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Anti-Estrogen Therapy Achieves Complete 
Remission and Stability in Recurrent Cervical 
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	 Patient:	 Female, 84-year-old
	 Final Diagnosis:	 SCC of cervix
	 Symptoms:	 Vaginal bleeding
	 Clinical Procedure:	 Biopsy
	 Specialty:	 Obstetrics and Gynecology • Oncology

	 Objective:	 Unusual or unexpected effect of treatment
	 Background:	 Studies using transgenic mouse models have demonstrated that estrogen is necessary for the development of 

cervical cancer, particularly in tissues responsive to estrogen. Estrogen also protects cervical cancer cells from 
apoptosis, suggesting its role in the survival and persistence of cancer cells.

	 Case Report:	 An 84-year-old woman with diabetes mellitus, hypertension, and stage III chronic renal failure was diagnosed 
with cervical squamous cell carcinoma, FIGO stage IB2. She underwent complete concurrent chemoradiothera-
py, but central recurrence was found 9 months later. However, instead of salvage chemotherapy, substitution-
ary anti-estrogens were given due to her poor medical condition and advanced age. Complete remission was 
noted after tamoxifen therapy. Since the cervical cancer relapsed again 40 months after tamoxifen use, the 
anti-estrogen therapy was shifted to letrozole. The SCC-Ag level decreased dramatically after letrozole thera-
py, and disease stability was achieved until 29 months afterward. After 5 years and 9 months of anti-estrogen 
use only, the patient died due to noncancer-related pneumonia and heart failure.

	 Conclusions:	 This report demonstrates the tumor-stabilizing and therapeutic effect of anti-estrogens in the treatment of 
squamous cervical carcinoma. Further clinical trials are warranted to evaluate the efficacy of anti-estrogen ther-
apy in cervical cancer patients.
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Introduction

Human papilloma virus (HPV) infection is a necessary factor 
for cervical carcinogenesis. Recently, estrogen and estrogen 
receptor (ER) were found to be crucial in the development of 
invasive cervical cancer by HPV [1,2]. Epidemiological stud-
ies reported that in non-screened populations, the incidence 
of cervical cancer in women increases with age and plateaus 
during the perimenopausal period [3]; therefore, cervical can-
cer was suspected to be related to sex hormones. In line with 
this, long-term hormone exposure, which occurs alongside high 
parity and long-term oral contraceptive use, was found to be 
an independent risk factor for cervical cancer [3,4] and cervi-
cal intraepithelial neoplasia (CIN) [5]. A clinical study evaluated 
the effects of hormonal therapy (ie, progesterone, estrogen, or 
both in combination) was administered to 804 cases of cervi-
cal intraepithelial neoplasia grade 3 (CIN3/CIS) and 261 cases 
of invasive cervical cancer (ICC) among peri- and postmeno-
pausal women. Hormone therapy was associated with a sig-
nificantly lower risk of ICC, but estrogen alone was linked to a 
higher incidence of CIN3/CIS [6]. In contrast, in a population-
based follow-up study, long-term anti-estrogen use was as-
sociated with a lower risk of cervical neoplasm in breast can-
cer patients [5].

Estrogen and ERa expressed in the stroma were found to be 
essential for carcinogenesis in a transgenic mouse model of 
HPV16 E6/E7 expression in basal cells [2]. Furthermore, the 
precancerous and cancer lesions of these mice were efficient-
ly cleared after therapy with an ER antagonist or selective ER 
modulator [1,7]. An in vitro study found that tamoxifen sup-
pressed the proliferation of 3 cervical carcinoma cell lines. At 
doses greater than 5 μM, tamoxifen can cause progressive cell 
death and cytotoxicity [8].

The results from these previous epidemiological and preclini-
cal studies highlight the role of estrogen in the development 

of cervical cancer, suggesting that anti-estrogens may be ef-
fective in treating cervical neoplasia. However, to our knowl-
edge, there are currently no ongoing clinical trials, and the lit-
erature reports only 1 small study on the use of tamoxifen for 
treating non-squamous cervical cancers, which showed modest 
efficacy [9]. Consequently, the effectiveness of anti-estrogens 
in treating squamous cell cervical cancer remains uncertain.

