
Clinical Case Report Medicine®

OPEN
Fertility-preserving local
 excision under a
hysteroscope with combined chemotherapy in a
6-year-old child with clear cell adenocarcinoma
of the cervix
A case report and review of the literature
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Abstract
Introduction:Clear cell adenocarcinoma of the cervix (CCAC), a rare and more severe type of gynecological cancer, is especially
rare in pediatric patients. Traditionally, surgery following chemotherapy (CT) and radiation therapy is the preferred treatment for
CCAC; however, patients have poor 5-year survival rates than other types of cervical cancers.

Patient concerns: A 6-year-old girl with a history of vaginal discharge for 18 months was diagnosed with CCAC by histological
examination. Her parents refused the traditional treatment of radical hysterectomy and lymph node dissection because of her young
age.

Diagnosis: The patient’s tests revealed negative human papilloma virus and negative methylated paired box 1 gene results. The
tumor mass histopathology revealed stage IIA1 CCAC that originated from the cervix.

Interventions: Tumor mass excision with preservation of the cervix by electrosurgical biopsy under hysteroscopy was performed.
Four cycles of docetaxel and oxaliplatin CT were administered every 3 weeks.

Outcomes: No signs of recurrence were observed in the 28 months after final treatment and diagnosis on magnetic resonance
imaging, color ultrasonic imaging, and gynecological examination. Serologic tumor biomarkers were also within normal ranges.

Conclusions: This is the first reported CCAC case in which the primary treatment included electrosurgical biopsy of the polypoid
mass under hysteroscopy, followed by CT without traditional treatment: radical surgery with pelvic and/or lymphadenectomy for
fertility preservation. This is a new treatment approach for young CCAC patients without the use of surgery.

Abbreviations: AC =adenocarcinoma, CA19-9 = carbohydrate antigen 19-9, CCAC = clear cell adenocarcinoma of the cervix,
CEA = carcinoembryonic antigen, CI = confidence interval, CP = carboplatin and paclitaxel, CRT = chemoradiotherapy, CT =
chemotherapy, DES = diethylstilbestrol, LND = lymph node dissection, LVSI= lymphovascular space invasion, MRI = magnetic
resonance imaging, PAX1 = paired box 1, PLND = pelvic lymph node dissection, PT = partial trachelectomy, RAT = radical
abdominal trachelectomy, RH = radical hysterectomy, SCC = squamous cell carcinoma, SCC-Ag = squamous cell carcinoma
antigen.
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1. Introduction

Cervical cancer, ranked fourth for both incidence and mortality
in carcinomas among women, had an estimated 570,000 cases
and 311,000 deaths worldwide in 2018.[1] In China, an estimated
98,900 new cases were reported in 2015, with 53,200 and 45,700
cases in urban and rural areas, respectively.[2] Although cervical
cancer remains a more severe cancer in adult women, it is rare in
the pediatric subgroup, that is, population aged �21 years as
defined by the United States of America (USA) Food and Drug
Administration.[3,4]

In present, clear cell adenocarcinoma of the cervix (CCAC)
cases accounted for approximately 4% to 9% of the cases of
adenocarcinoma (AC) of the cervix.[5] CCAC is reportedly
associated with a history of prenatal diethylstilbestrol (DES)
exposure and resulting adverse pregnancy outcomes.[6] The high
risk of CCAC was reported in several countries from 1947 to
1971 during which the risk of CCAC increased with age from 15
to 29 years (born after the DES exposure period), to a peak in
those aged 25 to 29 years in the USA.[5,7]

Traditionally, surgery is the definitive treatment for CCAC in
the early stages.[8] The standard management of patients with
early-stage cervical cancer (International Federation of Obste-
tricians and Gynecologists classification (FIGO) stage IA-IB1)
000251659264 is radical hysterectomy (RH) and lymph node
dissection (LND) and/or radiation with or without chemotherapy
(CT), even in the pediatric population.[9–12] Radical abdominal
trachelectomy (RAT) and partial trachelectomy (PT) were
reported as a fertility-sparing approach in young women with
CCAC.[13,14]
Figure 1. T2-weighted contrast-enhanced magnetic resonance imaging (MRI) res
the uterine cervix (arrow). An estimated measurement of 11mm�16mm�13mm s
cervix into the vagina without breaking through the serous layer. preoperative (coron
= magnetic resonance imaging.
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We report the first, very rare case of CCAC in a Chinese 6-year
old girl with no prior maternal DES exposure. To the best of our
knowledge, this is the first report on the use of CT in the youngest
case of cervical CCAC reported worldwide, without RH or RAT.
To preserve the uterus, the tumor was resected using hysterosco-
py, followed by 4 cycles of CT. The girl continues to be healthy,
with no recurrence or side effects at 28 months posttreatment.
2. Case report

