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Ependymoma of the spinal cord in children. A Retrospective French study

Keywords: ependymoma in children, spine surgery, radiation therapy

Background: Ependymoma is the most frequent spinal tumor in adults but it is rather uncommon in children.

The aim of this study is to summarize retrospectively clinical and therapeutic experience in the treatment of pediatric spinal ependymomas in France.

Material and methods: In this retrospective multicenter study, data from patients younger than 18 years old treated between 2000 and 2010 for spinal ependymomas were collected. Epidemiologic, tumor-and treatment-related data were analysed. Prognostic factors for progression free survival (PFS) were assessed.

Results: Twenty-eight patients (22M, 6F) were identified. Median age at surgery was 13.67 (0.7 to 17.6 years). Initial gross total removal was achieved in 22 children and subtotal removal in 6. Histologically, 15 were myxopapillary ependymomas, 11 grade II and 2 grade III ependymomas. Adjuvant initial radiotherapy (RT) was performed in 6 patients. Median follow-up was of 40 months (2.3 to 127.5 months). The 5-year PFS is 51% (IC95% = 26.3 ;71.2) and the overall survival (OS) is of 100%. In univariate analysis, only the gross total removal (GTR) had significant influence on the PFS (p=0.0013). A subgroup analysis showed a benefit of RT delivered to patients with GTR but it failed to prevent relapse in the group with initial subtotal removal (STR).

Introduction

Primary spinal cord ependymomas (SpEp) are rare in children. They account for less than 13% of all CNS ependymomas in the group between 0-19 years of age [START_REF] Mcguire | Incidence patterns for ependymoma: a Surveillance, Epidemiology, and End Results study[END_REF] . Population based registries show an incidence rate as low as 0.06 per 100.000 people per year in US with predominance in male gender and in non-Hispanic whites [START_REF] Schellinger | Descriptive epidemiology of primary spinal cord tumors[END_REF] . Age at diagnosis usually lies between 10 and 14 years. Histologically, spinal ependymomas comprise grade I myxopapillary ependymomas (MPE) that predominantly affect the conus-cauda equina region and WHO grade II/III tumours that may be found at any level of the central nervous system [START_REF] Louis | The 2007 WHO classification of tumours of the central nervous system[END_REF] .

There is no current prospective trial for the management of children with primary spinal ependymoma. The current SIOP ependymoma II study includes these patients in a registry and may provide useful information in the future. Meanwhile, better understanding of such an entity is necessary in order to improve the management of SpEp. The aim of this study is to summarize the retrospective clinical and therapeutic experience of children with a spinal ependymoma in France.

Methods

Between 2000 and 2010 medical records of patients younger than 18 years old with a primary SpEp treated in one of the following French Pediatric Neurosurgery and Oncology institutions (Institute Gustave Roussy Villejuif, Paris-Necker, Lille, Lyon, Bordeaux) were analysed. Epidemiologic (gender, age, potential predisposing status and symptoms at diagnosis, delay from initial signs to diagnosis), tumor-and treatmentrelated data (site and extension of the tumor, histology, extent of initial resection and number of relapse and complementary treatments) were retrospectively analysed. Two patients with cervical location were excluded as study focused on the most frequent location of spinal ependymomas of the child, thus at the distal part of the spinal cord. Most recent data were obtained from the follow-up files of the participating centers according to the French Data Protection Authority (CNIL 2211717 v 0). Progression-free survival (PFS) was calculated from the date of surgery to the date of recurrence/progression for patients who relapsed/progressed or until the date of latest news otherwise (censored data). The PFS was estimated using the Kaplan-Meier method. A Cox proportional hazard regression model was used to identify prognostic factors that can influence recurrence/progression such as gender, age at surgery, level of lesion(s), histological grade (I, II or III), quality of initial surgical removal (gross total removal GTR versus subtotal removal STR) and whether adjuvant RT was administered or not. Due to the small sample size, only univariate analysis was considered. A subgroup analysis according on removal status with or without RT was performed.

