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Abstract

 Objective—Pelvic and paraortic lymph nodal regions are frequent sites of relapse in women 

with endometrial cancer who have not undergone adjuvant external beam radiation. We 

investigated outcomes after definitive management of nodal relapses of endometrial cancer with 

intensity modulated radiation therapy (IMRT).

 Methods—Between 2002-2012, 38 patients with endometrial cancer who had no prior external 

beam radiation were treated definitively using IMRT for regionally confined pelvic or paraortic 

nodal recurrences. Thirteen (34%) had chemotherapy prior to radiation, and 21 (55%) received 

concurrent chemotherapy. The nodal basins were typically treated to 45-50 Gy, with a boost to the 

gross tumor to a median total of 64.7 Gy (range 59 – 73 Gy).

 Results—The median overall survival from date of recurrence was 46.1 months and the 2-year 

survival was 71%. Patients who received concurrent chemotherapy had a significantly longer 

median survival (61.9 months versus 28.7 months, p=0.034). In-field failures were more frequent 

in patients who received chemotherapy prior to radiation, had a shorter recurrence-free interval, 

received a lower radiation dose, and had higher tumor grade. Three patients (8%) experienced 

grade 3-4 late gastrointestinal (GI) toxicity.

 Conclusions—Long-term survival can be achieved in women with nodal recurrences of 

endometrial cancer. The use of concurrent chemotherapy and dose escalation with IMRT as 

feasible may improve survival for women with isolated nodal recurrences of endometrial cancer.
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 Introduction

Endometrial cancer is the most common gynecologic malignancy in developed countries, 

with over 50,000 new diagnoses and 8,600 deaths due to the disease per year in the United 

States [1]. Most patients are diagnosed with localized disease and have an excellent 

prognosis, with a 95% 5-year relative survival [2]. However, 4-20% of patients with early 

stage and up to 50% of patients with advanced stage endometrial cancer who do not receive 

pelvic radiation will experience a pelvic or paraortic nodal recurrence [3]. There is no 

consensus on the management of recurrent nodal disease, with surgery, chemotherapy, 

endocrine therapy, and radiation therapy as options [4].

Decreasing utilization of adjuvant pelvic radiation in early stage endometrial cancer may 

increase the number of nodal recurrences requiring salvage therapy. PORTEC-2 reported 

that vaginal brachytherapy (VBT) provides equivalent vaginal control as whole pelvic 

radiation therapy (WPRT) in patients with early endometrial cancer. WPRT decreased the 

risk of pelvic relapse but increased GI toxicity without a detectable improvement in survival 

[5]. Therefore, VBT is increasingly being utilized in place of WPRT in high-intermediate 

risk early stage endometrial cancer [6].

The published literature on radiation for the management of regional nodal recurrences is 

limited. However, salvage radiation therapy has been shown to be very effective for 

treatment of isolated vaginal recurrences [3, 7]. Intensity-modulated radiation therapy 

(IMRT) is a method of highly conformal radiation that permits the delivery of high doses of 

radiation to tumor while relatively sparing surrounding normal tissues, and has been used 

effectively in the treatment of gynecologic malignancies [8]. This study reviews the clinical 

outcomes of salvage IMRT for patients with regional nodal recurrences who had not 

received prior WPRT.

 Methods

 Patient Selection

Following institutional review board approval, our institution's tumor registry and radiation 

oncology databases were used to identify patients with endometrial cancer who received 

definitive IMRT for the treatment of measurable recurrent disease in the pelvic and/or 

paraortic nodes between 2002-2012. Patients who received WPRT at initial diagnosis were 

excluded, but patients who received VBT alone were included. Definitive IMRT was defined 

as delivery of at least 59 Gy to measurable gross disease, which was the minimum dose used 

to treat gross disease based on our institutional practice. All patients underwent 

hysterectomy initially, with pelvic lymph node dissection performed in 8 patients (21%), and 

pelvic and paraortic lymph node dissection performed in 17 patients (45%). Patients who 

first underwent resection of recurrent disease were included as long as there was residual 

measurable disease evident on postoperative imaging. One patient who underwent resection 

of a sidewall mass at presentation was found to have measurable disease on PET-CT 1.7 

months afterwards and was included in the study. Patients were included if they received 

definitive IMRT for progressive or persistent disease following chemotherapy given after 

hysterectomy. Patients with additional synchronous disease in a non-nodal site were 
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included if the additional site was regionally confined: vagina (n = 6), rectus abdominus 

(n=1), peritoneal reflection (n=1), and pericolonic node (n=1).