2.1. Patient history and examination

Informed written consent was obtained from the patient’s legal
guardians for publication of this case report and accompanying
images. The child had a history of abnormal vaginal discharge for
3 months at the age of 5 years. She was diagnosed with a urinary
tract infection by a pediatrician and treated accordingly for 3
months. Her symptoms improved during that time. Eighteen
months later, she visited a gynecologist because of continuous
vaginal discharge, and examination revealed a small amount of
bloody discharge at the vaginal orifice. A polypoid mass, with
irregular nodule texture, was detected in the upper part of the
vagina during anal digital examination.
2.2. Image results

Magnetic resonance imaging (MRI) revealed an 11�16�13mm
tumor mass arising from the cervix into the vagina, without
breaking through the serous layer (Fig. 1A and 1B). The fornix of
the vagina was not clear. There was no evidence of enlarged
ults: preoperative (axial): a cystic lesion with a solid component was detected in
olid occupation can be seen at the cervix. The tumor mass was arising from the
al): a highly suspicious solid malignant lesion occupying the tip of the cervix. MRI



Figure 2. Positron emission tomography-computed tomography (PET-CT): preoperative (axial): the whole-body image scan with no other suspicious
heterogeneously enhancedmasses in the lymph nodes or any other organ. preoperative (coronal): a well-defined heterogeneously enhancedmass (metabolic map)
at the tip of the right lateral wall of the vagina. preoperative (coronal): the lower abdomen and the cervix-vaginal area of the CT image. preoperative (coronal): The
metabolic map of the same area as the Figure 2C photograph. PET-CT= positron emission tomography-computed tomography.
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lymph nodes bilaterally in the iliac vessels or in the inguinal
region (all were less than 10mm).
Positron emission tomography-computed tomography showed

a well-defined heterogeneously enhanced mass at the tip of the
right lateral wall of the vagina. No abnormal uptake of F-
fluorodeoxyglucose was observed in the lymph nodes or in any
other organ (Fig. 2).

2.3. Diagnosis

The result of the high-risk human papilloma virus (HPV) test using
cobas 4800 HPV (Roche, Pleasanton, CA) was negative. The low
methylation level of the paired box 1 (PAX1) gene was detected by
a PAX1 DNA detection kit following DNA bisulfite treatment
(Hoomya Inc., China). Serum tumor markers including alpha-
fetoprotein (1.14 ng/mL), carbohydrate antigen-125 (CA-125;
13.17 u/mL), carbohydrate antigen 19-9 (3.96 u/mL), squamous
cell carcinoma antigen (SCC-Ag; 0.754 ng/mL), carcinoembryonic
antigen (CEA; 0.76 ng/mL), and human epididymal protein 4
3

(63.86pmol/mL) were within normal ranges. Other biochemical
parameters in the blood were also normal.
2.4. Treatment

Her parents refused the traditional treatment of RH and LND
because of possible harm in the young age. A hysteroscopy was
performed, and a 1.5�2cm irregular mass was detected in the
upper vagina and cervix with clear boundaries (Fig. 3). The cervix
was not visualized, and the vagina fornix was shallow. Mass
excision with preservation of the cervix by electrosurgical biopsy
under hysteroscopy was performed. Four cycles of CT with PT
(60mg docetaxel and 100mg oxaliplatin) were administered
every 3 weeks. No adverse or unanticipated events happened
during the treatment period. The patient remained disease-free at
the time this manuscript was written (28 months after final
treatment, end of October, 2016) according to the results of the
MRI, color ultrasonic imaging, serologic tumor biomarkers, and
gynecological examination.

http://www.md-journal.com


Figure 3. Under hysteroscopy (GE discovery VCT, GE Healthcare), a solid
mass, occupying a position at about 1.5�2cm in the cervix, can be seen.
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2.5. Histological analysis

