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/Abstract

A 34-year-old woman had been insisting on regular health examinations for 15.17 years who had no history of illness
and a baseline of serum thymidine kinase 1 (STK1p) of 0.081 pM during 2007-2013. The patient suffered kidney stone
inflammation. STK1p increased to 0.9 pM in 2014 and then suspected small teratoma on the left adnexal area in December
2016, which gradually enlarged to 10.8 x 7.5 ¢cm by ultrasonography during 4.5 years. The STK1p increased to 1.5 pM when
HE4 and CA125 were normal. TK1 immunohistochemically staining was strong in Ovarian Mature Teratoma (OMT). The
left adnexal area was normal and STK1p was = 0.03 pM 3-13-momth after surgery. Thus, STK1p baseline is benefit for early
discovery, assessment risk progression for OMT and for protection of women of childbearing age.
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Introduction

Ovarian Mature Teratomas (OMTs) are common benign
tumors that account for 20% of all ovarian neoplasms. Although
OMTs are usually benign, 1-3% undergo proliferating malignant
transformation to immature teratomas [ 1,2]. Patients are discovered
incidentally during imaging examinations or during surgery. Most
OMTs are Mature Cystic Teratomas (MCTs) about 5-10 cm [1-
5]. Different radiographic imaging methods are used to identify

characteristics of MCT by specific physical signs, for example,
Ultrasonography (US), computed tomography, and Magnetic
Resonance Imaging (MRI) [6]. Each radiological feature reflects
specific histopathological features together [7], the benign MCTs
show variable enhancement patterns, which may be related to
specific content of solid tissue in the nodules [8]. So far, there are
few serum markers for early assessment of ovarian teratomas so
far. Cancer Antigen 125 (CA125) is a commonly used one, but less
sensitive in the early stages of ovarian cancer [9].The combination
of CA125 and Human Epididymis protein 4 (HE4) [10], may
predict the risk of ovarian cancer in patients with suspected
benign ovarian tumors. Human Thymidine Kinase 1 (TKI1) is
an S-phase—specific key enzyme used in the DNA synthesis
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assessment of tumor proliferating rate since the 1950s [11-15].
The serum thymidine kinase 1 concentration (STK1p) is provided
by a commercial TK1 kit based on chicken anti-human-TK1 IgY-
polyclonal antibodies (SSTK Ltd., Shenzhen, China), and presents
a reliable tumor proliferating biomarker in a clinical setting, which
has been reviewed in detail [14,15]. The STK1p assay is highly
specific and sensitive down to 0.01 pM. The STK1p is very low in
disease-free persons based on health screening (n=1718, 985 men,
723 women, aged 18-90 years) of healthy disease-free people.
The STK1p concentration is almost Gaussian distributed between
0.01-0.6 pM (86.9%, mean-value =0.38 pM). Individual STK1p
values may differ between 0.01 and 1.85 pM, with no difference
in STK1p values for age or gender [15-17]. This study is the first
investigation to discover whether the STK1p can be used for early
assessment of the risk of progression of the ovarian teratomas.

Presentation of Case

History of Ovarian Teratoma during the Time of 4.5
Years

A 34-year-old woman has been insisting on regular health
examinations for 182 months (15.17 years). The kinetic change of
STK1p correlated with a gradually enlarging in size of the OMT
by gynecologic ultrasonography (US) during 4.5 years showed in
Figure 1. The patient had no history of illness and the baseline of
serum thymidine kinase 1 (STK1p) was 0.081 + 0.042 pM during
2007-2013. By chance a small ovarian mass (<6 cm) was found
on the left adnexal area during the early stage of pregnancy, by
gynecologic ultrasonography (US) on 9 December 2016 (Figure
1). Doctors suggested it be surgically removed if patient delivered
the baby by cesarean section. However, the patient delivered the
baby naturally in June 2017. The suspected teratoma was still in
the left adnexal area. After delivery of the baby, US examination
showed the mass with a size of 6.1 x 5.0 continuingly enlarging
in size from 7.6 x 5.2 cm to 10.8 x 7.5 cm on the left adnexal
area on 27 December 2018. All routine health examination values
were normal, except that the STK1p value increased 3 to 15-fold
compared to the baseline of STK1p and the menstrual cycle was
disordered, varying between 23 and 60 days, and the amount of
menstruation decreased to 1/3 of the original level, but patient
had no nausea, vomiting, abdominal pain, abdominal distension,
frequent urination, or other discomforts. The sagittal image of
the US showed the mass was oval in shape and smooth, and the
cystic wall was slightly thick. A substantial echo in the mass was
observed. No obvious vascularity was seen around or inside the
adnexal mass (Figure 2). The doctor decided immediately to plan
for an optimal surgery. The health examination was arranged
before the surgery, including imaging (lung, liver, gallbladder, and
kidney, etc.), electrocardiography, urine, blood test, sugar, glutamic
pyruvic transaminase, hepatitis B virus detection, and so forth.