Pelvic recurrences were defined as any recurrences located inferior to the L4 vertebral body, 

along the common iliac, external iliac, or internal iliac vasculature, pelvic sidewall, or psoas 

muscle. Paraortic recurrences were defined as any disease located along the abdominal aorta 

or vena cava.

Thirty-eight patients met eligibility criteria as described above and were included in this 

retrospective analysis. Institutional and radiation oncology records were used to obtain data 

regarding patient characteristics, pathology, imaging, radiation treatment plans, toxicity, and 

survival.

 Treatment following initial diagnosis of endometrial cancer

All patients underwent hysterectomy after initial diagnosis of endometrial cancer. Surgical 

lymph node evaluation, adjuvant systemic therapy, and adjuvant radiation therapy on initial 

presentation varied (Table 1).

 Treatment following diagnosis of recurrent endometrial cancer

Patients were diagnosed with recurrence due to routine imaging (n=19), symptoms (n=15), 

and elevated CA-125 (n=4). Thirteen patients (34%) received treatment with chemotherapy 

before radiation for recurrence, defined as any chemotherapy given within three months 

prior to the start of salvage radiation, which was most commonly carboplatin and paclitaxel. 

Twenty-one patients (55%) received concurrent chemotherapy with radiation. Of these, 19 

patients received weekly cisplatin (40 mg/m2), and two patients received weekly paclitaxel 

(40 mg/m2). Five patients (13%) received chemotherapy before and during radiation. Six 

patients (16%) had planned chemotherapy following concurrent chemoradiation. Three 

patients (8%) had surgery before radiation with residual measurable disease.

Radiation was delivered using IMRT technique (Figure 1 illustrates a typical plan). The 

clinical target volume was contoured around the adjacent nodal basins at risk, which 

generally included one nodal echelon above the grossly involved region (e.g. common iliac 

nodes included with a grossly involved external iliac node, or low paraortic nodes included 

with a grossly involved common iliac node). A 0.5-1 cm (most commonly 0.7 cm) margin 

was typically added to this to generate the planning treatment volume (PTV), and it was 

prescribed to a dose of 45-50 Gy in 1.8-2 Gy per fraction. The goal of this approach was to 

treat only the adjacent nodal region at highest risk for microscopic disease in order to 

minimize toxicity. Twelve patients (32%) were treated to the whole pelvis only, including 

bilateral external, internal, and common iliac nodes up to the aortic bifurcation. Nineteen 

patients (50%) were treated to the whole pelvis plus the paraortic basin, up to the T12 

vertebral body. The other treatment fields included: paraortic basin only (n=2), ipsilateral 

pelvic nodes (n=3), ipsilateral pelvic nodes plus paraortic basin (n=1), and pelvic recurrence 

area only (n=1). The gross tumor volume was also contoured, and a 0.5-1 cm (most 

commonly 0.7 cm) margin added to generate the boost PTV, which was treated to a higher 

dose using an integrated boost (n=16), sequential boost (n=7), or both (n=15). If an 

integrated boost was utilized, the median dose per fraction was 2.1 Gy with a range of 
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2-2.25 Gy. The type of boost was determined by the treating physician. In general, if there 

was adjacent bowel close to the target volume, a sequential boost was chosen over giving a 

higher dose per fraction as part of an integrated boost, to avoid potential late toxicity 

associated with treatment as a higher dose per fraction. The median total additive dose 

delivered to gross disease was 64.7 Gy (range 59 – 73 Gy; 25th to 75th quartile 63.2 – 66 

Gy). .