In this report, we present a case of recurrent cervical squamous 
cancer that achieved complete remission and remained stable 
over 5 years following anti-estrogens use. This case study dem-
onstrates the potential tumoristatic and therapeutic effects of 
anti-estrogen agents for treating squamous cervical cancer.

Case Report

An 84-year-old woman with an overweight body mass index 
(BMI; 27.3 kg/m2), diabetes mellitus, hypertension, and stage 
III chronic kidney disease had had persistent and aggravated 
vaginal bleeding for about 1 year before being diagnosed with 
cervical cancer, FIGO stage IB2. Upon referral to a gynecology 
oncologist, pelvic and rectal examination revealed an endo-
phytic cervical tumor with easy contact bleeding, and the para-
metria were freely movable. Transvaginal ultrasound revealed 
a retroverted uterus, measuring 6.1×4.6 cm with minimal fluid 
accumulation in the uterine cavity and a 4×3 cm heterogeneous 
cervical tumor. Cervical biopsy revealed papillary squamous 
cell carcinoma (Figure 1). The HPV DNA test was positive for 
genotypes 16, 18, and 35. CT scan of the abdomen and pelvis 
revealed an abnormal soft tissue mass measuring 3.33×4.12 
cm in the cervix. Further laboratory tests revealed an elevated 
SCC antigen (SCC-Ag) impaired renal function (blood urea ni-
trogen: 28 mg/dL; creatinine: 1.2 mg/dL), and poorly controlled 
hyperglycemia (blood glucose: 250 mg/dL; HbA1c: 8.0%). Due 
to her advanced age, bulky cervical carcinoma, and unfavor-
able medical conditions, concurrent chemoradiotherapy (CCRT) 

Figure 1. �(A) Fragments of tumor with papillary structures are seen under microscope (H&E stain, magnification 40×). (B) Infiltration 
irregular nests with tumor necrosis (yellowish inset in A, magnification 100×). (C) Non-keratinizing squamous cell carcinoma 
characterized by polygonal to slightly elongated cells with eosinophilic cytoplasm without keratin pearl is presented (white 
inset in A, magnification 400×).
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was arranged. The patient received 6 doses of weekly carbo-
platin (AUC=2.5-3) alongside external beam radiation (5040 
cGy) and intracavitary radiation (3000 cGy). The SCC-Ag lev-
el reached its nadir at 0.3 ng/ml after CCRT. She was regularly 
followed up every 3 months thereafter (Table 1).

The disease remained stable until 9 months after CCRT. The 
SCC antigen (SCC-Ag) at cervical cancer diagnosis 12 months 
ago was 1.2 ng/m (Figure 2, point A); it reached a nadir of 0.3 
ng/ml after CCRT, but gradually rose to 1.4 ng/ml (Figure 2, 
point B). A grossly fibro-necrotic lesion at the tip of posterior 

lip of cervix was noted on pelvic examination. Abdominal CT 
revealed enlargement of the cervix with an abnormal irregular 
soft tissue mass measuring 2.2×2.5 cm. Fluorodeoxyglucose 
positron emission CT (FDG-PET CT) showed a glucose hyper-
metabolic lesion at the cervix (Figure 3A) (early and late max-
imum standardized uptake value [SUVmax] of 4.59 and 6.34), 
indicating central recurrence (Figure 4). Because the patient 
was elderly, had already received full-dose radiotherapy, and 
had comorbidities such as poorly controlled diabetes mellitus 
and impaired renal (creatinine: 1.3 mg/dL, creatinine clearance: 
27.4 ml/min) and cardiac function, we opted for anti-estrogen 

Date Month since first recurrence Antiestrogen SCC-Ag Acessment

Apr. 09 -12 1,2 Vaginal bleeding, diagnosed as SCC by 
cervical biopsy

May 09 -11 1,3

Jun. 09 -9 1,4 CCRT 

Jul. 09 -8 0,8

Oct. 09 -5 0,4 SCC-Ag came to nadir

Mar. 10 -1  0,3 23-Mar-10 First PET-CT indicated *first 
central recurrence of SCC (SUVmax: early: 
4.59, delayed: 6.34).