Histological examination revealed an infiltrating tumor with a
tubular-cyst pattern, clear cytoplasm, and irregular hyper-
chromatic nuclei of CCAC, and was confirmed by 3 pathologists
(Fig. 4). On immunohistochemical examination, the tumor cells
were positive for P53(20% positive), cluster of differentiation
(CD)15, CK7, PAX-8, EMA, P16, HNF-1beta, and AE1/AE3.
The tumor cells were negative for CD99, AX-2, and Vimentin.
The patient was diagnosed with CCAC (stage IIA1), in
accordance with the FIGO classification.
This study complied with the declaration of Helsinki and

was approved by the Human Ethics and Research Ethics
Committees of the First Affiliated Hospital of Zhengzhou
University. The participating patient provided written informed
consent.
Figure 4. A large number of different types of cells were seen under the
microscope, with bright and nested cytoplasm and with some being hollow or
ring shaped.
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3. Discussion

3.1. Types of ACs and DES exposure

Although there has been a marked decline in the incidence of
cervical squamous cell carcinoma (SCC) due to screening
programs and vaccination, there has been a rise in the incidence
of cervical AC, especially in young women.[15] ACs are
histologically categorized into mucinous, endometrioid, clear
cell, serous, and mesonephric subtypes, and are characterized by
endocervical growth. This growth leads to the bulky enlargement
of the cervix, makingmedical assessment difficult. CCAC is a rare
disease with fewer incidences in adolescents. In the past, CCAC
was linked to DES exposure in utero; nonetheless, these tumors
still rarely develop despite the discontinuation of DES. CCAC is a
rare type of AC. In 80% of the DES-exposed cohort of American
women born between 1951 and 1956, CCAC reportedly
occurred primarily among those aged between 15 and 31 years,
with a small second peak occurring at around 42 years.[16] In
contrast, tumors in non-DES-exposed women demonstrated
single peaks at ages 50.8 and 53 years, according to two different
studies.[8] Characteristically, CCAC may present in very young
subjects, as seen in our case, due to developmental factors
paralleling DES effects.[13]
3.2. Abnormal versus normal AC symptoms

Unlike most cancer symptoms in adult women, where any
abnormal vaginal bleeding or contact bleeding should lead to
prompt medical attention and investigations, pediatric patients
usually present with vaginal bleeding and are often misdiagnosed
with precocious puberty or anovulatory bleeding. Therefore, the
diagnosis of ACs in children is usually difficult and delayed. Our
patient was only 5 years old when she first presented with
symptoms of vaginal discharge and this led to the delay of more
than 18 months after her first gynecologist visit (during which the
diagnosis of urinary tract infection was made). Another reason
for the delay was that pelvic examination was not performed
because the girl had never been sexually active. Besides, most
CCAC cases are reported because of the presence of vaginal
bleeding, and this is the first case reported with vaginal discharge
as the primary symptom. As such, gynecologists or pediatricians
must consider the possibility of malignancy when they encounter
vaginal bleeding or abnormal secretions.
3.3. Biomarkers of ACs

CCAC, one of the histological categories of ACs, is difficult to
detect because most cervical cytology results tend to be negative.
HPV typing in cases of cervical cancer revealed that 87% of SCC
cases worldwide were positive for HPV genotyping while only
62% of ACs were found to be HPV positive.[17] The 760 cases
reported as classic cervical ACs showed high HPV positivity
(71.8%), while the other AC subtypes had significantly lower
HPV prevalence (endometrioid, 27.3%; serous, 25%; clear cell,
20%; not otherwise specified, 13.9%; and minimal deviation,
8.3%). The traditional screening program (cytology and HPV
testing) and HPV vaccination will not provide full coverage for
the very small subset of classical ACs and most of the rare tumor
variants such as clear cell, serous, endometrioid, and minimal
deviation.
Hypermethylation of the PAX1 gene was reported to be highly

associated with SCC and AC development.[18–20] PAX1 showed
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significantly higher methylation in AC than in normal cervical
tissues. The odds ratio and 95% confidence interval (CI) of
high methylation levels in PAX1 for the risk of developing AC
was 15.7 (95% CI, 7.0–40.6).[20] The methylation level of
PAX1 was not detected in this case. We cannot conclude
whether the CCAC disease is associated with the PAX1
methylation gene by this single case. This study points out
that CCAC may be another pathway of occurrence. The
discovery of different hypermethylation genes relative to CCAC
could indicate the different treatment in CCAC in the future
studies.
Serum tumor markers would only appear in the blood of

patients with a true malignancy; the marker would correlate
with the tumor stage and treatment response. Further, these
markers are easily, cheaply, and reproducibly measured.
Serologic tumor markers of cervical carcinoma are used for
diagnosis, prognosis, clinical management, and follow-up.
There are several common cervical cancer biomarkers in clinical
use; however, these are not highly specific to cervical cancer
development. CA-125, CA19–9, and CEA have high positive
rates in cervical AC, while SCC-Ag and cytokine 19 fragment
are more associated with SCC. However, SCC-Ag, which is the
best studied serum marker for SCC, has been unreliable; In this
case, all cytology results, high HPV risk, and serologic tumor
markers were negative.
3.4. Treatment strategies for SCC and AC