All results were normal and only mild anaemia. Microbiological
testing showed that there were no infections of fungus, worms and
virus. The results of tumor-related biomarkers were normal except
for the elevated STK1p value. The results of preoperative serum
biomarkers, including CEA2, AFP, HE4, CA125, CA19-9, CA72-
4, and 27 common HPV subtypes are normal (Table 1) except the
evaluated STK 1p correlated with the gradually enlarging in size of
OMT (Figure 1).

Surgery Treatment

The patient operated on the first December 2020. It was
observed by laparoscopy that a partial greater omentum was loosely
adhered to the left side wall of the uterus and that the uterus was
loosely adhered to the peritoneum of the right bladder. The loose
bundle of adhesions was formed between the peritoneum of the left
pelvic wall, the surface of the sigmoid colon, the left posterior wall
of the uterus, and the peritoneum of the pelvic floor. The uterus
was smooth, and of normal size. The morphology of the left ovary
was abnormal with a cyst of 10.8 x 7.5 cm. Bilateral fallopian
tubes and the right ovary had no obviously abnormal appearance.
The intraoperative resected specimen was taken out through the
puncture hole in the cyst of the left lower abdomen and rapidly
frozen.A quick preliminary diagnosis was that of an MCT. Finally,
the doctor decided to use laparoscopic left ovarian cyst removal
and pelvic adhesiolysis. The adhesions around the left ovarian cyst
were separated, the cyst was completely removed, and then the
wound electrocoagulation hemostasis was done. The ovary tissue
structure was successfully reshaped and restored to normal.

Initial Diagnosis/Assessment

The intraoperative frozen section was quickly cut and
analyzed. Observed was an accumulation of material containing
aggregates of sebaceous material and strands of entrapped hair/
hair shaft (green arrow) and Rokitansky nodule 2.5 cm (blue
arrow) in the cyst at the left side (Figure 3A). Pathology at
initial evaluated the sample as MCT. The operated tissues were
continually fixed with formalin of three to six blocks of paraffin,
and four micrometer-thick slices were cut and then stained with
hematoxylin-eosin (H&E). It was diagnosed as a differentiated
MCT. The solid tissues were mainly observed in the cyst wall
and lined with squamous epithelium (Figure 3B). The TK1 mAbD,
a reliable proliferating marker for the tissue sections of different
solid tissues [18] was mainly stained in the cytoplasm of the cells
(Figure 4A-D, brown color), for example, the sebaceous basal cells,
the squamous epithelium, and the matrix- zone (Mx) in the hair
follicles. However, the Mx-zone also contained melanin granules
of brown color, interfering with the brown color of TK1 (Figure
4A). To eliminate the melanin brown color, we used a melanin
removal kit (Reticular fiber stain kit, Cat No: BA41, BASO Ltd.,
China). The remaining TK1 brown color is clearly shown in Figure
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4B. The proliferation-linked ectodysplasin of a receptor mRNA  TKI1 marker in the Mx-zone of the hair follicles. Hence, the TK1
was highly expressed at the proliferating germ stage of hair follicles  staining is what could be expected in the growing hair follicles.
[19], which coincided with the high staining of our proliferating
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Figure 1: The kinetic change of STK1p during 182 months (15.17 years). The evaluated STK 1p correlated with a gradually enlarging in
size of the OMT and kidney stone inflammation accompanied by elevated TK1 value. The results of the routine ultrasonic examinations
(US), including internal organs, urology and gynecology, are shown in the bottom of the figure. The STK1p assay from a commercial

TK1 kit (www.biosstk.com; SSTK Ltd., Shenzhen, China).

