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Abstract

Background: Epithelial ovarian cancer (EOC) has the worst prognosis in all of gynecologic malignant tumors
because of its high recurrence and eventually chemo-resistance. Early diagnosis of recurrence is crucial to avoid
diffuse dissemination. Failure of traditional treatment in recurrent epithelial ovarian cancer remains a challenge for
clinicians. On the other hand, 125I brachytherapy has been accepted as a useful and hopeful treatment for multiple
advanced cancers in recent years. However, its success in advanced epithelial ovarian cancer is limited. Here we
report a case of recurrent ovarian cancer who had been early diagnosis of isolated recurrence and successfully
treated with 125I seeds implantation during suboptimal cytoreductive surgery.

Case presentation: A 59-year-old woman presented with recurrent epithelial ovarian cancer who have had a
history of ovarian cancer stage IIIB and an R0 resection had been achieved nearly 2 years before presented in
our hospital. She underwent suboptimal secondary cytoreductive surgery after four cycles of chemotherapy
with little effectiveness and severe chemotherapy-related side effects. Approximately 70% of the cancer-bulk
was resected during surgery. For residual lesion which fixed around the right ureter and right external iliac
vessel, 125I seeds implantation was performed. Postoperatively, the patient was treated with two cycles of
combination chemotherapy with paclitaxel and carboplatin. The patient was free of disease at 26 months’
follow-up period.

Conclusion: In recurrent EOC patients with unresectable isolated lesion, salvage 125I seeds implantation are
feasible and may contribute to survival.
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Background
In all of the gynecologic malignant tumors, epithelial
ovarian cancer (EOC) has the worst prognosis. The 5-
year survival rate of 36% in stage III and 17% in stage IV
[1] is depressing. The low survival rate of advanced EOC
is mainly due to its high recurrence rate and eventually
the emergence of diffuse dissemination and chemo-
resistance.
The treatments for recurrent epithelial ovarian cancer

include secondary cytoreductive surgery, chemotherapy,
targeted therapy, immunotherapy, radiotherapy, and so
on. Unfortunately, the effectiveness remains poor. As a
result, additional and alternative therapeutic strategies to
improve outcomes are urgently needed.
In the last decade, 125I brachytherapy has been ac-

cepted as a useful and minimally invasive treatment for
many advanced cancers with significant efficacy and as a
salvage therapy. However, its successful application in
ovarian cancer is little and limited at present.
Here we present a case of recurrent epithelial ovarian

cancer successfully early diagnosed and treated with
125I seeds implantation during suboptimal cytoreductive
surgery. We felt the report of the patient would be of
highly interest.

Case presentation
A 59-year-old female patient with a medical history of
ovarian cancer presented in our hospital (the First Affili-
ated Hospital of Chongqing Medical University,
Gynecological Oncology Unit) in December 2017. The
patient had been submitted to cytoreductive surgery
nearly 2 years before (January 2016). At that time, she
complained of lower abdominal pain and bilateral pelvic
mass with elevated serum CA125 level of 778.1 u/ml
and HE4 level of 609 pmol/L. A primary cytoreductive
surgery with removal of total hysterectomy with bilateral
adnexectomy, omentectomy, pelvic and para-aortic
lymph node dissection and other visible disease was per-
formed. At that moment, an R0 resection was achieved.
According to surgery and histopathological examination,
the surgical-pathologic staging was medium to poorly

differentiated epithelial serous ovarian adenocarcinoma
IIIB (FIGO, 2014). Postoperatively, the patient was sub-
mitted to six cycles of adjuvant platinum- and taxane-
based chemotherapy. The follow-up revealed no recur-
rent manifestation for nearly the next 2 years. The lowest
value of CA-125 was 6.2u/ml during the period of
chemotherapy and follow-up period (Fig. 1).
Nearly 2 years later after primary surgery (December