Currently, there is no difference in the treatment strategy between
cervical SCC and AC; however, they respond very differently to
treatment.[21–23] The standard treatment for women with early-
stage cervical cancer (IA2-IB1) remains RH with pelvic
lymphadenectomy.[24] The most common side effects of RH
with pelvic lymphadenectomy are lower urinary tract dysfunc-
tion, sexual dysfunction, and colorectal motility disorders
associated with autonomic nerve damage. Findings frommultiple
retrospective studies have confirmed the possibility of conserva-
tive options in selected patients who are interested in retaining
their fertility,[25–27] including simple hysterectomy, simple
trachelectomy, and cervical conization with or without sentinel
lymph node biopsy and pelvic lymph node dissection (PLND).
The use of radical trachelectomy (excision of the cervix and
parametria only) with LND has been proposed as a fertility-
sparing technique in young women who wish to retain their
fertility.[28] The oncological outcomes of RH and radical
trachelectomy with pelvic lymphadenectomy are similar.[29]

Wright et al. aimed to determine factors of parametrial tumor
spread and identify the subgroup at low risk of parametrial
disease.[30] Low risk of parametrial invasion occurred in women
with normal lymph nodes, no lymphovascular space invasion
(LVSI), and tumors smaller than 2cm. The incidence of
parametrial disease in this group was only 0.4%. Frumovitz
et al showed the stratified low-risk metastasis and recurrent
characteristics (tumor size smaller than 2cm and no LVSI) among
women with AC, SCC, or adenosquamous carcinoma.[31] In our
case, the patient was observed to have low risk factors for
parametrial tumor spread, and we used noninvasive (image),
instead of the invasive (pathology), methods to make our risk
assessment, including a lack of low risk of parametrial invasion
occurred in women with normal lymph nodes and no presence
LVSI. Based on our case, to determine whether a CCAC is low
risk, we suggest to not only evaluate the above factors but also
5

assess the tumor growth pattern (into the vagina without
breaking through the serous layer), which is critical contributor
to a low risk factor.
In a Dutch study of 88 women with CCAC, 76 (88.5%) were

stage I–II.[32] Surgery is the definitive treatment for CCAC in the
early stages, as per the AC treatment procedure. CCAC patients
without lymphatic dissemination have excellent prognosis
irrespective of the use of adjuvant CT (3-year overall survival,
approximately 90%).[33]

Neoadjuvant CT is administered to reduce tumor size and
facilitate optimal tumor clearance with interval radical surgery.
While SCC of the cervix is regarded as a chemo-sensitive
malignancy, the sensitivity of CCAC to CT is not clearly known.
A carboplatin and paclitaxel (CP) regimen used in treating
advanced and recurrent endometrial cancer, including clear cell
cancer, has an overall response rate of 43%. However, this
regimen is well tolerated with minimal toxicity.[34] For, example,
Singh et al treated a 13-year-old adolescent (a stage IB1 CCAC
case) with neoadjuvant CT using CP followed by a laparoscopic
pelvic lymphadenectomy, vaginal radical trachelectomy, and
adjuvant CT. The patient elected to conserve the uterus, therefore
CP were used to reduce the tumor size, which were well tolerated
with no toxicity.[35] Ansari et al also reported a CCAC case in an
adolescent (stage IIIA of locally advanced and node-negative
CCAC) treated with chemoradiation as a treatment option.[36]
3.5. Evaluation of cervical clear cell carcinoma outcomes
in related literature