TE/MES

Figure 2: A) Sagittal image of "US examination showed a large cystic mass (10.8 x 7.5 ¢cm) in the left adnexal area. B) The left side
three months after surgery compared to the normal right side, using US. Bilateral ovaries showed no obvious abnormal echo in the
adnexal area on both sides, and no free liquid shadow area was seen in the pelvic cavity. "US: Diagnostic Ultrasound System, Resona
70B, Shezhen Henzhen Mindray-Bio-Med. LTD, China.
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Figure 3: A) It was observed in the opened cystic dermoid elements, containing a Rokitansky nodule 2.5 cm (blue arrow), and the
aggregate sebaceous material as well as strands of entrapped grease-hair/hair shaft (green arrow). “A large amount of grease-hair//hair
shaft flowed out when the cystic dermoid cyst opened. B) The ovarian mature teratoma cyst contained different solid tissue (hematoxylin
& eosin staining, 4x): hair follicles (blue arrow), sebaceous glands (black arrow), adipocyte fat cells (yellow arrow) and lined with

squamous epithelium in the lower right corner (green arrow).
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Figure 4: TK1 was mainly stained in the cytoplasm (brown color) in different solid tissues. A) In the matrix zone of hair follicle (40%),
the melanin granules (MG, red arrow) are mixed with the brown color of TK1 (red arrow). B-D: TK1 staining after removing MG color.
B) Only TK1 staining of the matrix zone (red arrow), not in dermal papilla (DP) of a hair follicle (40x). C) TK1 staining in sebaceous

glands (20x). D) TK1 staining in squamous epithelium (20x).
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Tumor-related Test value Reference | Evaluation
biomarkers

1 CEA2 0.27 pg/1 0-5 normal
2 AFP 2.54 U/ml <74 normal
3 HE4 42.13 pmol/ml <140 normal
4 CA125 10.32 U/ml <35 normal
5 CA15-3 25.98 U/ml <25 slightly

elevated
6 CA19-9 10.29 U/ml <27 normal
7 CAT2-4 4.01 U/ml <6.9 normal
g | 27 common HPV 0.2-0.62 <1.0 negative

subtypes

Table 1: The values of pre-operative serum gynecologic tumor-
related markers.

1-6. Automatic electrochemiluminescence immunoassay
analyzer (Cobas E602, Roche Diagnostics Shanghai, China); 7.
Flow fluorescence—liquid chip technology (Multi-function flow
dot matrix instrument, Luminex 200, Luminex Corporation, Texas
USA)

Follow-up and OQutcome

The surgical treatment was successful. There were no
infections of fungus, worms and virus in the ovary tissue after
surgery. Patient left the hospital after one week. The US confirmed
no abnormal echo in the left adnexal area (Figure 2B), the STK1p
value remains at baseline level (Figure 1) and menstruation
cycle was back to normal, and all other biomarkers were normal
(data not shown) 3-month after surgery. According to the doctor
advice, no further treatment was recommended, but regular health
examinations, including US and related tumor markers year by
year. The follow-up within one years showed that the left adnexal
area was normal by US examine (data are not shown) and the
STK1p value was = 0.03 pM one year after surgery (Figure 1).

History of Kidney Stone Inflammation

In addition, the patient had a history of kidney stone
inflammation in 2013-2014. There was pain in the kidney for
three days and STK1p was increasing to 0.9 pM in May of 2013
(Figure 1). Some quicksand-like stones in the renal pelvis were
found by US and assessed as kidney stone inflammation. The
stones were small enough that fluid may have resulted in the
small stones entering the renal pelvis and causing inflammation
or pain. The doctor recommended consuming plenty of water/
fluids/vegetables and exercise to relieve the small stones for cure.
There were no stones present according to US imaging after one
year. The STK1p value returned to baseline. According to previous

reports, inflammation and infection can increase the STKlp
value. The transient increases in the STK1p values may activate
the immune system, leading to enhanced cell proliferation of the
immunologically competent cells [20]. However, patients with
long-term inflammation kidney stones may be associated with a
risk of renal cell carcinoma and urothelial carcinoma of the upper
urinary tract and risk for papillary renal cell carcinoma [21,22].

