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Objective

The role of salvage radiotherapy (RT) in the treatment for vaginal recurrence of cervical cancer in patients after prior surgery remains controversial. The aim of this study was to evaluate the efficacy and toxicity of salvage RT and explore prognostic factors associated with the survival after recurrence.



Methods

Patients with cervical cancer, treated for vaginal recurrences at Peking Union Medical College Hospital between July 2011 and November 2019, were identified. All the patients underwent prior surgery for primary tumor and received salvage RT including external beam radiotherapy (EBRT), brachytherapy (BT), or both. The irradiation field and dose depended on the conditions of patients. Recurrence patterns were classified into four categories according to the site of recurrence. Prognostic factors on the overall survival (OS), progression-free survival (PFS), and local control (LC) were analyzed, and late toxicity was evaluated.



Results

A total of 141 patients were included in the analysis, with a median follow-up time of 40.8 months. The estimated 5-year OS, PFS, and LC rates were 81%, 75%, and 87%, respectively. In multivariate analysis, endovaginal recurrence and no irradiation history were favorable prognostic factors associated with OS (all p < 0.05), PFS (all p < 0.05), and LC (all p < 0.05). The area under the receiver operating characteristic (ROC) curve (AUC) of the recurrence pattern is larger than the stage of primary tumor (0.734 vs. 0.670).



Conclusions

RT was an effective treatment with tolerable toxicity for vaginal recurrences of cervical cancer in patients with prior surgery. Recurrence pattern and irradiation history were important prognostic factors.
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Introduction

Cervical cancer is the fourth most common cancer among females, which threatens the health of middle-aged and elderly women. Hysterectomy is an important part of surgery for early-stage cervical cancer (1, 2). Whether it is open surgery or minimally invasive surgery, 10%–30% cervical cancer patients experience disease relapse (3, 4). Vagina is the most common and important site of recurrence in cervical cancer (5).

For patients with vaginal recurrences, there is no consistent standard treatment (6). The optimal salvage treatment regimen includes salvage radiotherapy (RT), chemotherapy, and reoperation such as pelvic exenteration depending on the primary treatment, type of recurrence, and associated comorbidities. RT with or without concurrent chemotherapy as salvage treatment seems to present promising treatment outcomes and tolerable toxicities (7–9). Several studies have proved that salvage RT can achieve better survival outcomes (8, 10), especially when using brachytherapy (BT) for re-irradiation due to its conformal dose distribution (11, 12). However, studies on the effect and survival of RT as a salvage treatment for recurrent cervical cancer patients with prior surgery are still limited (13, 14). What is more, few studies paid attention to the effect of combined external beam radiotherapy (EBRT) and BT as salvage treatment, as well as prognostic factors associated with survival after vaginal recurrence.

In the present study, we collected data of patients with recurrent cervical cancer after hysterectomy surgery treated at Peking Union Medical College Hospital (PUMCH). All the patients experienced vaginal recurrence and received salvage RT. The first aim of this study was to evaluate the effect of salvage RT for vaginal recurrence. The second aim was to analyze the prognostic factors including characteristics, clinical factors, and treatment. Our institution has treated more than 200 patients with vaginal recurrences since 2011, and this study includes the largest sample size so far in this area.



Material and Methods


Patient Enrollment

One hundred and eighty female patients with vaginal recurrent cervical cancer, treated with salvage RT at Peking Union Medical College Hospital (PUMCH) between July 2011 and November 2019, were reviewed. Our inclusion criteria were listed as following: (1) underwent total hysterectomy surgery because of the primary tumor; (2) histologically confirmed that both the primary cancer and the recurrent tumor were cervical cancer, including squamous carcinoma and adenocarcinoma; (3) experienced vaginal recurrence and received EBRT, BT or both. The following exclusion criteria were adopted: (1) underwent hysterectomy because of benign disease; (2) refused to receive RT after recurrence; (3) experienced distant metastasis at the time of recurrence without vaginal recurrence; and (4) insufficient data of recurrence and salvage treatment. Finally, data of 141 patients met the criteria and were included. Initial stages of tumors at diagnosis were reclassified according to the 2018 International Federation of Gynecology and Obstetrics (FIGO) staging system for cervical cancer. Written informed consent was obtained from each patient.