Seventeen cases of clear cell carcinoma of the cervix among
females in the pediatric age group (0–21 years old) without DES
exposure from 2003 to 2017 are summarized in Table 1. Of the
17 listed cases, 15 papers reported that their patients were disease
free for at least 6 months after treatment. All cases of stage Ia to
IIIa were free of disease for at least 6 months post-treatment. In
particular, the IIIa case had no recurrence 12 months after
chemoradiotherapy (CRT) and CT, suggesting the possibility of
successful treatment with CRT followed by CT in advanced
CCAC. There were three stage Ib1 6-year-old patients, the same
age as our patients, who showed no recurrence eight months after
treatment. In 2 of them, RAT and PLND were performed; in the
other, treatment was by PT without follow-up CT. Of the 17
cases, 15 were free of their reported diseases; however, the
average follow-up period was no more than 3 years, since, as
reported by Hanselaar et al, local recurrence occurred within 3
years of the initial diagnosis.[32] Based on the available literature
in treating early-stage cervical cancer (IA2-IB1), the recom-
mended treatment is RH with pelvic lymphadenectomy in the
presence of high-risk factors for parametrial tumor spread.
However, the patient’s parents declined a hysterectomy and
opted for the fertility conservation option. To the best of our
knowledge, this is the first reported CCAC case in which the
primary treatment was by electrosurgical biopsy of the polypoid
mass under hysteroscopy, followed by CT without radical
surgery and with pelvic and/or lymphadenectomy. The side
effects of RH or pelvic exenteration were not demonstrated in our
case. This study supports the conservative treatment involving
partial excision of the tumor followed by CT rather than RH,
especially in pediatric patients. Further, this is the first
successfully treated case of CCAC that was only treated
chemotherapeutically. Our patient received concurrent doce-
taxel-oxaliplatin therapy only because of the low toxicity and
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Table 1

Previously reported cases of clear cell carcinoma of the cervix in pediatric patients without diethylstilbestrol exposure from 2003 to 2017.

Report
Number of
cases

Age,
yr Stage DES Treatment

Follow-up
period, mo Outcome

1 Arora et al (2017)[36] 1 1 1(T1N0M0) No RAH+PLND 8 Free of disease
2 Lester et al (2010)[13] 1 6 Ib1 No RAT+PLND 8 Free of disease
3 Ahrens et al (2005)[12] 1 6 - No PT 12 Free of disease
4 Abu-Rustum et al (2005)[8] 2 6/8 Ib1/Ib1 No RAT+PLND 10/8 Free of disease
5 Andi et al (2016)[37] 1 10 Ib2 No RH+BPLND+CT(6 cycle CP) More than 3 Recurrence in the

lung and brain
6 Singh et al (2011)[34] 1 13 Ib1 No Laparoscopic pelvic lymphadenectomy+ NAC

(carboplatin and 3.5 paclitaxel), CP
14 Free of disease

7 Singh et al (2016)[38] 1 14 primary No RT 6 Free of disease
8 Chan et al (2008)[39] 1 14 IIIa No CRT+CT 12 Free of disease
9 Baykara et al (2014)[40] 2 16/14 Ib1/Ib2 No RAH+PLND +BOT+CT/ RAH+PLND +BOT 24 Free of disease
10 Choi et al (2013)[3] 1 15 IIa No RAH+PPLND+CT 6 Free of disease
11 Yabushita et al (2008)[41] 1 17 Ib1 No RAH+PLND 24 Free of disease
12 Seki et al (2003)[42] 1 18 Ib2 No NAC+ RAH+PLND - Free of disease
13 Jiang et al (2014)[43] 1 19 IIa2 No NAC+RH(LND+RT) incomplete 31 Recurrence
14 Tantitamit et al (2017)[7] 1 19 Ib1 No RAH+PLND 6 Free of disease
15 Jiang et al (2014)[43] 1 20 Ib1 No CKC+CT 16 Free of disease

BOT=bilateral ovarian transposition; BPLND=bilateral pelvic lymphadenectomy; CKC=cold knife conization; CP= carboplatin and paclitaxel; CRT= chemoradiotherapy; CT= chemotherapy; DES=
diethylstilbestrol; LND= lymph node dissection; NAC=neoadjuvant chemotherapy; PLND=pelvic lymph node dissection; PPLND=para-aortic lymphadenectomy; PT=partial trachelectomy; RAH= radical
abdominal hysterectomy; RAT= radical abdominal trachelectomy; RH= radical hysterectomy; RT= radiotherapy.
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high efficacy (in this youngest patient) of this regimen compared
to other recommended treatments.
3.6. Extent of fertility preservation