Discussion

Here, we first report that a 34-year-old woman had no
history of illness with a baseline of STK1p of 0.081 + 0.042 pM
during 2007-2013. The patient suffered kidney stone inflammation
accompanied by elevated STK1p value to 0.9 pM in 2014. By
chance during an early pregnancy, it was found by gynaecological
US that patient had a small suspected teratoma (<6 cm) on the
left adnexal area, which gradually enlarged from 7.6 x 5.2 cm
to 10.8 x 7.5 cm with pelvic adhesion during the time of 4.5
years (Figure 1). Although the biomarkers HE4 and CA125 were
normal, STK1p increased ~15-fold as compared with the baseline
of STK1p. Because the size of this tumor is greater than 10 cm,
in order to protect the normal function of the uterus and to avoid
possible risk of transformation, the doctor decided to perform a
laparoscopic left ovarian cyst removal + pelvic adhesion lysis. A
quickly frozen biopsy section for preliminary assessment showed a
MCT. The TK1 immunohistochemical staining was strong in solid
tissue, which supported the elevated STK1p value due to the OMT
proliferating. The surgery was successful. So far, no abnormal
echo was evaluated at the left adnexal area by US, STK1p also
declined to STK1p baseline ~0.03 pM (Figure 1) and menstrual
cycle returned to normal during the follow-up of one year after
surgery. Patient is now in good health.

Literature Review

In connection to our case report, we further present a
literature review discussing the risk of malignant transformation
of mature ovarian teratomas.

Transformation of Teratoma to Malignancy

Generally, mature teratomas, also called dermoid cysts,
are usually benign and are more common in women [2,23]. The
Rokitansky nodule is the most common sonographic typical
finding and is seen as a densely echogenic protuberance projecting
into the cystic lumen. It may be malignant transformation and
suggests to section appropriately during pathologic analysis
[2,24]. MT of teratoma is rare, occurring in only 0.17-2% of
MCTs [25,26]. Some experience abdominal distension, pelvic
pain, or swelling, depending on the size of the benign tumor [27],
age, tumor size, histologic differentiation, capsular invasion,
and the presence of vascular invasion can provide valuable
information [28]. The malignant differentiation of MCT can
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include adenocarcinoma, carcinoid tumor, sebaceous carcinoma,
melanoma, small cell carcinoma, undifferentiated carcinoma,
angiosarcoma, chondrosarcoma, and, most commonly, Squamous
Cell Carcinoma (SCC), which accounts for about 75% of the cases
[29]. The increase in size of MCT may link greatly to the risk of
malignant transformation and highly suspected malignancy if it is
greater than 10 cm [30-32]. A more aggressive process is observed
when the patient is >40 years with a serum SCC antigen over 2.5
ng/mL [33]. It can occur at any age [34]. Rapid tumor growth along
with persistently elevated tumor marker levels may be indicative
of malignant transformation of MCTs [29]. To decrease the risks
of torsion and retain vital reproductive function, prophylactic
diagnostic laparoscopy is recommended in patients who have a
cystic lesion of >4 cm with abnormal symptoms [26].

Serum Biomarkers for Kinetic Monitoring the Effect of
Treatment and Risk Assessment from Benign Progression to
Ovarian Malignancy

So far, the specificity and sensitivity of biomarker are still
poor for early detection. CA125 is less sensitive in the early stages
of ovarian tumor/cancer [10]. Serum HE4 is recommends as a
prognostic biomarker for endometrial cancer [35]. A combination
of CA125 and HE4 can predict the risk of ovarian cancer in patients
with suspected ovarian tumors, combination of CA125 and HE4 or
of HE4 + D-dimer + fibrinogen before surgery is recommended to
predict the risk of patients with suspected ovarian tumors that may
progress to malignant ovaries [36,37]. The ratio of preoperative
WBC, neutrophil, and neutrophil/lymphocyte ratio is useful
preoperative markers in predicting ovarian MCT with torsion [38].
The high-risk papillomavirus (HPV) infection may be a causal
factor for the induction of the malignant transformation of MCTs
to SCCs [39]. In this case report, all serum markers (HE4, CA125,
CEA2, AFP, CA19-9 CA72-4, and HPV) were in the normal range
before and after surgery; only the preoperational STK1p value
showed a significant increase of 15-fold. The post-operational
STK1p value was reduced to the baseline when the menstrual cycle
returned to normal. Thus, markers of HE4, CA125, CEA2, AFP,
CA19-9, CA72-4, and HPV, unlike STK1p, might not be potential
markers for early evaluation of the proliferating rate of teratoma.
This is the first report of the elevated STK 1p in relation to the OMT
progression. Further study on STK1p in relation to teratoma is
needed to confirm the results. STK1p is reliable to use for dynamic
monitoring the effect of treatment and risk assessment from benign
progression to malignancy during short-term or long-term in which
more than 20 type of tumor patients have investigated [15]. It can
be suitable to evaluate the treatment effect of individual patient
during a short-term when the comparison of TK1 values between
pre-surgery and at least 3-12 months post-surgery. The previous
reports supported our result in this case report. Generally, the larger
the benign tumor, the greater the likelihood that it may progress