Treatment

All the patients received salvage RT for the vaginal recurrences by EBRT, BT, or both. The choice of RT technique, range of the irradiation field, and dose depended on the tumor size and site at the time of recurrence, as well as RT history. Among these patients, a combination of EBRT and BT was delivered to 103 patients; EBRT alone was delivered to 22 patients. The remaining 16 patients with recurrent tumors smaller than 5 mm, which was confined to the vaginal mucosa, received only BT, 5 Gy per fraction for four to six fractions.

As for patients with prior RT, most re-irradiation fields covered the recurrence regions and drainage fields of the involved lymph rather than the whole pelvic, while the prophylactic irradiation of the regional lymph node was rare. When the recurrent tumors were larger than 5 mm without prior RT, the irradiation field usually included the recurrence regions, upper 1/2 vagina, and paravaginal and pelvic lymphatic drainage areas. The whole vaginal area and bilateral inguinal lymph node drainage areas were added on this basis for patients with lower 1/3 vaginal segment relapse.

All the patients receiving EBRT were treated by VMAT or TOMO, with a gross tumor volume (GTV) dose of 30–80 Gy in 10–36 fractions. In patients who received BT, applicators were mainly multichannel vaginal cylinders, among which 21 patients adopted 3D-printed individual vaginal applicators. The BT dose was usually 5 Gy (range, 3–6 Gy) per fraction, mostly two to six fractions. When calculating the total dose of EBRT and BT, the biologically equivalent doses in 2-Gy fractions (EQD2) were utilized. The total EQD2 is the sum of EBRT and BT. The dose and fractionation schedules of EQD2 for EBRT were based on the GTV of tumor.

Before salvage RT, 14 patients had received other treatments for the recurrences, and 10 patients had undergone surgery (eight with vaginal tumorectomy and two with cytoreductive surgery) while 4 patients had adopted chemotherapy. Concurrent chemoradiotherapy was adopted for 73 patients.



Follow-Up and Statistics

Failure patterns were divided to local recurrence, distant metastasis, and death. Late toxicity, defined as toxicity occurring more than 90 days after RT, was also evaluated. Most common late toxicities for EBRT and BT, such as toxicity of lower gastrointestinal and urinary tract, were assessed according to Common Terminology Criteria for Adverse Events (CTCAE) v3.0.

The primary endpoint was overall survival (OS), and the secondary endpoints were progression-free survival (PFS), local control (LC) rates, and late complications. OS was defined as the time interval between the date of recurrence and the date of death from any cause or the last follow-up. PFS and LC were calculated from the date of starting salvage RT to any recurrence, disease progression, or death. The Kaplan–Meier method was used to estimate OS, PFS, and LC rates. Log-rank tests and Cox proportional hazard regression methods were used to identify prognostic factors. Receiver operative characteristic (ROC) curves for OS and the values of area under the ROC curve (AUC) were created according to the recurrence pattern and tumor stage at diagnose. p values <0.05 were considered statistically significant. All analyses were performed using SPSS 23.0 (IBM Corp, Armonk, NY, USA).




Results


Patient and Treatment Characteristics

A total of 141 patients were included in this study with a median age of 52 years, whose detailed characteristics and treatments are shown in Table 1. Recurrence patterns were classified into four categories according to the site of recurrence including: (1) endovaginal recurrence (n = 95); (2) paravaginal recurrence (n = 28), which means that the tumor invades paravaginal tissues or develops from the top of the vagina to the pelvic cavity, resulting in the limitation of vaginal movement; (3) recurrence invading surrounding organs (n = 17), such as the bladder, rectum, and pelvic wall; and (4) vaginal recurrence with distant metastasis (n = 1) (Figure 1).


Table 1 | Patients and treatment characteristics.






Figure 1 | Schematic diagram of recurrence patterns.



The median interval between primary treatment and tumor relapse was 24.0 months (range, 2.5 to 238.0 months). The median EQD2 of the salvage RT was 64.9 Gy (range, 25.0 to 95.8 Gy). For the 16 patients that received BT only, the EQD2 ranged from 25.0 Gy to 37.5 Gy. Re-irradiation was performed in 32 patients with a median EQD2 of 62.9 Gy (range of 31.3-95.8 Gy). Besides, the other 98 patients received RT with a median EQD2 of 69.2 Gy (range, 45.0 Gy to 93.4 Gy).