2017), the patient developed slight elevated serum
CA125 with the value of 21.7 u/ml and HE4 73 pmol/L,
both of which still in the normal range. However, the
Positron Emission Tomography-Computed Tomography
(PET-CT) (Fig. 2) showed a locoregional recurrence of
about 3-4 cm in diameter mass located at right pelvic
cavity with mild hydronephrosis.
Firstly, the patient chose chemotherapy due to fear of

surgery complication. Considering of platinum sensitive,
she was submitted to four cycles of adjuvant platinum-
and taxane-based chemotherapy. However, the effective-
ness was not good according to the magnetic resonance
imaging (MRI) (Fig. 2) and CA125 level. At the same
time, the chemotherapy-related side effects were severe.
After a discussion of multidisciplinary treatment and

informed consent of the patient, secondary surgery was
performed in April 2018, by a combined approach with
gynecology, gastrointestinal surgery, and nuclear
medicine.
Intraoperatively, the presence of the isolated recur-

rence around the right ureter and right external iliac
vessel was confirmed. Part of the tumor was densely
adherent and invaded to small intestine. To avoid
major bleeding, partial tumor resection with 10 cm
part of ileum resection and side-to-side ileoileostomy
was performed. Approximately 70% of the cancer-
bulk was resected during surgery. For residual lesion
which fixed around the right ureter and right exter-
nal iliac vessel, 125I seeds implantation was per-
formed. 18 G implantation needles were inserted
directly into the target lesions avoiding puncture of
large blood vessels and nearby ureter, a turntable
gun was then used to place 125I seeds into recurrent
tumors. Then seeds were released 0.5-1 cm apart
upon withdrawing the needles.
The postoperative course was uneventful and the pa-

tient was discharged in the seventh postoperative day.
Histopathological results confirmed the recurrence

with malignant cells that invaded the small intestine
with negative resection margins.
Postoperatively, the patient was submitted to two cy-

cles of adjuvant platinum-based chemotherapy. At more
than 2 years of follow-up, the patient is free of any local
or distant recurrent disease and asymptomatic.
The range of CA125 level during follow-up was below

15u/ml (Fig. 3).

Fig. 1 Timeline showing CA125 and HE4 levels after primary
cytoreductive surgery
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Postoperative MRI and computed tomography (CT)
were performed as Fig. 4.

Discussion
Epithelial ovarian cancer (EOC) always remains the most
lethal gynecologic malignancy, guideline-recommended
treatments for advanced ovarian cancer is primary
debulking surgery followed by platinum-based chemo-
therapy. However, relapse would almost unavoidable.
Conventional treatment for recurrent EOC is chemo-
therapy and/or cytoreduction. Other researches in ovar-
ian cancer in progress include multiline or dose-dense
chemotherapy and targeted agents such as PARP inhibi-
tors, Anti-angiogenic agents, immunotherapies.
Dose-dense weekly paclitaxel scheme in epithelial

ovarian cancer has obtained remarkable attention in the
past decade. However, the efficacy of chemotherapy
alone is limited. Chen, Wei-Chun et al. [2] analyze the
response to dose-dense chemotherapy of weekly pacli-
taxel and 3-weekly carboplatin in 16 patients with recur-
rent ovarian cancer, the median PFS of all patients were
10.9 months (range 4.3–40.5). The median disease-free
survival (DFS) was 5.6 months (range 1.2–34.2).
Target therapy mainly including PARP inhibitors and

anti-angiogenic agents which demonstrating efficacy
with improved PFS and OS are mainly used as mainten-
ance therapy for patients with recurrent ovarian cancer