Results

Twenty-eight patients were identified. The main clinical characteristics are reported in Table 1. The median age at diagnosis was 13.67 year (7 month to 17.6 years). Sex ratio M:F was of 3.6:1. The median time interval between symptoms and diagnosis was 4 months (6 days to 3 years). Back pain was present in 26 of 27 evaluable patients (92.5%) and another patient had no symptoms as the diagnosis of spinal ependymoma was made during systematic screening for NF2 disease. In the youngest patient, diagnosis was made at postnatal ultrasound for skin abnormalities (lateralized sacral dimple) and controls showed cystic progression at 7 months. In 7 cases (25%), the back pain progressed to sciatica. Other contemporary symptoms of back pain were: partial motor (n=8) and/or sensitive (n=3) deficit, bladder (n=8) and bowel movement dysfunction (n=3). The ependymoma was localized at the level of cauda equina in 15 patients, at the conus level in 4 or both at the same time in 9 patients. One presented associated bilateral vestibular schwannomas (underlying neurofibromatosis type 2) on cranial MRI. Metastatic seeds at the level of the inferior part of the lumbar cistern were present at diagnosis in 6 (21%) cases: 4 were MPE's, 1 grade II and 1 grade III.

Preoperative spinal MRI was performed in all patients with additional cranial MRI in 5 patients for cranial extension research. All 28 patients underwent surgery with a laminotomy approach. Initial gross total resection (GTR) was obtained in 22 patients (78,6%) and subtotal resection (STR) in 6 patients (21,4%).

Histopathologic diagnosis was determined according the 2007 WHO classification by the local pathologist.

No central review of histology was conducted since all participating institutions were ranked as reference centers in France. Fifteen were grade I (MPE), 11 grade II and 2 grades III. An initial GTR was obtained in 10 of 15 patients with grade I ependymoma, in 10 of 11 patients with grade II and in all patients (n=2) with grade III. Initial STR was reported in 5 patients with grade I MPE and one with grade II. Two children of the MPE group who were in STR had an elective attempt of second look surgery resulting again in STR. Among 6 patients with seeding 4 patients had GTR (2 MPE, 1 gr II and 1 gr III) and 2 STR (both MPE) at initial surgery.

Adjuvant Radiotherapy

Six patients (21%) received adjuvant RT after initial surgery: 4 in GTR (1 MPE, 2 Grade II and 1 Grade III) and 2 in STR (both MPE's) (Table2). The median dose used was of 46.6Gy with a range from 45 to 50.4Gy

Clinical course and status of remission

All patients were alive at the end of the study with a median follow-up period of 40 months (4 to 124 months).

Group with no relapse/progression

Eighteen patients (64%) did not progress. The median follow-up was 23 months (2.3 to 127.5 months). There was a male predominance with 17 males (M) and 1 female (F): ratio M:F of 17:1. All patients had an initial GTR. Regarding histology, 7 were MPE's (46% from all MPE's), 9 were grade II (81% from all grade II patients) and 2 were grade III (100% of grade III). Four patients had received adjuvant RT (1 MPE, 2 grades II and 1 grade III) and 14 patients had not (6 MPE; 7 grades II, and 1 grade III).

Group with relapse/progression (Table 3) Ten patients (37.5%) relapsed or progressed. The median time from surgery to relapse was 24.9 months (range 11.2 to 70 months). The M:F ratio was 1:1: Five out of 6 (83.3%) female versus 5 out of 22 (22.7%) male presented a relapse/progression. Eight out of 10 patients were MPE (3 GTR and 5 SRT) and two were grade II (one GTR and one STR). Thus, altogether in the MPE group, 8/15 patients ultimately relapsed/progressed, 2 despite adjuvant RT: 3/9 GTR and 3/3 STR relapsed/progressed when no adjuvant radiation was delivered, whereas 0/1 GTR and 2/2 STR did so when adjuvant RT was delivered. In the grade II cohort, 1/8 patients with GTR and 1/1 with STR relapsed/progressed when no radiation was delivered, while 0/2 (Table 2) relapsed after receiving adjuvant RT for GTR.