Hysteroscopy can assist in localization, sampling, and resection
under direct vision. It provides a feasible way for young and
early-stage patients with CCAC to undergo a more likely
fertility-preserving surgery due to the preservation of the
reproductive organs, but the long-term effect remains to be
observed. The term “fertility-preservation” as used in this paper
has 2 goals/meanings. The first is to reduce the reproductive
organ damage caused by surgery. The second is to choose CT
with less reproductive damage instead of radiotherapy. CT
can kill cancer cells with a higher probability of preserving
fertility. However, in our case, damage to ovarian organs due
to CT drugs could not be assessed because the patient was a
6-year-old girl, so her ovarian follicles were undeveloped and
still static. Static ovarian follicles are insensitive to CT, so the
likelihood that fertility will be protected is maximized with this
treatment.
At the latest follow-up, the patient in this study was 9 years old

and healthy, but the onset of menstruation had yet to be
observed. Therefore, we cannot use this case as evidence of
fertility preservation. However, other retrospective studies
support that CT can preserve reproductive function. In these
studies, female survivors were treated with CT without
radiotherapy to the pelvis or brain, given that there were few
CT specific effects on fertility. In these cases, CT had a lesser effect
on female fertility than on male fertility.[44,45]

Our study had some shortcomings. The one patient with 28
months follow-up did not allow the analysis of predictors of
recurrence and the statistical power was limited. Future, this case
deserves long-term follow-up and observation of possible actual
fertility. The prospective studies are needed to provide more
information about the safety and efficacy of this approach.
6

4. Conclusion

Although this diagnosis is rare in pediatric patients, this study
strongly supports that cervical CCAC should be considered as a
possible differential diagnosis of bloodstained vaginal discharge
in adolescents when there is no history of sexual abuse or DES
exposure. Additionally, physicians should remain cautious and
attempt to act early, to improve the survival rate of CCAC
patients.
Acknowledgments

The authors acknowledge Professor Congrong Liu, pathologist
of the Peking University Third Hospital, department of medicine,
Peking University, for pathological consultation; Associate
Professor Ruihua Wang, department of nuclear medicine, the
first affiliated hospital of Zhengzhou University for general
advice and support.

Author contributions

Conceptualization: Yuehui Su, Mengzhen Zhang.
Data curation:Chunyan Zhang,Wenjing Hou, Yueyue Chen, Ya

Xie, Pengcheng Ji.
Formal analysis: Yuligh Liou.
Funding acquisition: Mengzhen Zhang.
Investigation: Yuehui Su, Wenjing Hou, Pengcheng Ji.
Methodology: Wenjing Hou, Yueyue Chen, Ya Xie, Dongya

Zhang.
Project administration: Chunyan Zhang, Mengzhen Zhang.
Resources: Dongya Zhang, Mengzhen Zhang.
Supervision: Renyin Chen, Guozhong Jiang, Mengzhen Zhang.
Validation: Renyin Chen, Guozhong Jiang.
Visualization: Renyin Chen.
Writing – original draft: Yuehui Su, Chunyan Zhang, Wenjing

Hou, Yuligh Liou.
Writing – review & editing: Yuligh Liou, Mengzhen Zhang.



Su et al. Medicine (2020) 99:5 www.md-journal.com
References

[1] Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin 2018;68:394–424.

[2] Li K, Yin R, Li Q, et al. Analysis of HPV distribution in patients with
cervical precancerous lesions in Western China. Medicine (Baltimore)
2017;96:e7304.

[3] Choi SJ, Kim JE, Kim HS, et al. Clear cell adenocarcinoma of the uterine
cervix in a 15-year-old girl: a case report. Korean J Radiol 2013;69:321–5.

[4] Premarket Assessment of Pediatric Medical Devices: Guidance for
Industry and FDA Staff. U.S. Food and Drug Administration. Available
at: https://www.fda.gov/downloads/MedicalDevices/DeviceRegulatio
nandGuidance/GuidanceDocuments/ucm089742.pdf. Published March
24, 2014. Updated September 10, 2018. Accessed.

[5] Reich O, Tamussino K, Lahousen M, et al. Clear cell carcinoma of the
uterine cervix: pathology and prognosis in surgically treated stage IB-IIB
disease in women not exposed in utero to diethylstilbestrol. Gynecol
Oncol 2000;76:331–5.

[6] Smith EK, White MC, Weir HK, et al. Higher incidence of clear cell
adenocarcinoma of the cervix and vagina among women born between
1947 and 1971 in the United States. Cancer Causes Control 2012;
23:207–11.

[7] Tantitamit T, Hamontri S, Rangsiratanakul L. Clear cell adenocarcino-
ma of the cervix in second generation young women who are without
maternal exposure to diethylstilbestrol: a case report. Gynecol Oncol Rep
2017;20:34–6.

[8] Abu-Rustum NR, Su W, Levine DA, et al. Pediatric radical abdominal
trachelectomy for cervical clear cell carcinoma: a novel surgical
approach. Gynecol Oncol 2005;97:296–300.