[3–6]. Meanwhile, Tumor burden is a potential marker
of PARP inhibitor effects in ovarian cancer [7].
Immune therapy which targeting the programmed cell

death protein 1 (PD-1)/programmed death-ligand 1 (PD-
L1) mechanism of tumor immune evasion is a promising
field of ovarian cancer therapy. In recent years, these in-
hibitors are being investigated in clinical trials. Inconsist-
ent results have been obtained between studies. Some
reports demonstrate a survival benefit with increased
PD-L1 tumor expression, while others have shown a
negative result [8, 9].
For EOC, radiotherapy is not a routinely therapy. In

recent years, studies have reported some favorable out-
comes in patients with recurrent epithelial ovarian can-
cer treated with radiotherapy. Chang, JS et al. [10]
included patients with recurrent epithelial ovarian can-
cer eligible for involved-field radiation therapy (IFRT) ei-
ther during diagnosis of the recurrence or after salvage
therapies. The overall and complete response rates were
85.7 and 50%, respectively. After a median follow-up of
28 (range, 17–42) months, the median PFS was 7
months. The 2-year PFS rate was 39.3%. In the study of
a multicenter, retrospective study (MITO RT-01), Mac-
chia G et al. [11] included 261 patients with metastatic,
persistent, recurrent ovarian cancer (MPR-OC), carrying
a total of 449 lesions treated by stereotactic body radio-
therapy (SBRT). complete response (CR), partial re-
sponse (PR) and stable disease (SD) to SBRT were
observed in 291 (65.2%), 106 (23.8%), and 33 (7.4%)
lesions.
The role of secondary cytoreductive surgery (SCS) in

recurrent epithelial ovarian cancer is yet controversial.
For platinum-sensitive recurrent ovarian cancer, SCS in-
creases survival rate. In a case-control study, Marchetti,
C et al. [12] included 46 platinum-sensitive recurrent
EOC patients. Twenty-three women undergone SCS and
followed by platinum-based chemotherapy and olaparib
maintenance. The other 23 women only received med-
ical treatment. Median time to first subsequent therapy

Fig. 2 Recurrent lesion: a PET-CT lesion recurred from ovarian cancer at right pelvic cavity. b Mild hydronephrosis. c MRI lesion recurred from
ovarian cancer after four cycles of chemotherapy

Fig. 3 Timeline showing CA125 and HE4 levels after second
cytoreductive surgery and seeding implantation
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(TFST) was significantly longer in the SCS +medical
group than in the medical group. Also, SCS +medical
patients had better post-recurrence survival (PRS), with
a 3-year PRS of 79% in SCS +medical group versus 42%
in medical group. However, Coleman RL et al. [13] ran-
domly assigned patients with recurrent ovarian cancer
with platinum-sensitive in the Gynecologic Oncology
Group (GOG)-213 trial, a phase 3 randomized prospect-
ive trial. The median OS was 50.6 months in patients
with surgery and 64.7 months in patients without sur-
gery (HR = 1.29; 95% CI = 0.97–1.72; p = 0.08) while me-
dian PFS was 18.9 months in patients with surgery and
16.2 months in patients without surgery (HR = 0.82; 95%
CI = 0.66–1.01). They concluded that secondary cytore-
ductive surgery followed by chemotherapy did not result
in longer overall survival than chemotherapy alone.
The postoperative residual tumor mass is the most im-

portant prognostic factor. Indication to Secondary cytore-
ductive surgery should be individualized. Early diagnosis
of recurrence is the key of the possibility of surgery and
complete cytoreduction would improve the prognosis.
One advantage of our case is early diagnosis of recur-

rence. Regular follow-up and early diagnosis of recurrence
is of great importance for EOC after primary therapy. If the
recurrence is isolated, there maybe the chance of secondary
cytoreductive surgery and relatively good prognosis. Unfor-
tunately, cases with isolated recurrences are not common.
Many cases have disseminated lesions at the time of diag-
nosis. The rigorous surveillance of patients after primary
treatment is a challeng in clinical practice. We think the
suspicion of recurrence should be considered once the
serum CA125 levels elevated to more than 15U/ml or two
times of its lowest level. In this case report, PET-CT discov-
ered metastatic foci in early-stage even if the serum tumor
marker remains in normal range. Highly alertness of recur-
rence in the follow-up of EOC patients is important. With
the help of high-quality image, clinicians could correctly
monitor patients, distinguish relapse patterns and preform
correct management management [14].