The treatment of relapses included surgery with a laminotomy (6) or laminectomy (1): in 5 MPE's, 1 grade II and 1 grade III. In the latter, no tumoral tissue was found and the child remains in first remission. Two patients had further surgeries for progression of their residue: one with MPE with stable disease at follow-up after 2 more surgeries followed by salvage RT and one with grade II ependymoma in remission at last follow-up after 3 more surgeries followed by salvage RT (Table 4).

Radiotherapy was given at time of relapse or progression in 5 MPE's and one grade II. One of the MPE patient received RT twice: at initial diagnosis and at relapse. Chemotherapy was administered only in 1 MPE patient with residue after first and second look surgeries, and received adjuvant RT. He received chemotherapy at time of further progression.

The follow-up of the group with relapse/progression (n=10) shows complete remission in 3 patients (30%), stable residual MRI images in 3 patients (33%) and progression in 4 patients (44%).

Survival analysis

With a median follow-up of 40 months (min=2.3; max=127.5), the 5-year PFS is 51% (IC95% = 26.3 ;71.2) and the overall survival (OS) is 100% (Figure 1). In univariate analysis, only the quality of the initial surgical removal has a significant influence on the PFS, the GTR being superior to STR (p=0.0013). The details of the univariate analysis are shown in the table 5.

Complementary analysis was done on 4 subgroups according to the quality of the resection and adjuvant radiotherapy. Although the sample size is small, the subgroup analysis shows that RT may improve PFS in case of GTR (p=0,006) (Figure 2).

Discussion

Ependymoma is the most frequent spinal tumor in adults but it is rather uncommon in children. There appears to be a relationship between the age and location of ependymomas in children with a more frequent posterior fossa location in infants compared to spinal tropism in older children [START_REF] Mcguire | Incidence patterns for ependymoma: a Surveillance, Epidemiology, and End Results study[END_REF] . In recent decades, studies on the molecular signatures of ependymomas revealed distinct genetic expressions in the respect of age of the patients and the localization of these tumors. These differences may also explain the specifics of clinical evolution and response to treatment for each site [START_REF] Korshunov | Gene expression patterns in ependymomas correlate with tumor location, grade, and patient age[END_REF][START_REF] Palm | Expression profiling of ependymomas unravels localization and tumor grade-specific tumorigenesis[END_REF][START_REF] Pajtler | Molecular Classification of Ependymal Tumors across All CNS Compartments, Histopathological Grades, and Age Groups[END_REF] . The prognosis differs from MPE in children compared to adults because they may have initial spinal spread [START_REF] Landriel | Multicentric extramedullary myxopapillary ependymomas: Two case reports and literature review[END_REF] and may show a greater tendency to recur [START_REF] Merchant | Pediatric lowgrade and ependymal spinal cord tumors[END_REF][START_REF] Fassett | The high incidence of tumor dissemination in myxopapillary ependymoma in pediatric patients. Report of five cases and review of the literature[END_REF][START_REF] Lin | Treatment of spinal cord ependymomas by surgery with or without postoperative radiotherapy[END_REF][START_REF] Pica | Ep RCN Myxopapillary: The results of surgery, with or without radiotherapy, for primary spinal myxopapillary ependymoma: a retrospective study from the rare cancer network[END_REF][START_REF] Feldman | Tumor control after surgery for spinal myxopapillary ependymomas: distinct outcomes in adults versus children: a systematic review[END_REF] .

Moreover, the paediatric population appears to have a median recurrence time shorter than that of adults 12 .

Relation between histology and prognosis is debated for grade II and III spinal ependymomas [START_REF] Louis | The 2016 World Health Organization Classification of Tumors of the Central Nervous System: a summary[END_REF] . Recent studies on the molecular classification of ependymomas in children have shown common genetic alterations of the NF2 gene between WHO grade II and III spinal ependymomas [START_REF] Pajtler | Molecular Classification of Ependymal Tumors across All CNS Compartments, Histopathological Grades, and Age Groups[END_REF] .