Adaptive treatment planning was utilized in some cases at the discretion of the treating 

physician to reduce the GTV volume in response to tumor regression to minimize toxicity 

(i.e. if there was an initially large tumor volume close to critical structures). There was not a 

uniform dose constraint used for small bowel. In general, the small bowel volume receiving 

greater than 60 Gy was limited to 2 cm3 or less. Image guided radiation therapy with daily 

kV images was typically utilized for daily treatment setup. Four patients also received VBT 

as part of their treatment of recurrence. Two received prophylactic high-dose rate 

brachytherapy (10 Gy in 2 fractions) prescribed to the surface of the vagina. Two received 

brachytherapy for gross disease: one to a dose of 24 Gy in 4 fractions, and one with pulsed-

dose rate brachytherapy, receiving 28.8 Gy at the apical vaginal surface.

 Follow-up after radiation therapy for recurrence

After completion of IMRT, patients were typically followed in clinic every 3 months for 2-3 

years, then every 6 months for 2 additional years, then yearly. The median follow-up was 

29.5 months (range 4.2 – 136.9 months) in all patients, and 31.9 months (range 12.7-136.9 

months) for patients still alive. Local recurrence was defined as any recurrence within the 

radiation treatment field, including the interval development of new disease or any 

persistent, non-regressing disease after IMRT. Local failure in a high dose region refers to a 

recurrence arising in the region of the original recurrence, which received the IMRT boost. 

Local failure in a low dose region refers to the development of a new recurrence located in 

one of the nodal basins that received radiation to a dose of 45-50 Gy. Patients were imaged 

with PET or CT at variable intervals at the discretion of the physician. Toxicity was scored 

using the Common Terminology Criteria for Adverse Events version 4.0. Toxicity was 

recorded if radiation therapy was a possible cause, but complications thought to be due to 

progressive tumor were excluded. Patients no longer followed at our institution were 

contacted annually to obtain information about survival, disease and treatment status.

 Statistical analysis

Survival rates were calculated from date of diagnosis of recurrence, and local control rates 

were calculated from the last date of radiation. Date of recurrence following salvage 

radiation was the date of biopsy, or, in cases without biopsy, date of radiologic study 

indicating recurrence. For disease free survival, local failure, distant failure, and death were 

scored as events. For freedom from local failure analysis, in-field failure was scored as an 

event and patients were censored at time of last follow up.

Data analysis was performed using Stata/MP 13.0 statistical software [9]. Fisher's exact test 

assessed measures of association in frequency tables. The equality of group medians was 

assessed with a nonparametric test for equality. The survival function was carried out using 
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Kaplan-Meier estimates. The log rank test assessed the equality of the survivor function 

across groups. A p-value of 0.05 or less was considered to be statistically significant. 

Statistical tests were based on a two-sided significance level. The Cox's proportional hazard 

model assessed the effect of factors of significance on the survival end points. The estimated 

hazard ratio is reported.

 Results

 Patient, Tumor, and Recurrence Characteristics

Patient characteristics are listed in Table 1. The median age at hysterectomy was 63 years. 

Sixteen patients (42%) had FIGO stage I disease, 5 (13%) had stage II, 12 (32%) had stage 

III, two (5%) had stage IVA, and three (7%) had stage IVB (due to omental involvement). 

All histologic subtypes were included. Adenocarcinoma not otherwise specified was 

categorized under endometrioid histology. Sixteen patients (42%) had endometrioid 

histology; the remainder had high-risk histologic subtypes including papillary serous 

carcinoma, carcinosarcoma, and clear cell carcinoma.

The median time from hysterectomy to diagnosis of first recurrence and start of radiation 

was 20.0 months (range 1.7-185.7 months), and 26.1 months (range 1.9-187.9 months), 

respectively. Thirteen patients (34%) had pelvic nodal recurrences only; 8 (21%) had 

paraortic recurrences only; 9 (24%) had simultaneous pelvic and paraortic recurrences; 8 

(21%) had simultaneous pelvic and vaginal and/or other regionally confined recurrences. 

Twenty-four patients (63%) were treated to more than one recurrent gross tumor volume 

(GTV). The median size of the largest nodal recurrence site was 2.9 cm (range 1.3-9.1 cm).