Most of the recurrent lesions were near or adhered by
even infiltrated surrounded important organs such as ur-
eter, vagina, cyst, intestine or rectum. Sometimes tumors
could not be removed because their removal would cause
severe functional disability or life-threatening bleeding.
Since reported by Brunschwig [15] in 1948, the pelvic ex-
enteration (PE) has become an important method to treat
pelvic malignancies. However, such management has
remained controversial because of its severe functional
disability or heavy hemorrhage especially when the tumor
fixed to the pelvic sidewall. New treatment strategies for
unremovable lesion in secondary cytoreductive surgery for
recurrent ovarian cancer are needed.
Another particularity and highlight of our case are

partially tumor resection with salvage 125I seeds im-
plantation which did not interfere with the function of
the patient and received good effects.
Compared to the other kinds of radiotherapy, 125I

brachytherapy has several advantages. Its benefit is
boosted by natural increases in local dose. 125I seed
local treatment can reduce the tumor burden, relieve
local symptoms and improve quality of life of patients.
Early in 1991, Iodine-125 interstitial implants as salvage
therapy for recurrent gynecologic malignancies including
one ovarian carcinoma has been reported [16]. Now
125I brachytherapy has increasingly been used for other
sites of disease, such as central nervous system, head
and neck tumors, lung, hepatic and pancreatic cancer
and so on. Efficacy and safety of iodine-125 radioactive
seeds brachytherapy has been approved [17, 18].
In 1999, there has been American Brachytherapy Soci-

ety (ABS) recommendations for the clinical quality as-
surance and guidelines of permanent prostate
brachytherapy with 125I [19]. In 2018, Chinses expert
consensus statement on computed tomography-guided
125I radioactive seeds permanent interstitial brachyther-
apy has been developed [20].
In radiotherapy-naive patients with unresectable iso-

lated recurrent gynecologic malignancies, 125I implants

Fig. 4 Postoperative image in June 2019: a. MRI showed no obvious local lesion. b. CT showed tumor disappeared, with only radioactive
seeds remaining
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are feasible and may possibly contribute to survival [21].
Unlikely as cervical carcinoma or endometrial carcin-
oma, radiotherapy is not usually been used primarily in
patients with ovarian epithelium cancer. As a result,
125I brachytherapy is a hopeful therapy for recurrent
ovarian cancer.
The success of 125I brachytherapy is dependent on

and the size of tumors and the accurate placement of
radioactive seeds [22]. Usually, all the 125I seeds im-
plantation was performed with CT or ultrasound guid-
ance. In our case, 125I seed implanted directly under the
vision of operation. On the one hand, tumor burden is
reduced by surgery; on the other hand, 125I implant-
ation is more accurate and safer. Combination of surgery
and 125I seeds implantation improved the prognosis for
recurrent epithelial ovarian cancer.

Conclusion
We hope that this case report, demonstrating prolonged
survival by early diagnosis of recurrence and 125I seeds
implantation during suboptimal secondary cytoreductive
surgery with little cost, will serve to strengthen alertness
of recurrence in the follow-up of EOC patients and
interest in the 125I brachytherapy of unremovable recur-
rent EOC.

Acknowledgements
Not applicable.

Authors’ contributions
Junying Tang and Lin Xiao: Substantial contribution to the conception and
design of the work; Lin Xiao: manuscript drafting; Junying Tang, Lin Xiao and
Xuexun Xu: performed surgery on the patient; Wenbo Li: preformation of
125I seed implantation; Hao Zhang: participation in acquisition of the
literature. All authors have read and approved the final article.

Funding
We have no commercial or financial incentives associated with the
publication of this article.

Availability of data and materials
The data used or analyzed are all included in this published article.