We observed a male predominance (78.6%) already reported by McGuire et al 1 , but also à tendency for a higher recurrence rate for girls (66.7%) but no statistical difference in PFS could be found. Only the GTR was statistically significantly associated with a better PFS. All other tested parameters (age, tumor location, histology, initial adjuvant RT) did not show a significant difference in PFS.

Role of surgical treatment

In spinal ependymoma, as for its intracranial counterpart, the quality of resection was identified as the main prognostic factor [START_REF] Sonneland | Myxopapillary ependymoma. A clinicopathologic and immunocytochemical study of 77 cases[END_REF][START_REF] Pollack | Intracranial ependymomas of childhood: Longterm outcome and prognostic factors[END_REF][START_REF] Chang | Surgical outcome and prognostic factors of spinal intramedullary ependymomas in adults[END_REF][START_REF] Merchant | Three-dimensional conformal radiation therapy for ependymoma[END_REF][START_REF] Boström | Surgery for Spinal Cord Ependymomas[END_REF] . Several studies support that quality of surgery is associated with a good survival [START_REF] Lucchesi | Primary spinal myxopapillary ependymoma in the pediatric population: a study from the Surveillance, Epidemiology, and End Results (SEER) database[END_REF][START_REF] Benesch | Ependymoma of the spinal cord in children and adolescents: a retrospective series from the HIT database[END_REF] .

Our study also supports these findings, as PFS was clearly associated with GTR (p=0,0013). In this regard, the difficulty in managing spinal ependymomas is due to their location with high neurological risk associated to the surgery at the level of cauda equina, but also because of the initial loco-regional extension of the disease.

The myxopapillary ependymomas are slow growing tumors with no significant trend towards histologic dedifferentiation. Surgery alone is the usual treatment and in more than 50% of the cases complete removal has been reported [START_REF] Sonneland | Myxopapillary ependymoma. A clinicopathologic and immunocytochemical study of 77 cases[END_REF][START_REF] Gagliardi | Ependymomas of the filum terminale in childhood: report of four cases and review of the literature[END_REF] . Long-term recurrence is not unusual, even after complete removal or with more aggressive treatment, requiring long follow-up [START_REF] Sonneland | Myxopapillary ependymoma. A clinicopathologic and immunocytochemical study of 77 cases[END_REF][START_REF] Akyurek | Spinal myxopapillary ependymoma outcomes in patients treated with surgery and radiotherapy at M.D. Anderson Cancer Center[END_REF] . Regarding the quality of the tumour removal for MPE's, some authors have found no differences in the PFS between GTR and STR [START_REF] Akyurek | Spinal myxopapillary ependymoma outcomes in patients treated with surgery and radiotherapy at M.D. Anderson Cancer Center[END_REF][START_REF] Safaee | Surgical outcomes in spinal cord ependymomas and the importance of extent of resection in children and young adults[END_REF] and some studies have suggested the need for radiotherapy to improve local control even after GTR [START_REF] Feldman | Tumor control after surgery for spinal myxopapillary ependymomas: distinct outcomes in adults versus children: a systematic review[END_REF][START_REF] Akyurek | Spinal myxopapillary ependymoma outcomes in patients treated with surgery and radiotherapy at M.D. Anderson Cancer Center[END_REF] .