Clinical Outcomes

The median follow-up time was 40.8 months (range, 2.0 to 110.9 months) with an estimated 3-year OS of 85%. The estimated 5-year OS, PFS, and LC rates were 81%, 75%, and 87%, respectively (Figure 2). Disease progression during follow-up was confirmed in 32 patients, among which 11 patients experience local recurrence, 17 patients experience distant metastasis, and 4 patients experience both.




Figure 2 | Kaplan–Meier curves for (A) overall survival (OS), (B) progression-free survival (PFS), and (C) local control (LC) after salvage radiotherapy treatment for recurrence.





Prognostic Factors Associated With OS, PFS, and LC

Factors including histological type (squamous carcinoma or adenocarcinoma), tumor size (≤4 vs. >4 cm), tumor stage at diagnosis (classified by the 2018 FIGO stage system), recurrence pattern (endovaginal, paravaginal, invasion of surrounding organs or distant metastasis), lymph node metastasis, history of radiotherapy (re-irradiation, with or without), time from initial treatment to recurrence (≤7 vs. >7 months), RT dose (EQD2 ≤ 40 Gy, 40–65 Gy, or > 65 Gy), BT technique (2D, 3D, or no BT), treatment for recurrence before RT, and use of concurrent chemoradiotherapy were analyzed, as shown in Table 2.


Table 2 | Factors predictive of overall survival (OS), progression-free survival (PFS), and local control (LC).



In terms of OS, univariate analysis demonstrated that all the factors except for histological type and treatment for recurrence before RT were statistically significant. In multivariate analysis, recurrence pattern, history of radiotherapy, and stage at diagnosis were independent prognostic factors for OS (Table 2). Endovaginal recurrence (p < 0.05, Figure 3) was associated with prolonged OS, while invasion of surrounding organs (p < 0.05, Figure 3), prior RT history (p < 0.05), and IIB stage at diagnosis were negative prognostic factors of OS. Multivariate analysis also revealed that endovaginal recurrence and being RT naïve were independent factors for improved PFS (Table 2), while IIB stage at diagnosis was the negative prognostic factor for PFS. In terms of LC, recurrence pattern and re-irradiation were independent factors (Table 2).




Figure 3 | The (A) overall survival, (B) progression-free survival, and (C) local control rates of vaginally recurrent patients in different recurrence patterns.



The receiver operating characteristic (ROC) curve was utilized to compare the depictive accuracy of our recurrence pattern and initial stage of tumor at diagnosis on OS (Figure 4). The area under the ROC curve (AUC) value of the recurrence pattern was 0.734 (95% CI: 0.618 to 0.851, p < 0.001), while the AUC of the initial stage was 0.670 (95% CI: 0.545 to 0.794, p = 0.012).




Figure 4 | Receiver operative characteristic (ROC) curve of the predictive accuracy for OS of patients by FIGO stage (2018) and recurrence pattern.





Toxicity and Late Complications

Twenty-two (15.6%) patients experienced grade ≥2 late complications. Grade ≥4 late complications were observed in six patients, and five of them were patients with re-irradiation (Supplementary 1). Five patients experienced rectovaginal fistula, and one patient experienced intestinal fistula. One patient suffered from vesicovaginal fistula.




Discussion

The selection of treatment for vaginal recurrence of cervical cancer remained challenging and highly individualized. Surgical therapy was beneficial for patients with vaginal recurrence, particularly for patients without RT history (9). However, the quality of life might be strongly affected because of the shortened length of vagina (15). For local recurrence cervical cancer confined to the central pelvis, pelvic exenteration could be a potentially curable treatment, but the survival was still limited (16). Surgical mortality was nearly 5%, and the survival rate was less than 50% in carefully selected patients (17–19). Besides, the effects on patients’ physical, mental, and self-image features reduced the quality of life of patients (16, 20).