[9] Gadducci A, Sartori E, Maggino T, et al. The clinical outcome of patients
with stage Ia1 and Ia2 squamous cell carcinoma of the uterine cervix: a
cooperation task force (CTF) study.Eur JGynaecolOncol 2003;24:513–6.

[10] Landoni F, Maneo A, Colombo A, et al. Randomized study of radical
surgery versus radiotherapy for stage Ib-IIa cervical cancer. Lancet
1997;350:535–40.

[11] Sedlis A, Bundy BN, Rotman MZ, et al. A randomized trial of pelvic
radiation therapy versus no further therapy in selected patients with stage
IB carcinoma of the cervix after radical hysterectomy and pelvic
lymphadenectomy: a gynecologic oncology group study. Gynecol Oncol
1999;73:177–83.

[12] Ahrens WA, Barrón-Rodriguez LP, Mckee M, et al. Clear cell
adenocarcinoma of the cervix in a child without in utero exposure to
diethylstilbestrol: a case report and review of the literature. Pediatr Dev
Pathol 2005;8:690–5.

[13] Lester FC, Farmer DL, Rabban JT, et al. Radical trachelectomy for clear
cell carcinoma of the cervix in a 6-year old: a case report, review, and
description of the surgical technique. J Pediatr Surg 2010;45:E1–5.

[14] Patel A, Galaal K, Burnley C, et al. Cervical cancer incidence in young
women: a historical and geographic controlled UK regional population
study. Br J Cancer 2012;106:1753–9.

[15] Huo D, Anderson D, Palmer JR, et al. Incidence rates and risks of
diethylstilbestrol-related clear-cell adenocarcinoma of the vagina and
cervix: update after 40-year follow-up. Gynecol Oncol 2017;146:566–71.

[16] de Sanjose S, Quint WG, Alemany L, et al. Human papillomavirus
genotype attribution in invasive cervical cancer: a retrospective cross-
sectional worldwide study. Lancet Oncol 2010;11:1048–56.

[17] Lai HC, Lin YW, Huang RL, et al. Quantitative DNA methylation
analysis detects cervical intraepithelial neoplasms type 3 and worse.
Cancer 2010;116:4266–74.

[18] Liou YL, Zhang TL, Yan T, et al. Combined clinical and genetic testing
algorithm for cervical cancer diagnosis. Clin Epigenetics 2016;8:66.

[19] Chang CC, Huang RL, Wang HC, et al. High methylation rate of
LMX1A,NKX6-1, PAX1, PTPRR, SOX1, andZNF582 genes in cervical
adenocarcinoma. Int J Gynecol Cancer 2014;24:201–9.

[20] Ueda Y, Enomoto T, Kimura T, et al. Serum biomarkers for early
detection of gynecologic cancers. Cancer (Basel) 2010;2:1312–27.

[21] Fu ZZ, Li K, Peng Y, et al. Efficacy and toxicity of different concurrent
chemoradiotherapy regimens in the treatment of advanced cervical
cancer: a network meta-analysis. Medicine 2017;96:e5853.
7

[22] Gien LT, Beauchemin MC, Thomas G. Adenocarcinoma: a unique
cervical cancer. Gynecol Oncol 2010;116:140–6.

[23] NCCN guidelines(R) updates. J Natl Compr Canc, Netw 2013;11:xxxii.
[24] Plante M, Gregoire J, Renaud MC, et al. The vaginal radical

trachelectomy: an update of a series of 125 cases and 106 pregnancies.
Gynecol Oncol 2011;121:290–7.

[25] Wethington SL, Cibula D, Duska LR, et al. An international series on
abdominal radical trachelectomy: 101 patients and 28 pregnancies. Int J
Gynecol Cancer 2012;22:1251–7.

[26] Lu Q, Zhang Y, Liu C, et al. Total laparoscopic radical trachelectomy in
the treatment of early squamous cell cervical cancer: a retrospective study
with 8-year follow-up. Gynecol Oncol 2013;130:275–9.

[27] Milliken DA, Shepherd JH. Fertility preserving surgery for carcinoma of
the cervix. Curr Opin Oncol 2008;20:575–80.

[28] Xu L, Sun FQ, Wang ZH. Radical trachelectomy versus radical
hysterectomy for the treatment of early cervical cancer: a systematic
review. Acta Obstet Gynecol Scand 2011;90:1200–9.

[29] Wright JD, Grigsby PW, Brooks R, et al. Utility of parametrectomy for
early stage cervical cancer treated with radical hysterectomy. Cancer
2007;110:1281–6.