Concerning grade II ependymomas, complete surgery is associated with good outcome [START_REF] Benesch | Spinal cord ependymomas in children and adolescents[END_REF][START_REF] Tarapore | Pathology of spinal ependymomas: An institutional experience over 25 years in 134 patients[END_REF] . The GTR rate varies between 50-100% in the literature [START_REF] Lin | Treatment of pediatric Grade II spinal ependymomas: a population-based study[END_REF] and is 91% in our series. Gross total resection (GTR) seems to be associated with a favourable outcome with a PFS of 90 to 100% at 5 years [START_REF] Lonjon | Intramedullary spinal cord ependymomas in children: treatment, results and follow-up[END_REF][START_REF] Kukreja | Cumulative survival analysis of patients with spinal myxopapillary ependymomas in the first 2 decades of life[END_REF] . Hence, a GTR is advocated even in the presence of functional risk as the OS was found significantly superior after GTR versus STR plus RT [START_REF] Lucchesi | Primary spinal myxopapillary ependymoma in the pediatric population: a study from the Surveillance, Epidemiology, and End Results (SEER) database[END_REF] . Although there is no strong evidence for initial adjuvant radiotherapy (RT) for completely removed grade II ependymomas, this hypothesis has been advocated following subtotal resection [START_REF] Benesch | Spinal cord ependymomas in children and adolescents[END_REF][START_REF] Lin | Predictors of survival in patients with spinal ependymoma[END_REF] .

For the grade III ependymomas the most reasonable strategy is surgery (GTR or STR) followed by radiotherapy [START_REF] Benesch | Spinal cord ependymomas in children and adolescents[END_REF] .

Other paediatric studies showed no difference of the PFS across histological grades (I, II and III) and that OS was better after GTR than STR regardless of tumor grade [START_REF] Safaee | Surgical outcomes in spinal cord ependymomas and the importance of extent of resection in children and young adults[END_REF][START_REF] Benesch | Spinal cord ependymomas in children and adolescents[END_REF] . Likewise, our study found no statistical difference between the PFS related to the histological grade of the tumor.

With regard to the extension of the disease, the initial multifocal ependymoma is not unusual [START_REF] Landriel | Multicentric extramedullary myxopapillary ependymomas: Two case reports and literature review[END_REF] . In our series, metastatic seeds at the lower part of the lumbar cistern were present at diagnosis in 6 (21%) cases and not only in MPE. Therefore, even in cases with apparent complete removal, some residual synchronous lesions located on the roots may be left behind and may be targeted by complementary radiotherapy.

Role of radiation therapy

The role of the adjuvant radiotherapy in pediatric spinal ependymomas is still debated as relevant data are not available due to the rarity of these lesions in children. Some authors advocate the use of adjuvant radiotherapy only after STR in grade II-III ependymomas [START_REF] Benesch | Spinal cord ependymomas in children and adolescents[END_REF][START_REF] Lin | Predictors of survival in patients with spinal ependymoma[END_REF] and others also in MPE's [START_REF] Merchant | Pediatric lowgrade and ependymal spinal cord tumors[END_REF][START_REF] Al-Halabi | Adjuvant Radiotherapy in the Treatment of Pediatric Myxopapillary Ependymomas[END_REF] . Nevertheless, multivariate analysis of radiotherapy in different grade ependymomas showed no difference for PFS [START_REF] Safaee | Surgical outcomes in spinal cord ependymomas and the importance of extent of resection in children and young adults[END_REF] or OS 31 .
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Regarding complementary treatment for MPE, some series showed good results with STR and adjuvant RT [START_REF] Merchant | Pediatric lowgrade and ependymal spinal cord tumors[END_REF][START_REF] Fassett | The high incidence of tumor dissemination in myxopapillary ependymoma in pediatric patients. Report of five cases and review of the literature[END_REF] or after GTR and RT [START_REF] Ross | Myxopapillary ependymoma. Results of nucleolar organizing region staining[END_REF] . In contrast, Bagley et al. [START_REF] Bagley | Resection of myxopapillary ependymomas in children[END_REF] found no significant role in the disease control for adjuvant RT in 14 pediatric patients with MPE.

Analysis of the PFS of our total population shows an improvement in outcome when the radiation was delivered to completely removed tumors (p=0,006). Like other studies [START_REF] Constantini | Radical excision of intramedullary spinal cord tumors: surgical morbidity and long-term follow-up evaluation in 164 children and young adults[END_REF] , we find no advantage of use of RT in STR. Another recent study of child MPE's showed no benefit of RT on OS after GTR or STR but PFS analysis could not be done [START_REF] Lucchesi | Primary spinal myxopapillary ependymoma in the pediatric population: a study from the Surveillance, Epidemiology, and End Results (SEER) database[END_REF] .