May. 10 0 1,1 Cervical biopsies revealed necrotic debris

Aug. 10 6 Tamoxifen 1,4

Nov. 10 9 0,9

Oct. 11 20 1  

Feb. 12 24 1,7 1-Jun-12 2nd PET-CT

May 12 27 1,4

Dec. 12 34 1,5

Mar. 13 37 0,9

Jun. 13 40  3,5 Significant elevation of SCC-Ag indicating 
*2nd recurence 

Sep. 13 43 Change tamoxifen to 
Letrozole 

5,5

Oct. 13 44 6,9 27-Nov-13 3rd PET-CT

Jul. 14 53 1,6

Oct. 14 56 1,7

Dec. 14 58 2,1

Jun. 15 69 3,1 Died of noncancer-related pneumonia and 
acute decompensated heart failure

Table 1. Timeline of the patient’s symptoms, diagnosis, treatment, and follow-up.

SCC – squamous cervical carcinoma; CCRT – concurrent chemoradiotherapy; PET-CT – positron emission tomography-computed 
tomography. The exact date was shaded (left only month and year) to prevent identifacation of personal data.
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therapy with tamoxifen (Nolvadex®, AstraZeneca, Cheshire, 
United Kingdom) at a dose of 10 mg twice daily rather than 
salvage chemotherapy. In the following month, the cervical le-
sion significantly shrank in size and persistence of some ne-
crotic discharge and foul smell were noted on pelvic exami-
nation. During the next 2 years, the SCC-Ag level declined to 
0.9 ng/ml and slightly fluctuated between 0.9 and 1.7 ng/ml 
(Figure 2, points B to C), and grossly, the cervical tumor re-
mained unchanged. Follow-up FDG-PET CT studies done at 28 
months after tamoxifen administration revealed complete re-
mission (or complete response according to the RECIST 1.1 
criteria) of disease (Figure 3B). Notably, at 43 months af-
ter tamoxifen use, the SCC-Ag levels significantly rose to 3.5 
ng/ml (Figure 2, points C) and further increased to 5.5 ng/
ml after 3 weeks (Figure 2, point D), indicating a second re-
currence. Two cervical biopsies were done after the second 

recurrence, but pathology only reported necrotic debris and 
no tumor was seen. Owing to the patient’s advanced age and 
unfavorable renal and cardiac function, she and her fami-
ly refused salvage chemotherapy. Therefore, the anti-estro-
gen therapy was shifted to the aromatase inhibitor (AI) letro-
zole (Femara®; Novartis, Basel, Switzerland) at a dose of 2.5 
mg once daily. The SCC-Ag levels peaked at 6.9 ng/ml after 4 
weeks (Figure 2, point E), then gradually dropped to 1.6 ng/ml 
in the next 11 months. The patient had no evidence of relapse 
based on pelvic examination (ie, no gross cervical tumor) and 
SCC-Ag levels. After 24 months of letrozole use, the SCC-Ag 
level rose to 3.1 ng/ml (Figure 2, point F), but no gross lesion 
was found on pelvic examination and the subsequent follow-
up FDG-PET CT (Figure 3C). Throughout the treatment course 
there was no drug-related side effect observed. After her first 
CCRT, she had received Pap smear test every 4-6 months on 

Figure 2. �Changes in SCC-Ag levels, and 
clinical course before and after anti-
estrogens use. A) Cervical cancer was 
first diagnosed 9 months before anti-
estrogen use, with an SCC-Ag level 
of 1.2 ng/ml; B) After FDG-PET CT 
revealed central recurrence, treatment 
with tamoxifen was started. C) The 
SCC-Ag level increased to 3.5 ng/ml 
after 43 months of tamoxifen use. 
D) Three weeks later, the SCC-Ag 
level increased to 5.5 ng/ml, and the 
anti-estrogen therapy was shifted to 
letrozole. E) The SCC-Ag level peaked 
at 6.9 ng/ml, then dropped gradually 
to its nadir of 1.6 ng/ml in the 
following 11 months. F) The SCC-Ag 
level rebounded to 2.1 ng/ml after 15 
months of letrozole use. G) The patient 
died 69 months after starting anti-
estrogen treatment due to noncancer-
related pneumonia and heart failure. 
CCRT – concurrent chemoradiotherapy; 
Bx – cervical biopsy.
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Figure 3. �(A) FDG-PET/CT revealed recurrence of cervical carcinoma (9 months after primary CCRT). A glucose hypermetabolic lesion is 
located at the cervix. (B) The glucose hypermetabolic lesion completely disappeared 28 months after tamoxifen use. (C) No 
evidence of recurrence of cervical carcinoma on subsequent follow-up FDG-PET CT done 40 months after tamoxifen use.
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follow-up (a total of 11 tests) and no atypical or cancer cells 
were found, only inflammatory cells. The patient died of non-
cancer-related pneumonia and acute decompensated heart 
failure at 91 years old, which was 5 years and 9 months after 
initiating treatment with tamoxifen. Regarding sex hormone 
receptor expression in the tumor obtained before CCRT treat-
ment, the tumor was negative for ERa, and weakly expressed 
progesterone receptor isoform B(PRB) in the stromal cells but 
not in the carcinoma cells (Figure 5).