to become a malignant tumor in the future [40]. TK1 is a precise
biomarker for assessing the tumor cell proliferating rate and for
monitoring the risk process of precancerous tumors or to discover
invisible small tumors individually. The STK1p value [15] and
TK1 immunohistochemical staining [18] increased significantly in
the following manner: tumor-free < benign < malignant. A series
of individual cases has been reported in connection to kinetic
changes of STK1p value during short and long-term follow-up
of tumor-related diseases [15,17]. Of 10 individual case reports
from health examination it can be divide into four subgroups (1)
elevated STK1p is associated with increased size of the benign
tumor tissue, (2) elevated STK1p values predict an earlier risk of
invisible malignancy than imaging, (3) elevated STK1p in relation
to precancer transition into malignancy, and (4) STK1p in relation
to clinical stages early-middle, not latter stage.

Short Summary and Conclusion

It is important that all female patients of childbearing age
should be aware of the possibility of attachment torsion in terms
of fertility and ovarian preservation. If symptoms persist, early
laparoscopy is recommended for accurate diagnosis and early
treatment. We concluded that the individual baseline of STK1p
combined with appropriate imaging, TK1 immunohistochemical
staining and other specific biomarkers would be benefit for early
determination of benign and malignant teratoma, both to save
ovarian function and maintain fertility, and also for prognosis of
the risk of recurrence. We also suggested that every person need
regular health examination and set-up own basic value of STK1p
as an early warning for risk of tumor-related diseases in process.

Summary Points

e This ‘real-world” STKI1p case study on STKlp baseline
value, concerns for early discovery and assessment of risk
progression for Ovarian Mature Teratoma (OMT), benefiting
for protection of women of childbearing age.

e Evaluated STK1p correlated with strong staining of TK1
immunohistochemistry in solid tissue of mature cyst teratoma
(MCT), which supported the elevated STK 1p value due to the
MCT proliferation.

e  Werecommend that everyone should establish their own basic
level of STK1p and regularly check at a health examination
center to assess whether there is a risk of tumor-related
diseases in process.

e TKIlin serum and TK1 immunohistochemically staining, both
have generated substantial interest as a prognostic biomarker
in cancer progression. Combined with appropriate imaging,
it will be great benefit to discover invisible small tumors
individually, monitoring the risk process of precancerous and
tumor-related disease for a short and long-term follow-up of
prognosis.

6
Ann Case Rep, an open access journal
ISSN: 2574-7754

Volume 7; Issue 01



Citation: Lin M, Fang C, Jin C, Guan H, Zhou J, et al. (2022) Benefit of Serum Thymidine Kinase 1 Baseline Value for Protection of Women of
Childbearing Age-A Case Report of Ovarian Mature Teratoma and Literature Review. Ann Case Report 7: 773. DOI: 10.29011/2574-7754.100773

Acknowledgments

We thank Prof. Qunli Shi, Department of Pathology, Jinling
Hospital, Medical School of Nanjing University, Nanjing, China,
for critical review of the histochemical staining.

Financial & competing interest disclosure: No funding
from an external source supported the publication of this case
report. No conflict of interest was reported except for Ji Zhou, who
is the president of Sino Swed Tongkang Bio Tech, Inc., Shenzhen,
China, which produced the TK1 biomarker used in this study.