 Survival following radiation therapy for recurrence

At the time of analysis, 25 patients (66%) had died. The median, one-year and two-year 

overall survival rates were 46.1 months, 89% (95% CI 74%-96%) and 71% (95% CI 

53%-83%), respectively. The median, one and two-year disease free survival rates were 20.3 

months, 60% (95% CI 43%-74%) and 47% (95% CI 30%-62%), respectively. The median 

freedom from local failure was 26.4 months.

Median overall survival in patients who received concurrent chemotherapy (61.9 months) 

was significantly higher than in patients who did not (28.7 months, p=0.0335; Figure 2 and 

Table 2). In contrast, patients who received chemotherapy prior to radiation for treatment of 

recurrence had a significantly lower median overall survival (24.9 versus 61.9 months, 

p=0.001; Figure 2 and Table 2). Patients who had received chemotherapy prior to radiation 

therapy had a shorter recurrence free interval. Short recurrence free interval (less than one 

year versus more than one year) was associated with a higher risk of death (HR 2.6, 95% CI 

1.0-6.9, p=0.053), disease recurrence (HR 2.7, 95% CI 1.1-6.6, p=0.025) and local 

recurrence (HR 3.4, 95% CI 1.2-10.0, p=0.027; Table 2). Patients with initial FIGO stage 

III-IV disease (compared to stage I-II) had a higher risk of death (HR 2.5, 95% CI 1.1-5.8, 

p=0.024) and disease progression (HR 2.7, 95% CI 1.2-5.9, p=0.014; Table 2). Age, 

histology, size of the largest nodal recurrence site, total GTV dose, site of recurrence, or 
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having more than one site of gross disease were not associated with overall or disease free 

survival.

 Risk factors in patients treated for recurrent disease

In order to determine if better outcomes in patients receiving concurrent chemotherapy could 

be due to imbalances in risk factors, we compared features of patients treated with and 

without concurrent chemotherapy (Table 3). Patients receiving concurrent chemotherapy 

were younger (median age 58 versus 71, p=0.009). However, there were no other significant 

differences in risk factors including tumor size, higher initial stage, high-risk histology, 

tumor grade, site of recurrence, higher GTV radiation dose, more extensive recurrences, 

time from TAH to recurrence or treatment in earlier versus later time periods (Table 3).

To determine if patients treated with chemotherapy prior to radiation had higher-risk 

features, we also assessed possible differences in risk factors between patients receiving 

initial chemotherapy versus not. Patients receiving chemotherapy prior to radiation were 

more likely to have had time to recurrence less than one year (p=0.064, Table 3), but there 

were no other significant differences in risk factors (Table 3). Furthermore, there was no 

significant difference in the percentage of patients receiving concurrent chemotherapy 

among patients receiving or not receiving chemotherapy first, or in the percentage of patients 

receiving chemotherapy first among patients receiving or not receiving concurrent 

chemotherapy.

 In-field recurrence following radiation therapy for recurrence

There were 15 patients (39%) who developed local in field failures after salvage IMRT 

(Supplementary Table). Thirteen of these failures were pelvic nodal failures; two were 

paraortic nodal failures. Nine failures occurred in the high dose radiation field, four in the 

low dose area, and two in the overlapping area between the high and low doses. The median 

time to local failure after radiation was 6.9 months (range 2.4-28.6).

Patients who received initial chemotherapy were more likely to have a local failure (HR 4.9, 

95% CI 1.5 – 16.0, p=0.008, Table 2). Five out of 13 patients who received initial 

chemotherapy had a local failure, compared to 10 out of 25 patients not receiving initial 

chemotherapy. In addition, patients who had shorter time to recurrence (less than one year), 

who received less than the median total GTV dose of 64.7 Gy and with grade 3 tumors were 

more likely to have a local failure (HR 3.4, 95% CI 1.2-10.0, p=0.027, HR 3.2, 95% CI 

1.0-10.0, p=0.048, and HR 4.8, 95% CI 1.1-20.8, p=0.038, respectively; Table 2). Histology, 

initial stage, age, number of recurrent sites, size of largest recurrent node, and the use of 

concurrent chemotherapy were not significant risk factors for local failure (Table 2).