Ethics approval and consent to participate
This paper was approved by the Ethics Committee of the institutional review
board (IRB) of Chongqing Medical University. and a signed informed consent
has been obtained from the patient.

Consent for publication
Written informed consent was obtained from the patient for the publication
of this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Gynecology, the First Affiliated Hospital of Chongqing
Medical University, Chongqing 400016, China. 2Department of Nuclear
medicine, the First Affiliated Hospital of Chongqing Medical University,
Chongqing 400016, China.

Received: 25 June 2020 Accepted: 16 November 2020

References
1. Baldwin LA, Huang B, Miller RW, Tucker T, Goodrich ST, Podzielinski I,

DeSimone CP, Ueland FR, van Nagell JR, Seamon LG. Ten-year relative
survival for epithelial ovarian cancer. Obstet Gynecol. 2012;120(3):612–8.

2. Chen WC, Huang HJ, Chang TC, Chou HH. Dose-dense chemotherapy with
weekly paclitaxel and 3-weekly carboplatin for recurrent ovarian cancer.
Taiwan J Obstet Gynecol. 2020;59(1):21–7.

3. Mirza MR, Monk BJ, Herrstedt J, Oza AM, Mahner S, Redondo A, Fabbro M,
Ledermann JA, Lorusso D, Vergote I, et al. Niraparib Maintenance Therapy in
Platinum-Sensitive, Recurrent Ovarian Cancer. N Engl J Med. 2016;375(22):
2154–64.

4. Coleman RL, Oza AM, Lorusso D, Aghajanian C, Oaknin A, Dean A, Colombo
N, Weberpals JI, Clamp A, Scambia G, et al. Rucaparib maintenance
treatment for recurrent ovarian carcinoma after response to platinum
therapy (ARIEL3): a randomised, double-blind, placebo-controlled, phase 3
trial. Lancet. 2017;390(10106):1949–61.

5. Pujade-Lauraine E, Ledermann JA, Selle F, Gebski V, Penson RT, Oza AM,
Korach J, Huzarski T, Poveda A, Pignata S, et al. Olaparib tablets as
maintenance therapy in patients with platinum-sensitive, relapsed ovarian
cancer and a BRCA1/2 mutation (SOLO2/ENGOT-Ov21): a double-blind,
randomised, placebo-controlled, phase 3 trial. Lancet Oncol. 2017;18(9):
1274–84.

6. Liu JF, Barry WT, Birrer M, Lee JM, Buckanovich RJ, Fleming GF, Rimel BJ,
Buss MK, Nattam SR, Hurteau J, et al. Overall survival and updated
progression-free survival outcomes in a randomized phase II study of
combination cediranib and olaparib versus olaparib in relapsed platinum-
sensitive ovarian cancer. Ann Oncol. 2019;30(4):551–7.

7. Ni J, Zhou R, Cheng X, Xu X, Guo W, Chen X. Tumor burden is a potential
marker of PARP inhibitor effects in ovarian cancer: a head-to-head
observational series. J Ovarian Res. 2020;13(1):29.

8. Hamanishi J, Mandai M, Iwasaki M, Okazaki T, Tanaka Y, Yamaguchi K,
Higuchi T, Yagi H, Takakura K, Minato N, et al. Programmed cell death 1
ligand 1 and tumor-infiltrating CD8+ T lymphocytes are prognostic factors
of human ovarian cancer. Proc Natl Acad Sci U S A. 2007;104(9):3360–5.

9. Webb JR, Milne K, Kroeger DR, Nelson BH. PD-L1 expression is associated
with tumor-infiltrating T cells and favorable prognosis in high-grade serous
ovarian cancer. Gynecol Oncol. 2016;141(2):293–302.

10. Chang JS, Kim SW, Kim YJ, Kim JY, Park SY, Kim JH, Jang TK, Kim YB.
Involved-field radiation therapy for recurrent ovarian cancer: Results of
a multi-institutional prospective phase II trial. Gynecol Oncol. 2018;
151(1):39–45.