[30] Frumovitz M, Sun CC, Schmeler KM, et al. Parametrial involvement in
radical hysterectomy specimens for women with early-stage cervical
cancer. Obstet Gynecol 2009;114:93–9.

[31] Hanselaar A, van Loosbroek M, Schuurbiers O, et al. Clear cell
adenocarcinoma of the vagina and cervix. An update of the central
Netherlands registry showing twin age incidence peaks. Cancer
1997;79:2229–36.

[32] Thomas M, Mariani A, Wright JD, et al. Surgical management and
adjuvant therapy for patients with uterine clear cell carcinoma: a multi-
institutional review. Gynecol Oncol 2008;108:293–7.

[33] Sovak MA, Dupont J, Hensley ML, et al. Paclitaxel and carboplatin in
the treatment of advanced or recurrent endometrial cancer: a large
retrospective study. Int J Gynecol Cancer 2007;17:197–203.

[34] Singh P, Nicklin J, Hassall T. Neoadjuvant chemotherapy followed by
radical vaginal trachelectomy and adjuvant chemotherapy for clear cell
cancer of the cervix: a feasible approach and review. Int J Gynecol Cancer
2011;21:137–40.

[35] Ansari DO, Horowitz IR, Katzenstein HM, et al. Successful treatment of
an adolescent with locally advanced cervicovaginal clear cell adenocar-
cinoma using definitive chemotherapy and radiotherapy. J Pediatr
Hematol Oncol 2012;34:e174–176.

[36] Arora A, Rastogi A, Neyaz A, et al. Clear cell adenocarcinoma of cervix
in 1-year-old girl without in utero exposure to diethylstilbestrol: an
uncommon tumour at an uncommon age and site. BMJ Case Rep 2017.

[37] Andi Asri AA, Lim BK, Lim YK, et al. Clear cell adenocarcinoma of the
cervix in a ten-year-old girl without prenatal diethylstilbestrol exposure.
Singapore Med J 2016;57:470.

[38] Singh D, Kamal L, Rai P, et al. Clear Cell Adenocarcinoma of Uterine
Cervix in an Adolescent: an uncommon tumor at an uncommon site and
Age. Ann Woman Child Health 2016;2(2.):

[39] Chan KK, Ip P, Kwong P, et al. A combination of chemoirradiation and
chemotherapy for treatment of advanced clear cell adenocarcinoma of
the cervix. Int J Gynecol Cancer 2008;18:559–63.

[40] BaykaraM, Benekli M, Erdem O, et al. Clear cell adenocarcinoma of the
uterine cervix: a case report and review of the literature. J Pediatr
Hematol Oncol 2014;36:e131–133.

[41] Yabushita H, Kanyama K, Sekiya R, et al. Clear-cell adenocarcinoma of
the uterine cervix in a 17-year-old adolescent. Int J Clin Oncol
2008;13:552–4.

[42] Seki H, Takada T, Sodemoto T, et al. A young woman with clear cell
adenocarcinoma of the uterine cervix. Int J Clin Oncol 2003;8:399–404.

[43] Jiang X, Jin Y, Li Y, et al. Clear cell carcinoma of the uterine cervix:
clinical characteristics and feasibility of fertility-preserving treatment.
Onco Targets Ther 2014;7:111–6.

[44] Anderson RA,WallaceWH. Chemotherapy risks to fertility of childhood
cancer survivors. Lancet Oncol 2016;17:540–1.

[45] Chow EJ, Stratton KL, Leisenring WM, et al. Pregnancy after
chemotherapy in male and female survivors of childhood cancer treated
between 1970 and 1999: a report from the childhood cancer survivor
study cohort. Lancet Oncol 2016;17:567–76.

https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089742.pdf
https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089742.pdf
http://www.md-journal.com

	Fertility-preserving local excision under a hysteroscope with combined chemotherapy in a 6-year-old child with clear cell adenocarcinoma of the cervix
	1 Introduction
	2 Case report
	2.1 Patient history and examination
	2.2 Image results
	2.3 Diagnosis
	2.4 Treatment
	2.5 Histological analysis

	3 Discussion
	3.1 Types of ACs and DES exposure
	3.2 Abnormal versus normal AC symptoms
	3.3 Biomarkers of ACs
	3.4 Treatment strategies for SCC and AC
	3.5 Evaluation of cervical clear cell carcinoma outcomes in related literature
	3.6 Extent of fertility preservation

	4 Conclusion
	Acknowledgments
	Author contributions
	References