 Toxicity

No patients experienced grade 5 toxicity. Two patients experienced grade 3 early 

hematologic toxicity (requiring transfusion during radiation). Eight patients (21%) 

experienced any grade 3 to 4 late toxicity. Of these patients, three patients (7.9%) 

experienced late grade 3-4 GI toxicity (Supplementary Table 3). These three patients had 

gross disease immediately adjacent to bowel, resulting in small volumes of bowel receiving 
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close to the prescribed dose (Supplementary Table 3). Two patients experienced grade 4 late 

GI toxicity (distal jejunal stricture requiring TPN; ileal perforation) and one patient 

experienced grade 3 late GI toxicity (small bowel obstruction not requiring surgery). Other 

grade 3 late toxicities included hematologic (n=3), secondary malignancy (n=1), vaginal 

stricture (n=1), and lower extremity edema (n=1). The majority of patients experienced 

grade 1-2 diarrhea during radiation.

 Discussion

To our knowledge, this is the largest study on the use of IMRT for the management of nodal 

recurrences of endometrial cancer. We have shown that long-term survival is possible with 

IMRT after diagnosis of nodal recurrence, with a median and 2-year overall survival of 46.1 

months and 71%, respectively.

Patients who received concurrent chemotherapy (given as weekly cisplatin in over 90% of 

cases) had significantly longer median survival as compared to patients treated with 

radiation therapy without concurrent chemotherapy (61.9 months versus 28.7 months, 

p=0.034). We did not identify any imbalance in known risk factors for patients treated with 

radiation alone as compared to those that received concurrent chemotherapy, except for age. 

Concurrent chemotherapy with radiation has been shown to improve survival in many 

cancers, including cervical, head and neck, and anal cancer, but this has not been 

demonstrated in recurrent endometrial cancer [10-12]. A currently ongoing GOG/NRG trial 

(NCT00492778) for women with pelvic and/or vaginal recurrences of endometrial cancer is 

evaluating the benefit of concurrent cisplatin chemotherapy with radiation therapy. A 

recently published study of radiation and concurrent bevacizumab, a vascular endothelial 

growth factor (VEGF) inhibitor, for recurrent endometrial cancer showed a 3-year survival 

of 75% and no relapses in the radiation field [13].

Interestingly, we found that patients receiving chemotherapy within three months before 

salvage radiation had a nearly five-fold higher rate of local recurrence and lower rates of 

overall survival. However, patients receiving chemotherapy prior to radiation had a shorter 

recurrence free interval which we found to be associated with a lower survival. As a result, 

no definitive conclusions can be made about the impact of initial chemotherapy on survival 

in this series. We did not detect any other significant differences in risk factors among 

patients treated with chemotherapy before radiation as compared to those that did not receive 

initial chemotherapy (Table 3).

Two other studies have examined the outcomes following treatment of nodal disease with 

IMRT: one examining IMRT for any gross nodal disease (about half in the recurrent setting), 

and one examining IMRT for paraortic recurrences alone [14, 15]. Our survival outcomes (2-

year survival of 71%) appear comparable to the results of these two studies, which showed a 

2-year survival of 63% [14] and 77% [15]

We found that a lower radiation dose (lower than the median dose of 64.7 Gy to the GTV) 

was associated with a higher rate of local failure. There was no association of radiation dose 

with outcome in the two other studies of IMRT for endometrial nodal disease [14, 15]. This 
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may be attributed to the large range of doses used in these patients, due to the variability in 

proximity to adjacent critical structures.

Limiting dose to the bowel and duodenum can reduce the risk of complications. Two studies 

showed that limiting the volume of duodenum receiving 55 Gy or more to below 15 cm3 or 

even below 1 cm3 can reduce the risk of duodenal complications [16, 17]. There were three 

patients (7.9%) in our series that experienced late grade 3 or 4 GI toxicity, two of which 

were nonduodenal small bowel toxicities (and the third was not localized). The maximum 

radiation doses prescribed for those three patients ranged from 60-66 Gy, similar to the 

median dose of 64.7 Gy in the entire cohort. Another study of extended field IMRT reported 

a similar late GI complication rate of 6.5%--those patients were treated to a median dose of 

50.4 Gy, and also did not include duodenal toxicity [18]. In that study, there was no dose-

volume relationship for GI toxicity reported.