RT presented excellent effects and survival outcomes in recurrent cervical cancer patients with tolerable toxicity. Huang et al. reported a 2-year LC rate of 60% in recurrent cervical cancer patients treated with interstitial BT (21). There were a few studies focusing on the role of salvage RT in cervical cancer patients with postoperative recurrence. Kim et al. reported that the 5-year PFS and OS rates were 62.7% and 60.1%, respectively (22). Similar results were observed in another retrospective study with a 5-year OS of 66% and a 5-year local failure-free survival (LFFS) of 63.9% (23). The results of the present study demonstrated that RT was an effective salvage treatment for recurrent patients, with excellent 5-year OS, PFS, and LC rates of 81%, 75%, and 87%. Compared with the median EQD2 that ranged from 45 to 82.5 Gy in previous studies, the median EQD2 of the salvage RT was 64.9 Gy (range, 25.0 to 95.8 Gy) in this study (7, 8, 11, 12, 22), which indicated that larger RT doses contributed to the outstanding clinical outcomes. The application of advanced RT techniques, including volumetric modulated arc therapy (VMAT), TOMO, 3D-BT, intracavitary with or without interstitial (IC ± IS) technique, and individualized RT field design for patients with re-irradiation, all contributed to the delivery of higher RT doses in this study.

Factors associated with prognosis of salvage RT for recurrent cervical cancer were complicated. In previous studies, cervical squamous carcinoma, smaller recurrent lesion size, no lymph node metastasis, and no irradiation history tended to improve the OS (11, 14, 23). The most innovative finding of this study was that we defined the recurrence pattern according to the recurrence site and tumor invasion and found that it was strongly associated with the OS, PFS, and LC. The better survival of endovaginal recurrence could be attributed to the higher feasibility for performing BT, while the RT dose for extravaginal recurrence was limited by the surrounding organs, such as bladder, rectum, and intestine, making it difficult to perform radical RT and BT in these patients. Although some of these patients were given a higher dose through combined 3D-printed applicators or interstitial implantation BT, a second recurrence and distant metastasis were still more common than in those patients with endovaginal recurrence receiving a lower dose through simpler RT techniques. Several studies have consistently demonstrated pelvic wall involvement as an unfavorable prognostic factor (13, 14, 24). Even when receiving salvage RT with concurrent chemotherapy, the 5-year OS of patients with pelvic wall involvement was still below 30% (22).

The AUC value for the vaginal recurrence pattern was higher than the AUC value for the initial stage in this study (0.734 vs. 0.670). It revealed that the recurrence pattern according to the recurrence site and tumor invasion presented a more convincing predictive accuracy for OS. There was neither emphasis on adjustment of staging after recurrence in the National Comprehensive Cancer Network (NCCN) guideline for cervical cancer nor an independent recurrence stage in the FIGO staging system. The possible reason might be the relatively low ratio of recurrent cervical cancer patients after standard treatments. However, the recurrence site and the recurrence area needed to be taken into consideration once recurrence occurs. Our recurrence pattern could be a useful supplement for staging, selection of treatment and prediction of prognosis.

In our study, only initial stage IIB was significantly associated with unfavorable OS and PFS, and the differences were not presented in any other stages (Table 2). What is more, the initial stage of IIB tended to present a worse prognosis than IIIC (Supplementary 2, Supplementary 3), which was inconsistent with the staging we expected. According to the NCCN guideline for cervical cancer, the preferred initial treatment for IIB stage patients is RT with concurrent chemotherapy (18). Attempt at surgery might be one of the reasons for this unsatisfactory prognosis. Gupta et al. compared the efficacy of neoadjuvant chemotherapy followed by radical surgery versus chemoradiation in stage IIB cervical cancer patients and found that the 5-year disease-free survival (DFS) rate of the surgery group was 67.2%, significantly lower than 79.3% in the chemoradiation group (25). The diagnosis of the IIB stage mainly depended on physical examination, which was of high subjectivity, and the use of magnetic resonance imaging (MRI) might increase the accuracy of preoperative evaluation. What is more, most of these IIB stage patients had received RT during the initial treatment, so the poor OS and PFS may also attribute to re-irradiation.

Prior RT history was also one of the most important prognostic factors, which was consistent with the study by Kim (23). As for RT-naïve patients, higher RT doses could be delivered resulting in a better tumor remission. However, the dose of re-irradiation was limited because of the initial radiation damage on the surrounding tissue and the potential severe radiogenic side effects, especially for in-field recurrence (7). In a previous study, the 5-year LFFS in postoperative recurrent patients without RT history receiving salvage RT was 63.9%, while it was 47.1% in patients that received re-irradiation (23).