Ethical conduct of research: The patient gave informed consent
to participate in this study, which was conducted in accordance
with the Declaration of the 1964 Helsinki declaration and the
Harmonized Tripartite Guideline for Good Clinical Practice from
the International Conference on Harmonization.

Authors’ contributions: M. Lin focused on design and
treatment; C. Fang, C. Cui and H. Guan involved in data analysis,
interpretation and in preparing the draft manuscript; J. Li and
J. zhou contributed in conception and critical revision of the
manuscript for important intellectual content; E. He and S. Skog
contributed in conception, all data re-analysis and approval of the
final manuscript.

References

1.  Griffiths D, Wass J, Look K, Sutton G (1995) Malignant degeneration
of a mature cystic teratoma five decades after discovery. Gynecol.
Oncol 59: 427-429.

2. Kurman R, Carcangiu M, Young R, et al. (2014) WHO Classification of
tumors of the female reproductive organs. IARC; Lyon.

3. Fishman A, Edelstein E, Altaras M, Beyth Y, Bernheim J. (1998)
Adenocarcinoma arising from the gastrointestinal epithelium in benign
cystic teratoma of the ovary. Gynecol. Oncol 70: 418-420.

4. LiC, Zhang Q, Zhang S, Dong R, Sun C, et al. (2019) Squamous cell
carcinoma transformation in mature cystic teratoma of the ovary: a
systematic review. BMC Cancer. 19: 217.

5. Ayhan A, Bukulmez O, Genc C, Karamursel BS, Ayhan A. (2000)
Mature cystic teratomas of the ovary: case series from one institution
over 34 years. Eur. J Obstet. Gynecol. Reprod. Biol. 88: 153-157.

6. Valentini AL, Gui B, Basilico R, Di Molfetta IV, Micco M, et al.
(2012) Magnetic resonance imaging in women with pelvic pain from
gynaecological causes: a pictorial review. Radial. Med. 117: 575-592.

7. Sahin H, Abdullazade S, Sanci M. (2017) Mature cystic teratoma of the
ovary: a cutting edge overview on imaging features. Insights Imaging
8:227-241.

8. Poncelet E, Delpierre C, Kerdraon O, Lucot JP, Collinet P, et al. (2013)
Value of dynamic contrast-enhanced MRI for tissue characterization
of ovarian teratomas: correlation with histopathology. Clin. Radiol. 68:
909-916.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Urban N, McIntosh MW, Andersen M, Karlan BY. (2013) Ovarian
cancer screening. Hematol. Oncol. Clin. North. Am. 17: 989-1005.

Dochez V, Caillon H, Vaucel E, Dimet J, Winer N, et al. (2019)
Biomarkers and algorithms for diagnosis of ovarian cancer: CA125,
HE4, RMI and ROMA, a review. Ovarian Res. 2: 28.

Sherley JL, Kelly TJ. (1998) Regulation of human thymidine kinase
during the cell cycle. J. Biol. Chem. 263: 8350-8358.

Topolcan O and Holubec L Jr. (2008) The role of thymidine kinase in
cancer diseases. Expert Opinion on Medical Diagnostics. 2: 129-141.

He Q, Skog S, Wang N, Eriksson S, Tribukait B. (1996) Characterization
of a peptide antibody against a C-terminal part of human and mouse
cytosolic thymidine kinase, which is a marker for cell proliferation. Eur.
J. Cell Biol. 70: 117-124.

Zhou J, He E, Skog S. (2013) The proliferation marker thymidine
kinase 1 in clinical use. Mol. Clin. Oncol. 1: 18-28.

Skog S, He E and Haghdoost S. (2017) Prevention and early detection
of human tumour. LAP lambert academic publishing, Schaltungsdienst
Lange O.H.G., Berlin, 153-257.

Chen ZH, Huang SQ, Wang YD, Yang AZ, Wen J, et al. (2011)
Serological Thymidine Kinase 1 is a Biomarker for Early Detection
of Tumours-A Health Screening Study on 35,365 People Using a
Sensitive Chemiluminescent Dot Blot Assay. Sensors (Basel) 11:
11064-11080.

Chen ZH, Wang Y, Chen G, et al., (2018) “Serum-Biomarker
Thymidine Kinase 1 for Early Discovery of Tumour Process of 160,086
Participants Using a Sensitive Immune-ECL-Dot-Blot Detection
System,” S.Y. Yurish (Ed.): In “Advances in Sensors: Reviews, Vol.
6, chapter 21, International Frequency Sensor Association Publishing,
Barcelona, Spain, 6: 529-540.

