors had no significant impact on RFS,

including Frankle scores, preoperative arterial emboliza-

tion, adjuvant radiotherapy, and blood loss of each time of

treatment (Figs. 3, 4, 5).

Multivariate analysis based on surgery times

The results of multivariate analysis have been shown in

Table 2. Univariate analysis indicated that the prognostic

factors for RFS were mode of spondylectomy, bisphos-

phonate usage and adjuvant radiotherapy. The factors were

subjected to multivariate analysis and Cox regression

model was applied. Patients who received total

spondylectomy either by en bloc or by piecemeal strategy

had significantly better RFS than patients receiving

subtotal spondylectomy. The hazard ratio (HR) was 0.21

[95 % confidence interval (CI) 0.07–0.59] for RFS

(P = 0.00). Patients who received bisphosphonate therapy

had significantly better RFS than patients who did not. The

hazard ratio (HR) was 2.83 [95 % CI 1.40–5.71] for RFS

(P = 0.00).

Discussion

Giant cell tumor of the spine is a potentially aggressive

tumor of the spine with high rate of recurrence [3, 4].

GCTS that recurred for multiple times requires special

attention, in that compromised local anatomical structures,

heavy neurological deficits and great surgical obstacles

may spell poor prognosis for the patients.T
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Our data showed that 36 times of recurrence occurred

within 1 year, (64.3 %). Forty eight times of recurrence

occurred within 2 years (85.7 %). This is in coherence with

previous studies on recurrent GCT of the extremities [7, 8,

11], which reported a recurrence rate of 70 % within

2 years. Moreover, 19 patients presented with Frankel D or

E at the initial onset, but six of them had deteriorated to

Frankel score of C at later presentation of recurrence, and

all of the 21 patients recurred as Campanacci III at later

stage of recurrence. We hereby recommend serial check-

ups for potential recurrence. Thus, early diagnosis and

treatment can be achieved to save potential neurological

deficits.

At the end of follow-up, 18 patients were rendered free

from disease. The mean time of follow-up from the last

surgery date was 41 months (range 10–98). There are a

total of 74 times of surgery for the 21 patients. One patient

had six times of surgery and was free from disease (case

no. 12). It was reported by Vult von Steyern et al. [12] that

13 patients with a total of 15 local recurrences were suc-

cessfully treated by surgery. Prosser et al. [13] performed

repeated curettage for 43 patients with local recurrence,

and concluded that recurrence of GCT could be surgically

treated with reasonable chance of success. In our case

series, though local recurrence was high within 2 years, all

patients responded well to intralesional excisions, and all

patients who had no evidence of disease reported few

neurological deficits after treatment in hospital at the end

of follow-up (Frankel score of D or E). Also, at the end of

follow-up of the 21 patients, 18 patients had good healing

process even if they had multiple times of surgery. The

result of our data suggested that RRGCTS responded well

to surgical intervention, that further treatment in hospital

could restore the neurological function of the patients, and

that RRGCTS patients proved suitable for further surgery

with reasonably good healing process. However, seeing

that the sample size of the study is relatively small, we

recommend further large-scale studies to elucidate surgical

treatment options for RRGTS.

As for the surgical strategies, only one patient received

en bloc total spondylectomy for local recurrence, with the

rest receiving intralesional excisions. En bloc resection has

been reported to result in excellent prognosis because the

entire osseous compartment is removed, but en bloc

resection could not be applied in all GCTS patients [14–

16]. However, should the condition allow, patients with

GCTS would benefit from en bloc spondylectomy because

it has been evidenced to be the standard procedure for

GCTS and en bloc resection of GCTS could reduce

recurrence for GCTS [14, 16].

In RRGCTS patients, multiple times of GCT recurrence

and surgical intervention may have lead to anatomical

compromise of local structure, and thus en bloc resection is

even more difficult to perform on such patients. To realize

the complete removal of osseous compartment, we

Table 2 Statistical analysis based on surgery times

Factor No. RFS of univariate analysis RFS of multivariate analysis

% P HR (95 % CI) P

Frankel score at presentation, A–C/D–E 15/59 33.3 vs. 22.0 0.48 – –

Preoperative arterial embolization, yes/no 29/45 31.0 vs. 20.0 0.12 – –

Surgical pathway, posterior/anterior 55/7 67.3 vs. 57.1 0.60 – –

Resection mode, total spondylectomy/subtotal spondylectomy 12/62 66.7 vs. 16.1 0.00* 0.21 (0.07–0.59) 0.00*

Blood loss, B2500/[2500 36/38 19.4 vs. 28.9 0.99 – –

Postoperative adjuvant radiotherapy, yes/no 17/57 41.2 vs. 19.3 0.07 – –

Bisphosphonate administration, yes/no 20/54 50.0 vs. 14.8 0.00* 0.35 (0.18–0.71) 0.00*