One principle of RT is to maximize the tumor dose while minimizing the dose of the neighboring tissue and organ at risk (26). High-dose or repeated RT could increase the risk of severe radiation toxicity. The rates of grade ≥2 lower urinary tract toxicity and lower gastrointestinal toxicity were 5.0% and 10.6% in our study, respectively. According to previous studies, grade ≥2 late complications of RT for recurrent patients are usually tolerable, with an approximate rate lower than 15% (21, 23, 27). It has been reported that re-irradiation might increase the risk of complication up to 15%–20% (12, 28). Compared with previous studies, our study presented an acceptable rate of grade ≥2 late complications (15.6%), which can also be attributed to the high RT dose in our treatment regimens.

The main limitation of this study was its retrospective, non-random design and inconsistency in treatment management due to the long-time span. The tumor characteristics of patients were quite different, and the time span of this study was relatively long, leading to the non-uniform radiotherapy technology and dose of patients. It was a pity that no optimal dose or RT plan for different vaginal recurrence patterns was summarized from this study. Besides, potential bias might be introduced during patient selection of the initial surgery treatment and recurrent treatment. Last but not least, because of the lack of standard guideline for the treatment of recurrent cervical cancer, selection of the treatment plans and RT techniques largely depended on the experiences of each medical center, which might lead to the heterogeneity. Future studies are needed to design standard treatment plans and evaluate the effect of RT in recurrent cervical cancer according to the recurrence pattern and recurrence sites.

In conclusion, for vaginal recurrences of cervical cancer in patients after prior surgery, salvage RT was an effective treatment with tolerable toxicity. Recurrence pattern based on the recurrence site and tumor invasion was a significant prognostic factor on OS, PFS, and LC. Endovaginal recurrence and no irradiation history were associated with better outcomes.



Data Availability Statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.



Author Contributions

JY and ZZ collected, analyzed, and interpreted the data and wrote the manuscript. JZ interpreted the data and wrote the manuscript. KH, XH, JieS, XL, SS, ZM, JingS, HG, and QM reviewed and edited the manuscript. FZ designed the study, interpreted the data, critically reviewed the manuscript, and supervised the study. FZ has full access to all the data in the study and final responsibility for the decision to submit for publication. All authors contributed to the article and approved the submitted version.



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2021.744871/full#supplementary-material



References

1. Rogers, L, Siu, SS, Luesley, D, Bryant, A, and Dickinson, HO. Radiotherapy and Chemoradiation After Surgery for Early Cervical Cancer. Cochrane Database Syst Rev (2012) 5:CD007583. doi: 10.1002/14651858.CD007583.pub3

2. Koh, WJ, Abu-Rustum, NR, Bean, S, Bradley, K, Campos, SM, Cho, KR, et al. Cervical Cancer, Version 3.2019, NCCN Clinical Practice Guidelines in Oncology. J Natl Compr Canc Netw (2019) 17(1):64–84. doi: 10.6004/jnccn.2019.0001

3. Zhu, Y, Zhang, G, Yang, Y, Cui, L, Jia, S, Shi, Y, et al. Perineural Invasion in Early-Stage Cervical Cancer and its Relevance Following Surgery. Oncol Lett (2018) 15(5):6555–61. doi: 10.3892/ol.2018.8116

4. Kong, TW, Chang, SJ, Piao, X, Paek, J, Lee, Y, Lee, EJ, et al. Patterns of Recurrence and Survival After Abdominal Versus Laparoscopic/Robotic Radical Hysterectomy in Patients With Early Cervical Cancer. J Obstet Gynaecol Res (2016) 42(1):77–86. doi: 10.1111/jog.12840

5. Mahdi, H, Rose, PG, Elshaikh, MA, Munkarah, A, Isrow, D, Singh, S, et al. Adjuvant Vaginal Brachytherapy Decreases the Risk of Vaginal Recurrence in Patients With Stage I non-Invasive Uterine Papillary Serous Carcinoma. A Multi-Institutional Study. Gynecol Oncol (2015) 136(3):529–33. doi: 10.1016/j.ygyno.2014.12.034

6. Francis, SR, Ager, BJ, Do, OA, Huang, YJ, Soisson, AP, Dodson, MK, et al. Recurrent Early Stage Endometrial Cancer: Patterns of Recurrence and Results of Salvage Therapy. Gynecol Oncol (2019) 154(1):38–44. doi: 10.1016/j.ygyno.2019.04.676