11. Macchia G, Lazzari R, Colombo N, Laliscia C, Capelli G, D'Agostino GR,
Deodato F, Maranzano E, Ippolito E, Ronchi S, et al. A Large, Multicenter,
Retrospective Study on Efficacy and Safety of Stereotactic Body
Radiotherapy (SBRT) in Oligometastatic Ovarian Cancer (MITO RT1 Study): A
Collaboration of MITO, AIRO GYN, and MaNGO Groups. Oncologist. 2020;
25(2):e311–20.

12. Marchetti C, Rosati A, Scaletta G, Pietragalla A, Arcieri M, Ergasti R, Palluzzi E,
Scambia G, Fagotti A. Secondary cytoreductive surgery in platinum-sensitive
recurrent ovarian cancer before olaparib maintenance: Still getting any
benefit? A case-control study. Gynecol Oncol. 2019;155(3):400–5.

13. Coleman RL, Spirtos NM, Enserro D, Herzog TJ, Sabbatini P, Armstrong DK,
Kim JW, Park SY, Kim BG, Nam JH, et al. Secondary Surgical Cytoreduction
for Recurrent Ovarian Cancer. N Engl J Med. 2019;381(20):1929–39.

14. Manganaro L, Gigli S, Antonelli A, Saldari M, Tomao F, Marchetti C, Anastasi
E, Laghi A. Imaging strategy in recurrent ovarian cancer: a practical review.
Abdom Radiol (NY). 2019;44(3):1091–102.

15. Brunschwig A. Complete excision of pelvic viscera for advanced carcinoma;
a one-stage abdominoperineal operation with end colostomy and bilateral
ureteral implantation into the colon above the colostomy. Cancer. 1948;1(2):
177–83.

16. Sharma SK, Forgione H, Isaacs JH. Iodine-125 interstitial implants as
salvage therapy for recurrent gynecologic malignancies. Cancer. 1991;
67(10):2467–71.

17. Lu J, Huang W, Wang Z, Gong J, Ding X, Chen Z, Xia N, Yang N, Wu Z,
Wang C, et al. The safety and efficacy of interstitial (125)I seed implantation
brachytherapy for metastatic epidural spinal cord compression. J Cancer Res
Ther. 2018;14(7):1549–55.

Xiao et al. Journal of Ovarian Research          (2020) 13:141 Page 5 of 6



18. Zhang W, Li J, Li R, Zhang Y, Han M, Ma W. Efficacy and safety of iodine-125
radioactive seeds brachytherapy for advanced non-small cell lung cancer-A
meta-analysis. Brachytherapy. 2018;17(2):439–48.

19. Nag S, Beyer D, Friedland J, Grimm P, Nath R. American Brachytherapy
Society (ABS) recommendations for transperineal permanent brachytherapy
of prostate cancer. Int J Radiat Oncol Biol Phys. 1999;44(4):789–99.

20. Wang J, Chai S, Zheng G, Jiang Y, Ji Z, Guo F, Zhuang H, Zhang K.
Expert consensus statement on computed tomography-guided (125)I
radioactive seeds permanent interstitial brachytherapy. J Cancer Res
Ther. 2018;14(1):12–7.

21. Monk BJ, Tewari KS, Puthawala AA, Syed AM, Haugen JA, Burger RA.
Treatment of recurrent gynecologic malignancies with iodine-125
permanent interstitial irradiation. Int J Radiat Oncol Biol Phys. 2002;52(3):
806–15.

22. Goudreau SH, Joseph JP, Seiler SJ. Preoperative Radioactive Seed
Localization for Nonpalpable Breast Lesions: Technique, Pitfalls, and
Solutions. Radiographics. 2015;35(5):1319–34.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Xiao et al. Journal of Ovarian Research          (2020) 13:141 Page 6 of 6


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