Factors (indicated by asterisk symbol) with P values B0.05 are considered statistically significant for univariate or multivariate analysis

RFS recurrence-free survival, HR hazard ratio, CI confidence interval

Fig. 1 Kaplan–Meier Curve of recurrence-free survival rates for

resection mode

4038 Eur Spine J (2016) 25:4033–4042

123



performed piecemeal total spondylectomy. A recent study

in our center performed by Xu et al. [6] suggested that total

spondylectomy, either by en bloc or piecemeal method,

proved to significantly reduce the recurrence rate in pri-

mary GCTS patients. In our study, of the 74 times of

surgery, en bloc or piecemeal spondylectomy was per-

formed for 12 times, and eight of them had no evidence of

disease at the end of follow-up. On multivariate analysis,

the recurrence-free survival was significantly better for

patients receiving total spondylectomy (P = 0.00) and this

procedure proved to be one independent better prognostic

factor for longer RFS of RRGCTS patients. The result

suggested that removal of the entire vertebrae could sig-

nificantly reduce the recurrence rate of RRGCTS patients.

Thus, based on our results and previous studies, we rec-

ommend that GCTS patients receive total spondylectomy

should the conditions allow.

In vitro studies have exhibited that bisphosphonate

could effectively kill GCT stromal and osteoclast-like cells

[17] and that bisphosphonate therapy alone could control

the progression of GCT [18, 19]. Tse et al. [20] did a study

of adjuvant bisphosphonate therapy for GCT of the

extremities and found that bisphosphonate therapy could

effectively reduce postoperative recurrence rate. The pre-

vious study in our center of 102 patients with primary

GCTS demonstrated that bisphosphonate could signifi-

cantly reduce the recurrence rate of GCT in the mobile

Fig. 2 Kaplan–Meier Curve of recurrence-free survival rates for

bisphosphonate therapy

Fig. 3 The MRI, CT, X-ray and intraoperative images of the 4th time of admission in one patient: a, b show the preoperative MRI in the sagittal

plane; c, d in the coronal plane; e in the horizontal plane
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spine [6]. However, there have been few studies that deal

with recurrent GCTS or RRGCTS. In our study, bisphos-

phonate therapy in combination with surgery could bring

about good prognosis for GCT patients. It should also be

noted that bisphosphonate therapy was sufficient thera-

peutic strategy even if subtotal spondylectomy was applied,

and that even if no patients experienced significant adverse

effects, long-term administration of bisphosphonate could

be associated with severe complications [21].

Low-dose adjuvantRThas been evidenced to be effective in

local control of GCTS [22–24]. In our study, adjuvant radio-

therapy was prescribed for 17 times, to result in a RFS rate of

41.2 %. Itwasnot found tobea significant factor forbetterRFS

on multivariate analysis. One study by Chen et al. suggested

that even if radiation is an option for GCTS, secondary

malignancies could ensue, with post-RT malignancy rate of

33 % during follow-up visit [25]. A previous systemic review

on radiotherapydemonstrated that nopatientwas found to have

malignant transformation during follow-up [23]. In this study,

pn univariate analysis, we identified that adjuvant radiotherapy

was not significant enough (P = 0.07) to offer conclusive

suggestion for local control. Collectively speaking, we rec-

ommend that radiotherapy could be applied to patients with

GCTS that did not respond to surgical treatment.

Along with traditional therapies of GCTS comes with

novel approaches. Bisphosphonate therapy may not be the

Fig. 4 a, b The preoperative X-ray images in the front and oblique position. c The preoperative CT images. d, e The postoperative X-ray images

in the front and oblique position
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only successful medication for GCT treatment. Interferon

alfa-2b has been evidenced to be effective in scattered

cases to treat GCT, yet adverse effects have been reported

[26]. Recently, a fully human monoclonal antibody to

receptor activator of nuclear factor kappa B ligand

(RANKL) inhibitor, denosumab, has been used to treat

GCT that cannot be surgically resected [27], which may

well be a potential therapeutic modality for RRGCTS cases

where surgery may not always be possible, and further

investigations are needed for evaluation of the effects of

novel treatment on RRGCTS.

There are some limitations for the study. First, it was a

retrospective study of RRGCTS, though to our knowledge

it was the largest case series that specifically studied

RRGCTS. Second, the follow-up period of the last treat-

ment for the case is relatively short, and thus follow-up for

treatment of each time was recorded as an adjustment.

Conclusion

In conclusion, patients of RRGCTS are suitable for further

surgical treatment with relatively good healing process and

restoration of nervous function. Early diagnosis of recur-

rence may be associated with better prognosis. Total

spondylectomy in combination with bisphosphonate ther-

apy could reduce postoperative recurrence rate.
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