7. Kobayashi, K, Murakami, N, Takahashi, K, Inaba, K, Hamamoto, R, and Itami, J. Local Radiotherapy or Chemotherapy for Oligo-Recurrent Cervical Cancer in Patients With Prior Pelvic Irradiation. In Vivo (Athens Greece) (2019) 33(5):1659–65. doi: 10.21873/invivo.11652

8. Jeon, W, Koh, HK, Kim, HJ, Wu, HG, Kim, JH, and Chung, HH. Salvage Radiotherapy for Lymph Node Recurrence After Radical Surgery in Cervical Cancer. J Gynecol Oncol (2012) 23(3):168–74. doi: 10.3802/jgo.2012.23.3.168

9. Chao, X, Song, X, Wu, H, You, Y, Wu, M, and Li, L. Selection of Treatment Regimens for Recurrent Cervical Cancer. Front Oncol (2021) 11:618485. doi: 10.3389/fonc.2021.618485

10. Higginson, DS, Morris, DE, Jones, EL, Clarke-Pearson, D, and Varia, MA. Stereotactic Body Radiotherapy (SBRT): Technological Innovation and Application in Gynecologic Oncology. Gynecol Oncol (2011) 120(3):404–12. doi: 10.1016/j.ygyno.2010.11.042

11. Zolciak-Siwinska, A, Bijok, M, Jonska-Gmyrek, J, Kawczynska, M, Kepka, L, Bujko, K, et al. HDR Brachytherapy for the Reirradiation of Cervical and Vaginal Cancer: Analysis of Efficacy and Dosage Delivered to Organs at Risk. Gynecol Oncol (2014) 132(1):93–7. doi: 10.1016/j.ygyno.2013.10.018

12. Umezawa, R, Murakami, N, Nakamura, S, Wakita, A, Okamoto, H, Tsuchida, K, et al. Image-Guided Interstitial High-Dose-Rate Brachytherapy for Locally Recurrent Uterine Cervical Cancer: A Single-Institution Study. Brachytherapy (2018) 17(2):368–76. doi: 10.1016/j.brachy.2017.11.011

13. Haasbeek, CJ, Uitterhoeve, AL, van der Velden, J, Gonzalez, DG, and Stalpers, LJ. Long-Term Results of Salvage Radiotherapy for the Treatment of Recurrent Cervical Carcinoma After Prior Surgery. Radiother Oncol (2008) 89(2):197–204. doi: 10.1016/j.radonc.2008.01.004

14. Jain, P, Hunter, RD, Livsey, JE, Coyle, C, Swindell, R, and Davidson, SE. Salvaging Locoregional Recurrence With Radiotherapy After Surgery in Early Cervical Cancer. Clin Oncol (R Coll Radiol) (2007) 19(10):763–8. doi: 10.1016/j.clon.2007.08.015

15. Zhang, Y, Sun, S, Ding, J, and Hua, K. The Effect of Different Surgical Methods on Female and Male Sexual Activity and Marital Quality in Patients With Early-Stage Cervical Cancer. Sex Med (2020) 8(2):307–14. doi: 10.1016/j.esxm.2020.02.001

16. Li, L, Ma, SQ, Tan, XJ, Zhong, S, and Wu, M. Pelvic Exenteration for Recurrent and Persistent Cervical Cancer. Chin Med J (Engl) (2018) 131(13):1541–8. doi: 10.4103/0366-6999.235111

17. Benn, T, Brooks, RA, Zhang, Q, Powell, MA, Thaker, PH, Mutch, DG, et al. Pelvic Exenteration in Gynecologic Oncology: A Single Institution Study Over 20 Years. Gynecol Oncol (2011) 122(1):14–8. doi: 10.1016/j.ygyno.2011.03.003

18. Abu-Rustum, NR, Yashar, CM, Bean, S, Bradley, K, Campos, SM, Chon, HS, et al. NCCN Guidelines Insights: Cervical Cancer, Version 1.2020. J Natl Compr Canc Netw (2020) 18(6):660–6. doi: 10.6004/jnccn.2020.0027

19. Morley, GW, Hopkins, MP, Lindenauer, SM, and Roberts, JA. Pelvic Exenteration, University of Michigan: 100 Patients at 5 Years. Obstet Gynecol (1989) 74(6):934–43.