Discussion

Chemoradiotherapy or neoadjuvant chemotherapy is indicat-
ed for advanced-stage or recurrent cervical cancer [10]. Our 
patient’s advanced age and poor renal and cardiac made her 
unsuitable for chemotherapy. Instead, she was started on oral 
anti-estrogens, starting with tamoxifen followed by letrozole. 
She achieved complete remission and maintained stable dis-
ease for 69 months. Notably, a relapse occurred 40 months 

Figure 4. �FDG-PET CT showing an early and late maximum standardized uptake value (SUVmax) of 4.59 and 6.34, respectively. These 
findings indicate central recurrent malignancy.

Figure 5. �Immunohistochemistry of ERa and PRB in the primary tumor before treatment showed no expression of ERa (A) and 
(B) low expression of PRB in the stroma of tumor. 100× magnification. (C) Low expression of PRB (white inset in B), 200× 
magnification. (D) Low expression of PRB (white inset in C), 400× magnification.
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after initiating tamoxifen treatment, but this was effectively 
controlled with subsequent letrozole therapy. This case report 
demonstrates the tumoristatic and/or therapeutic effects of 
anti-estrogens for treating cervical SCC.

SCC-Ag is a widely used serum tumor marker for cervical SCC. 
A change in SCC-Ag with an optimal cutoff of 0.95 ng/mL or 
persistently elevated SCC-Ag levels after treatment indicate re-
current disease [11,12]. In this reported case, the SCC-Ag rose 
from 0.3 to 1.4 ng/mL at the first recurrence and rose from 0.9 
to 6.9 ng/mL at the second recurrence) (Figure 2). By contrast, 
FDG-PET CT is useful tool to detect the recurrence of cervical 
cancer [2]. The optimal standardized uptake values (SUVmax) 
cutoff value of 4.0 for posttreatment carcinoma yields a sen-
sitivity of 92% and specificity of 94% for predicting the pres-
ence of residual or recurrent cervical tumors [13]. In the pres-
ent case, FDG-PET CT revealed an early and late SUVmax of 
4.59 and 6.34 (Figure 4), respectively. The data presented 
above provide solid evidence of recurrent malignancy for this 
patient, and they objectively demonstrate the effect of anti-
estrogen. According to the RECIST 1.1 criteria for response of 
solid tumors to treatment, the FDG-PET CT image revealed a 
complete response (ie, disappearance of the only target lesion 
at the cervix) (Figure 3B, 3C).

Although robust preclinical evidence supporting the essential 
role of E2/ER in cervical carcinogenesis and the efficacy of an-
ti-estrogen therapy in HPV-induced cervical neoplasia mouse 
models, there is a notable lack of clinical studies using an-
ti-estrogen to treat cervical cancer or cervical intraepithelial 
neoplasia (CIN3). The only phase 2 clinical trial, conducted by 
Bigler, found that administering 10 mg of the anti-estrogen 
medication tamoxifen twice daily to 34 patients (median age 
49 years) with non-squamous cell carcinoma resulted in an ob-
jective response rate of 11.1%, including 1 complete response 
and 2 partial responses [9]. The trial focused on non-squamous 
carcinoma in a group of younger patients, and therefore is not 
relevant to our patient, who was 84-year-old old with recur-
rent cervical squamous cell carcinoma. Different histological 
types of cervical cancer might respond differently to anti-es-
trogens, potentially offering new hope for treatment options 
in cervical cancer. No other clinical studies regarding the use 
of anti-estrogen in cervical cancer can be found in the litera-
ture aside from the Bigler study.