Although histologic subtype, positive peritoneal cytology, and deep myometrial invasion 

have been shown to increase risk of relapse in advanced endometrial cancer [19], we did not 

find any differences in survival or control based on these features in the setting of recurrent 

disease. In addition, the size of recurrence, number of recurrent sites or location of 

recurrence did not impact outcome. These results suggest that nodal recurrences have a 

unique biology shared across histologic subtypes and that outcome is determined by 

response to therapy, rather than clinical or pathological features.

The steep dose gradient that can be achieved with IMRT allows delivery of high doses to 

disease within the nodal basin while reducing dose to the critical adjacent pelvic structures. 

Integrated boosts with a higher dose per fraction can increase the relative effective dose to 

the tumor compared to normal tissues. In this analysis the dose per fraction was increased 

only slighted (to 2.1-2.2 Gy per fraction) from the standard of 2 Gy per fraction. This small 

increase in dose per fraction has minimal effect on biologically equivalent doses, so 

biologically equivalent doses were not reported in this series. The safety of delivering higher 

doses per fraction with IMRT has not been established. However, two studies of integrated 

boosts (to 2.2 Gy per fraction) in the treatment of locally advanced gynecologic 

malignancies showed minimal late toxicity [20, 21]. In our experience, the use of integrated 

versus sequential boosts was variable, and we do not have enough data to recommend one 

type of boost technique over another. In current practice, if a sequential boost is chosen, the 

most common fractionation scheme is to deliver 2 Gy per fraction to the GTV and 1.8 Gy to 

the CTV for 25 fractions followed by a sequential boost to treat the GTV to 60-66 Gy. 

However, regardless of the boosting technique, careful attention must be paid to daily set up 

accuracy, internal organ motion and tumor response during treatment to minimize the risk of 

complications from higher doses delivered to normal tissues. Daily image guidance with CT 

may be helpful to ensure adequate tumor coverage and identify the need for adaptive 

treatment planning.

Conclusions from this study are applicable only to patients treated with IMRT for 

management of gross nodal disease and do not provide any insights into the role of surgical 

resection in this setting. This study included three patients who had undergone surgery with 

gross measurable disease on post-operative imaging but did not include patients treated 
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surgically without residual disease post-operatively. Surgical debulking prior to radiation 

offers the benefit of having to treat less volume to a high dose and potentially higher rates of 

local control, but also carries increased potential risk of bowel and wound complications.

It is important to note that this study included many high-risk patients, including several 

with peritoneal disease at initial presentation and regional non-nodal disease at the time of 

IMRT. These patients were included since they received definitive IMRT to nodal 

recurrences after multidisciplinary consultation based on limited extent of disease at the time 

of radiation. We did find that patients with initial stage III-IV disease had lower survival 

following IMRT for recurrent nodal disease.

Other limitations of this study include retrospective design, limited size, and heterogeneous 

patient characteristics. However, we demonstrated that long-term survival is possible 

following salvage radiation for nodal recurrence of endometrial cancer, with acceptable rates 

of toxicity. Furthermore, our analysis showed that patients receiving concurrent 

chemotherapy had a decreased risk of local recurrence and improved overall survival, 

compared to those not receiving concurrent chemotherapy. Our results suggest that receipt of 

chemotherapy prior to radiation, short recurrence free interval, lower radiation dose, and 

higher tumor grade are risk factors for recurrence following definitive IMRT for treatment of 

nodal recurrence. The use of concurrent chemotherapy and dose escalation as feasible may 

improve survival for women with isolated nodal recurrences of endometrial cancer. Further 

studies are needed to validate this observation and to determine how the use of surgical 

resection of recurrent disease impacts outcome.

 Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Long-term survival can be achieved following IMRT for endometrial nodal 

recurrences

• Patients receiving concurrent chemotherapy had improved survival
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Figure 1. 
Kaplan-Meier analyses comparing: (A) overall survival of patients receiving (solid line) or 

not receiving (dashed line) initial chemotherapy, (B) overall survival of patients receiving 

(solid line) or not receiving (dashed line) concurrent chemotherapy, (C) freedom from local 

failure of patients receiving (solid line) or not receiving (dashed line) initial chemotherapy, 

and (D) freedom from local failure of patients receiving (solid line) or not receiving (dashed 

line) concurrent chemotherapy.
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Figure 2. 
(A) Axial T2 MRI image of a patient with a left pelvic sidewall recurrence. (B) The patient's 

IMRT plan: the pelvic nodal basins at risk (cyan shaded region) received 50 Gy (cyan 

isodose line) in 25 fractions, followed by a boost to the gross tumor volume (red shaded 

region) with an additional 16 Gy in 8 fractions. In total, the gross tumor volume received 66 

Gy (red isodose line). (C) T2 MRI axial image obtained 2 months after radiation, showing 

significant decrease in size of the left pelvic sidewall mass.
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Table 1

Patient, Tumor and Treatment Characteristics

Characteristic

Stage - No. (%)

    I 16 (42%)

    II 5 (13%)

    III 12 (32%)

    IV 5 (13%)

Age at Hysterectomy

    Median (range) 63.5 (34-85)

    ≤ 65 21 (55%)

    >65 17 (45%)

Initial Grade - No. (%)

    1 7 (18%)

    2 14 (37%)

    3 11 (29%)

    unknown 6 (16%)

Initial Histology - No. (%)

    Endometrioid 16 (42%)

    Clear Cell 5 (13%)

    Carcinosarcoma 7 (18%)

    Serous 10 (26%)

Initial LN Dissection - No. (%)

    Not performed 13 (34%)

    Pelvic only 8 (21%)

    Pelvic + Paraortic 17 (45%)

Initial Adjuvant Treatment

    Brachytherapy 4 (11%)

    Chemotherapy 16 (42%)

    None 18 (47%)

Sites of Recurrence - No. (%)

    Pelvic Only 13 (34%)

    PAN Only 8 (21%)

    Pelvic + PAN/Other 17 (45%)

Size of Largest Recurrence Site - No. (%)

    ≥ 3 cm 17 (45%)

    <3 cm 21 (55%)

Total GTV Dose (Gy)

    Median (range) 64.7 (59-73)

Initial Chemotherapy - No. (%)

    Yes 13 (34%)

    No 25 (66%)
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Characteristic

Concurrent Chemotherapy - No. (%)

    Yes 21 (55%)

    No 17 (45%)

LN, lymph node; PAN, paraortic node; GTV, gross tumor volume
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Table 2

Univariate Analysis for Overall Survival, Disease Free Survival, and Local Control

Overall Survival Disease Free Survival Local Control

Variable No. (%) HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value

Figo Stage

    III-IV 17 (45%) 2.5 (1.1-5.8) 0.024 2.7 (1.2-5.9) 0.014 2.3 (0.8-6.6) 0.123

    I-II 21 (55%)

Age at Surgery

    Continuous 1.0 (1.0-1.1) 0.091 1.0 (1.0-1.1) 0.243 1.0 (1.0-1.1) 0.384

    >65 17 (45%) 1.8 (0.8-4.1) 0.158 1.4 (0.6-2.9) 0.427 1.2 (0.4-3.2) 0.776

    ≤ 65 21 (55%)

Histology

    High Risk
* 22 (58%) 1.0 (0.5-2.3) 0.953 1.5 (0.7-3.3) 0.291 2.1 (0.7-6.7) 0.207

    Endometrial 16 (42%)

No. Recurrent Sites

    > 1 24 (63%) 1.1 (0.5-2.5) 0.82 1.1 (0.5-2.5) 0.821 0.9 (0.3-2.4) 0.766

    1 14 (37%)

Size of Largest Recurrence

    Continuous 1.0 (0.8-1.2) 0.988 0.9 (0.8-1.1) 0.440 1.0 (0.8-1.3) 0.928

    ≥ 3 cm 17 (45%) 0.8 (0.4-1.9) 0.669 0.7 (0.3-1.4) 0.288 1.4 (0.5-3.8) 0.564

    < 3 cm 21 (55%)

Initial Chemotherapy

    Yes 13 (34%) 4.4 (1.7-11.6) 0.002 4.6 (2.0-10.8) <0.001 4.9 (1.5-16.0) 0.008

    No 25 (66%)