20. Young, JM, Badgery-Parker, T, Masya, LM, King, M, Koh, C, Lynch, AC, et al. Quality of Life and Other Patient-Reported Outcomes Following Exenteration for Pelvic Malignancy. Br J Surg (2014) 101(3):277–87. doi: 10.1002/bjs.9392

21. Huang, K, D'Souza, D, Patil, N, Velker, V, Leung, E, Stitt, L, et al. High-Dose-Rate Interstitial Brachytherapy for the Treatment of High-Volume Locally Recurrent Endometrial Carcinoma. Brachytherapy (2016) 15(5):543–8. doi: 10.1016/j.brachy.2016.06.010

22. Kim, SW, Chun, M, Ryu, HS, Chang, SJ, Kong, TW, Lee, EJ, et al. Salvage Radiotherapy With or Without Concurrent Chemotherapy for Pelvic Recurrence After Hysterectomy Alone for Early-Stage Uterine Cervical Cancer. Strahlenther Onkol (2017) 193(7):534–42. doi: 10.1007/s00066-017-1122-0

23. Kim, HJ, Chang, JS, Koom, WS, Lee, KC, Kim, GE, and Kim, YB. Radiotherapy Is a Safe and Effective Salvage Treatment for Recurrent Cervical Cancer. Gynecol Oncol (2018) 151(2):208–14. doi: 10.1016/j.ygyno.2018.08.029

24. Grigsby, PW. Prospective Phase I/II Study of Irradiation and Concurrent Chemotherapy for Recurrent Cervical Cancer After Radical Hysterectomy. Int J Gynecol Cancer (2004) 14(5):860–4. doi: 10.1111/j.1048-891X.2004.14521.x

25. Gupta, S, Maheshwari, A, Parab, P, Mahantshetty, U, Hawaldar, R, Sastri Chopra, S, et al. Neoadjuvant Chemotherapy Followed by Radical Surgery Versus Concomitant Chemotherapy and Radiotherapy in Patients With Stage IB2, IIA, or IIB Squamous Cervical Cancer: A Randomized Controlled Trial. J Clin Oncol (2018) 36(16):1548–55. doi: 10.1200/JCO.2017.75.9985

26. Prempree, T, Amornmarn, R, Villasanta, U, Kwon, T, and Scott, RM. Retreatment of Very Late Recurrent Invasive Squamous Cell Carcinoma of the Cervix With Irradiation. II. Criteria for Patients' Selection to Achieve the Success. Cancer (1984) 54(9):1950–5. doi: 10.1002/1097-0142(19841101)54:9<1950::aid-cncr2820540927>3.0.co;2-3

27. Park, HJ, Chang, AR, Seo, Y, Cho, CK, Jang, WI, Kim, MS, et al. Stereotactic Body Radiotherapy for Recurrent or Oligometastatic Uterine Cervix Cancer: A Cooperative Study of the Korean Radiation Oncology Group (KROG 14-11). Anticancer Res (2015) 35(9):5103–10.

28. Sadozye, AH. Re-Irradiation in Gynaecological Malignancies: A Review. Clin Oncol (R Coll Radiol) (2018) 30(2):110–5. doi: 10.1016/j.clon.2017.11.013




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Yan, Zheng, Zhu, Hu, Hou, Shen, Lian, Sun, Miao, Shen, Guan, Meng and Zhang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Radiotherapy for Vaginal Recurrences of Cervical Cancer in Patients After Prior Surgery: Analysis of Effect and Prognostic Factors

      

        		

          Objective

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Material and Methods

        

          		

            Patient Enrollment

          



          		

            Treatment

          



          		

            Follow-Up and Statistics

          



        



        



        		

          Results

        

          		

            Patient and Treatment Characteristics

          



          		

            Clinical Outcomes

          



          		

            Prognostic Factors Associated With OS, PFS, and LC

          



          		

            Toxicity and Late Complications

          



        



        



        		

          Discussion

        



        		

          Data Availability Statement

        



        		

          Author Contributions

        



        		

          Supplementary Material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-11-744871-g004.jpg
— FIGO stage (2018)
— Recurrence pattern