However, for the grade 3 ependymomas radiotherapy is advocated as a complementary treatment in several studies [START_REF] Boström | Surgery for Spinal Cord Ependymomas[END_REF][START_REF] Benesch | Spinal cord ependymomas in children and adolescents[END_REF] .

In the adults, the role of adjuvant radiation is also debated: some studies show a benefit of irradiation after STR only [START_REF] Lin | Treatment of spinal cord ependymomas by surgery with or without postoperative radiotherapy[END_REF][START_REF] Marco A Di | Postoperative management of primary spinal cord ependymomas[END_REF][START_REF] Lee | Surgical treatment of spinal ependymoma and post-operative radiotherapy[END_REF][START_REF] Wahab | Long term outcome with post-operative radiation therapy for spinal canal ependymoma[END_REF][START_REF] Whitaker | Postoperative radiotherapy in the management of spinal cord ependymoma[END_REF] , others recommend postoperative radiation even after GTR [START_REF] Boström | Surgery for Spinal Cord Ependymomas[END_REF][START_REF] Akyurek | Spinal myxopapillary ependymoma outcomes in patients treated with surgery and radiotherapy at M.D. Anderson Cancer Center[END_REF] Role of chemotherapy Chemotherapy for spinal ependymomas has been rarely used and only in refractory cases [START_REF] Madden | Experience with tamoxifen/etoposide in the treatment of a child with myxopapillary ependymoma[END_REF] . The use of high dose Tamoxifen has been reported in a child with recurrent spinal MPE after STR and radiotherapy, but results were only transient [START_REF] Madden | Experience with tamoxifen/etoposide in the treatment of a child with myxopapillary ependymoma[END_REF] . In our study, the combination of Cisplatin and Temozolomide in a child with progressive MPE after STR and RT did not stop the evolution of the disease. In a mixed series, Chamberlain et al. [START_REF] Chamberlain | Salvage chemotherapy for recurrent spinal cord ependymona[END_REF] reported the prospective use of etoposide in 10 patients with recurrent intramedullary ependymoma with a stable or partial response following a single cycle of etoposide in 70% of cases for a period of 17 months. More recently, the bevacizumab has been showed to be effective in reducing the cystic forms of spinal ependymomas in NF2 patients but not the solid ones. For high grade ependymomas, chemotherapy may be used as an adjuvant treatment combined with radiotherapy [START_REF] Aghakhani | Intramedullary ependymomas: A French retrospective multicenter study of 221 cases[END_REF] .

Considering new therapeutic alternatives for SpEp, a study identified the PDGFR alfa as a potential target.

However, the use of PDGFR alfa inhibitor (Inatinib) did not show a consistent effect in the course of the disease [START_REF] Fakhrai | Recurrent spinal ependymoma showing partial remission under Imatimib[END_REF] .

Analysis of the outcome

In order to achieve GTR, there is a balance between the neurological risk associated to a radical surgery of ependymomas at the level of cauda equina and a potential increase in PFS. This is true especially for the MPE's as they show more tendency to recur in children [START_REF] Bagley | Long term outcomes following surgical resection of myxopapillary ependymomas[END_REF] . Therefore, the neurological risk has to be considered especially at the level of infiltration around the nerve roots. Meanwhile, the risk in case of repeated surgery can be even higher as dissection is usually more difficult because of fibrotic attachments.

Secondary radiotherapy, advocated in case of progression, is also at risk for delayed neurological impairment, secondary malignancies, growth and spinal deformity [START_REF] O'sullivan | Spinal cord tumors in children: long-term results of combined surgical and radiation treatment[END_REF] .

The limitations of this study include the bias of a retrospective study with information's gathered from local data charts. We must also consider the bias of a collaborative multicentre study as the diagnosis, and the quality of the surgical and complementary treatment are heterogeneous.