Concurrent Chemotherapy

    Yes 21 (55%) 0.4 (0.2-1.0) 0.039 0.6 (0.3-1.2) 0.148 0.5 (0.2-1.30 0.158

    No 17 (45%)

Total GTV Dose (Gy)

    < 64.7 19 (50%) 1.2 (0.5-2.6) 0.663 1.9 (0.9-4.2) 0.099 3.2 (1.0-10.0) 0.048

    ≥ 64.7 19 (50%)

Initial Grade

    3 11 (29%) 2.4 (1.0-6.0) 0.063 3.5 (1.4-8.9) 0.008 4.8 (1.1-20.8) 0.038

    1, 2 21 (55%)

Type of Recurrence

    Pelvic only 13 (34%) 1.0 (0.4-2.9) 0.935 1.0 (0.3-2.8) 0.961 1.2 (0.3-4.6) 0.807

    Pelvic + other 17 (45%) 1.0 (0.4-2.9) 0.943 1.1 (0.4-3.0) 0.813 0.5 (0.1-2.3) 0.391

    PAN only 8 (21%)

Time from TAH to Recurrence

    Continuous 1.0 (0.99-1.01) 0.72 0.99 (0.98-1.01) 0.29 0.97 (0.93-1.0) 0.119

    ≤1 year 12 (32%) 2.6 (1.0-6.9) 0.053 2.7 (1.1-6.6) 0.025 3.4 (1.2-10.0) 0.027

    >1 year 26 (68%)

Abbreviations: HR, hazard ratio; CI, confidence interval; GTV, gross total volume; PAN, paraortic node; TAH, total abdominal hysterectomy.
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*
High risk histology includes papillary serous, carcinosarcoma, and clear cell.
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Table 3

Frequency of Characteristics by Type of Chemotherapy

Initial Chemotherapy Concurrent Chemotherapy

Variable Total No Yes p-value No Yes p-value

No. of Patients 38 25 13 17 21

Figo Stage

    I-II 21 14 7 1.000 7 14 0.190

    III-IV 17 11 6 10 7

Age at Surgery

    Median 63.5 63 65 1.000 71 58 0.009

    ≤ 65 21 14 7 1.000 5 16 0.008

    >65 17 11 6 12 5

Pathology

    Carcinosarcoma 7 7 0 0.123 3 4 0.289

    Clear Cell 5 2 3 2 3

    Endometrial 18 10 6 5 11

    Serous 10 6 4 7 3

    Endometrial 16 10 6 0.742 5 11 0.197

    High Risk** 22 15 7 12 10

No. Recurrent Sites

    1 14 10 4 0.728 8 6 0.318

    >1 24 15 9 9 15

Site of Recurrence

    PAN only 8 5 3 0.908 6 2 0.175

    Pelvic only 13 8 5 4 9

    Pelvic /other 17 12 5 7 10

Size of Largest Recurrence Site

    Median 2.9 2.9 2.9 0.828 2.3 3.1 0.468

    <3 21 14 7 1.000 11 10 0.342

    ≥ 3 cm 17 11 6 6 11

Total GTV Dose (Gy)

    Median 64.7 64.8 64.5 1.000 64.5 65.8 1.000

Grade

    1 7 4 3 0.453 3 4 0.669

    2 14 11 3 5 9

    3 11 6 5 6 5

    Unknown 6 4 2 3 3

Concurrent chemotherapy

    No 17 9 8 0.178

    Yes 21 16 5

Treatment Period

    2002-2007 12 7 5 0.714 4 8 0.486

Gynecol Oncol. Author manuscript; available in PMC 2016 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ho et al. Page 19

Initial Chemotherapy Concurrent Chemotherapy

Variable Total No Yes p-value No Yes p-value

    2007-2012 26 18 8 13 13

Time from TAH to Recurrence

    > 1 year 26 20 6 0.064 12 14 1.000

    ≤ 1 year 12 5 7 5 7

*High risk histology includes papillary serous, carcinosarcoma, and clear cell.

Abbreviations: HR, hazard ratio; CI, confidence interval; GTV, gross total volume; PAN, paraortic node.
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