0 20 40 60 80 100
100% - Specificity%





OEBPS/Images/table2.jpg
Variables Median OS P value Median PFS P value Median LC P value
(mo) S (mo) (mo) —_—————
Univariate Multivariate Univariate  Multivariate Univariate Multivariate
(0s) (0s) (PFS) (PFS) (Lc) (Lc)
Histology
Squamous carcinoma 40.77 0.857 36.99 0.583 40.08 0.313
Adenocarcinoma 43.17 4317 35.25
Tumor size
<4 cm 41.73 0.002 40.77 <0.001 40.77 0.060
>4 cm 3417 0.610 23.69 0.938 27.58
Stage at diagnose (FIGO
stage)
A1 45.31 <0.001 0.059 43.66 <0.001 0.362 44.16 0.071
1A2 49.78 0.782 49.73 0.980 49.73
1B1 32.23 0.198 30.72 0.562 30.72
B2 37.22 0.923 35.42 0.840 35.42
B3 37.52 0.178 37.52 0.062 37.52
A1 42.55 0.912 42.55 0.779 42.55
A2 26.25 0.123 25.00 0.571 25.00
B 14.09 <0.001 7.56 0.009 7.56
nct 17.12 0.471 9.43 0.336 12.32
ncz 14.36 0.379 9.232 0.831 14.36
Recurrence pattern
Endovaginal 45.24 <0.001 0.004 44.26 <0.001 <0.001 44.26 0.001 0.007
Paravaginal 30.90 <0.001 25.50 <0.001 26.60 0.001
Invasion of surrounding 25.69 0.012 16.18 0.011 18.17 0.004
organs
Distant metastasis 8.54 0.999 8.54 0.996 8.54 0.988
Lymph nodes metastasis
Yes 27.61 <0.001 0.181 21.63 <0.001 0.061 23.67 0.007 0.765
No 45.31 44.75 45.24
Re-irradiation
Yes 31.00 0.002 0.020 21.95 <0.001 0.002 21.95 <0.001 <0.001
No 43.53 42.32 42.55
Time from initial treatment to
recurrence
<7 months 31.87 0.035 29.29 26.27
>7 months 41.92 0.304 40.77 0.213 41.73 0.773
RT dose (EQD2, Gy)
<40 64.30 0.107 64.61 0.493 64.61 0.875
40-65 41.96 38.05 38.05
>65 35.19 31.01 32.00
BT technique
2D 53.21 0.081 51.04 0.111 53.21 0.079
3D 25.53 21.91 24.81
No BT 25.91 22.65 20.80
Treatment for recurrence
before RT
Yes 50.28 0.342 50.28 0.335 50.28 0.428
No 37.52 35.42 36.21
Concurrent
chemoradiotherapy
Yes 31.01 0.027 0.094 25.50 0.124 26.94 0.463
No 45.91 44.76 4591

FIGO, International Federation of Gynecology and Obstetrics; BT, brachytherapy.
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Characteristics Number Percentage

Age, years, median (range) 52 (31-78)

Histology
Squamous carcinoma 133 94.3
Adenocarcinoma 8 5.7

Stage at diagnose (2018 FIGO staging system)
|

1A
IA1 53 37.6
A2 5 3.5
B
1B1 27 19.2
B2 11 7.8
B3 9 6.4
I
A
1IA1 13 9.2
A2 8 5.7
B 3 2.1
1l
nc
ll[e] " 7.8
nca2 1 0.7
Tumor size
<4 cm 121 85.8
>4 cm 20 14.2
Recurrence pattern
Endovaginal 95 67.4
Paravaginal (include the top of vagina) 28 19.9
Invasion of surrounding organs (such as 17 121
bladder, rectum, pelvic wall)
Distant metastasis 1 0.7
Lymph nodes metastasis
Yes 48 34.0
No 93 66.0
RT dose (EQD2, Gy), median (range) 64.9 (25.0-
95.8)
RT treatment
EBRT+BT 103 73.0
EBRT 22 15.6
BT 16 1.4
Re-irradiation
Yes 32 227
No 109 773
BT technique
2D 88 62.4
3D 31 22.0
No 22 15.6
Treatment for recurrence before RT
Yes 14 9.9
No 127 90.1
Concurrent chemoradiotherapy
Yes 73 51.8
No 68 48.2

FIGO, International Federation of Gynecology and Obstetrics; RT, radiotherapy; EBRT,
external beam radiotherapy; BT, brachytherapy; EQD2, equivalent dose of 2 Gy per fraction.