Conclusion

Despite recent advances in the management of child CNS tumours, surgery remains the main core in the management of the MPE and grade II spinal ependymomas in children. Our data suggest that initial adjuvant radiotherapy may improve the PFS after GTR. Further studies with larger collaborative cohorts are necessary to confirm our findings of the need for more aggressive treatment in SpEp in children. 
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 2 Figure 2. Analysis of progression free survival for 4 groups depending on the quality of resection (GTR/STR)

  

  

Table . 1

 . . Patients characteristics. GTR: gross total removal, STR: subtotal removal, RT: radiotherapy. First complete remission=remission obtained after 1 surgery +/-complementary treatment. Further complete remission=remission obtained after more than one surgery +/-complementary treatment.

	Patients characteristics Case no Initial surgery Grade GTR/STR	Adjuvant RT (Y/N)	Number (%) Salvage RT Clinical (Y/N) status
	Total					28 (100)	
	16 Age at surgery (yrs.) I Mean (Std.) Median [min-max] 17 I 26 I 5 II	STR STR GTR GTR	Y Y Y Y	N Y N N	PD SD CR 13.67 [0.71-17.64] 12.5 (3.6) CR
	Sex 25	II	GTR	Y	N		CR
	19	Male III	GTR	Y	N	22 (78.6)	CR
		Female				6 (21.4)	
	Level						
		Cauda equina				15 (53.6)	
		Conus				4 (14.3)	
		Cauda equina + conus			9 (32.1)	
	Metastatic seeds (lumbar cistern)			6 (21)	
	Removal					
		GTR				22 (78.6)	
		STR				6 (21.4)	
		Adjuvant RT				6 (214%)	
	Grade						
		I				15 (53.6)	
		II				11 (39.3)	
		III				2 (7.1)	
	No recurrence				18 (64.2)	
	Recurrence				10 (35.7)	
	Current status					
		First complete remission			18 (64.2)	
		Further complete remission		3 (10.7)	
		Stable				3 (10.7)	
		Progression				4 (14.3)	

Table 2 .

 2 List of patients who received radiotherapy in adjuvant setting. PD=progressive disease, SD=stable disease, CR=complete remission

	No Grade	Initial	Adjuvant RT	Relapse (1)	Treatment at	Salvage RT	Clinical
			Surgery	(Y/N)	Progression	recurrence or	(Y/N)	status
			GTR/STR		(2)	progression		
	21	I	GTR	N	1	Surg	N	CR
	3	I	GTR	N	1	Surg	Y	PD
	18	I	GTR	N	1	Surg	Y	SD
	1	I	STR	N	2	Surg	Y	PD
	16	I	STR	Y	2	CT	N	PD
	17	I	STR	Y	2	RT	Y	SD
	14	I	STR	N	2	RT	Y	CR
	15	I	STR	N	2	Surg	Y	SD
	7	II	GTR	N	1	0	N	PD
	12	II	STR	N	2	Surg	Y	CR

Table 3 .

 3 Patients with recurrence or progression. Surg=surgery, RT=radiotherapy, CT=chemotherapy, 0=no treatment, CR=complete remission, PD=progressive disease, SD=stable disease.

	No Grade	Initial	Adjuvant	Relapse (1)	Further	Quality of	Salvage RT	Last know
			surgery GTR/STR	RT (Y/N)	Progression (2)	Surgery x1, 2, 3	further resection(s)	(Y/N)	Clinical status
	21	I	GTR	N	1	1	GTR	N	CR2
	3	I	GTR	N	1	1	GTR	Y	PD
	18	I	GTR	N	1	1	GTR	Y	SD
	1	I	STR	N	2	1	STR	Y	PD
	15	I	STR	N	2	2	STR	Y	SD
	12	II	STR	N	2	3	GTR	Y	CR2
	10	III	GTR	N	1 (negative	1	GTR	N	CR
					histology)		(negative		
							histology)		

Table 4 .

 4 List of patients with further surgeries. CR2=secondary complete remission, PD=progressive disease, SD=stable disease.