Theoretically, tamoxifen, a selective estrogen receptor mod-
ulator (SERM), exerts functions by competing with estrogens 
for binding to ER. While estrogen receptor (ER) expression is 
rarely found in the carcinoma component of cervical cancer, 
it was present in the stroma of 52% of 200 studied cases of 
cervical squamous cell carcinoma [14]. Despite the lack of ER 
expression in tumors during the initial diagnosis, the patients 
favorably responded to tamoxifen when the disease recurred 

after CCRT. Thus, the ER/PR status of the tumors may have 
changed after chemotherapy. A clinical study investigated the 
effect of neoadjuvant chemotherapy on the expression of hor-
mone receptors and Ki67 in 520 cases of female breast cancer. 
The ER, PR, and Ki67 status changed from negative to positive 
in 7.7%, 13.6%, and 23.7% of the patients, respectively [15]. In 
our patient, we are unsure if the ER status became positive, as 
it was an endophytic and necrotic tumor, and 2 cervical biop-
sies were done after recurrence, both revealing only necrotic 
debris and no tumor. Thus, we were unable to ascertain the 
ER status of the tumor before tamoxifen use. Given that es-
trogen may exert effects independently of ER and that aroma-
tase inhibitors can effectively mitigate estrogenic effects on 
tumorigenesis, the role of ER as a guide for hormone therapy 
warrants further investigation. In the future, when a patient 
is a poor candidate for salvage chemotherapy and tamoxifen 
is considered, it is recommended to re-evaluate the ER sta-
tus of the tumor before tamoxifen use because patients with 
ER-positive cervical SCC are good candidates for tamoxifen.

Letrozole is an aromatase inhibitor (AI), in which aromatase 
is a critical enzyme responsible for converting androgen in es-
trogen biosynthesis. About 35% of cervical carcinomas exhib-
it aromatase overexpression, and the expression was asso-
ciated with increased expression of estrogen receptors [15]. 
Levels of aromatase and its enzyme activity were increased in 
cervical carcinomas as compared to normal tissue, and were 
associated with advanced stage [16]. When the aromatase 
gene is overexpressed in HPV-positive cervical cancer cells, it 
increases transformation phenotypes, including cellular pro-
liferation, anchorage-independent growth, and ER expression 
and activity [16]. This may explain why AI seemed to be more 
effective than tamoxifen in our patient with advanced-stage 
cervical cancer.

In the presented case, AI worked better than tamoxifen in con-
trolling the disease. This is in line with the use of anti-estro-
gens in preventing cervical neoplasia and recurrence of breast 
cancer. Use of AI consistently showed a better performance 
in lowering the risk of cervical neoplasia compared to tamox-
ifen use [5]. In preventing the recurrence of breast cancer af-
ter primary therapy, AI outperforms SERMs [5]. Likely, non-ge-
nomic activities of estrogen, such as binding with G-protein 
coupled receptor (GPCR), also contributed to the malignancy 
of cervical cancer.

The expression of PR in cervical cancer also significantly de-
clines with age [17], such as in the present case. Stromal PR 
has been identified as an independent favorable prognostic 
marker of SCC [17]. Our patient exhibited favorable outcomes 
of complete remission and maintained disease stability for 
years, mainly due to the tumor-stabilizing and therapeutic ef-
fects of the anti-estrogens. Accordingly, the expression of PR 
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could have also positively contributed to the good prognosis. 
Based on the clinical course and outcomes of the present case, 
anti-estrogens demonstrated tumor-stabilizing and therapeu-
tic effects in cervical squamous cell carcinomas and should be 
considered in certain cases.

Conclusions

In this reported case, recurrent cervical cancer was effective-
ly controlled with tamoxifen for 40 months. Subsequently, a 
rapid escalation of relapse was successfully suppressed using 
an aromatase inhibitor. This case highlights the tumor-stabi-
lizing and potential therapeutic effects of anti-estrogens in 

squamous cervical carcinoma. These treatments may be em-
pirically used in late-stage, recurrent cervical cancer patients, 
especially given the lack of effective alternatives and the min-
imal adverse effects associated with these drugs. Further clin-
ical studies are warranted to evaluate the indications, efficacy, 
and safety of the anti-estrogens, as well as the role of estro-
gen receptor immunohistochemistry as a guide to efficacy.
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