Guan H, Sun Y, Zan Q, Xu M, Li Y, et al. (2009) Thymidine kinase
1 expression in atypical ductal hyperplasia significantly differs from
usual ductal hyperplasia and ductal carcinoma in situ: A useful tool in
tumor therapy management. Mol Med Rep. 2: 923-929.

Saxena N, Mok KW, Rendl M. (2019) An updated classification of hair
follicle morphogenesis. Exp. Dermatol. 28: 332-344.

Li Z, Wang Y, Ma J, He J, Zhou J, et al. (2010) Transient increase in
serum thymidine kinase 1 within one week after surgery of patients
with carcinoma. Anticancer Res. 30: 1295-1299.

Van de Pol JAA, van den Brandt PA, Schouten LJ. (2019) Kidney
stones and the risk of renal cell carcinoma and upper tract urothelial
carcinoma: the Netherlands Cohort Study. Br. J. Cancer. 120: 368-374.

Gupta S. Singh Kanwar S. (2012) The influence of dysbiosis on kidney
stones dat risk up renal cell carcinoma (RCC). Semin. Cancer Biol.
70: 134-138.

Yoder N, Marks A, Hui P, Litkouhi B, Cron J. (2018) Low-Grade
Astrocytoma within a Mature Cystic Teratoma in an Adolescent Patient.
J. Pediatr. Adolesc. Gynecol. 31: 325-327.

Choudhary S, Fasih N, Mc Innes M, Marginean C.J. (2008) Imaging of
ovarian teratomas: appearances and complications. J. Med. Imaging
Radiat. Oncol. 53: 480-488.

Rim SY, Kim SM, Choi HS. (2006) Malignant transformation of ovarian
mature cystic teratoma. Int. J. Gynecol. Cancer. 16: 140-144.

7
Ann Case Rep, an open access journal
ISSN: 2574-7754

Volume 7; Issue 01


https://pubmed.ncbi.nlm.nih.gov/8522269/
https://pubmed.ncbi.nlm.nih.gov/8522269/
https://pubmed.ncbi.nlm.nih.gov/8522269/
https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-Female-Reproductive-Organs-2014
https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-Female-Reproductive-Organs-2014
https://pubmed.ncbi.nlm.nih.gov/9790798/
https://pubmed.ncbi.nlm.nih.gov/9790798/
https://pubmed.ncbi.nlm.nih.gov/9790798/
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-019-5393-y
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-019-5393-y
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-019-5393-y
https://pubmed.ncbi.nlm.nih.gov/10690674/
https://pubmed.ncbi.nlm.nih.gov/10690674/
https://pubmed.ncbi.nlm.nih.gov/10690674/
https://pubmed.ncbi.nlm.nih.gov/22231573/
https://pubmed.ncbi.nlm.nih.gov/22231573/
https://pubmed.ncbi.nlm.nih.gov/22231573/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5359144/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5359144/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5359144/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5408043/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5408043/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5408043/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5408043/
https://pubmed.ncbi.nlm.nih.gov/12959188/
https://pubmed.ncbi.nlm.nih.gov/12959188/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6436208/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6436208/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6436208/
https://pubmed.ncbi.nlm.nih.gov/3372530/
https://pubmed.ncbi.nlm.nih.gov/3372530/
https://pubmed.ncbi.nlm.nih.gov/23485133/
https://pubmed.ncbi.nlm.nih.gov/23485133/
https://pubmed.ncbi.nlm.nih.gov/8793383/
https://pubmed.ncbi.nlm.nih.gov/8793383/
https://pubmed.ncbi.nlm.nih.gov/8793383/
https://pubmed.ncbi.nlm.nih.gov/8793383/
https://pubmed.ncbi.nlm.nih.gov/24649117/
https://pubmed.ncbi.nlm.nih.gov/24649117/
https://pubmed.ncbi.nlm.nih.gov/22247653/
https://pubmed.ncbi.nlm.nih.gov/22247653/
https://pubmed.ncbi.nlm.nih.gov/22247653/
https://pubmed.ncbi.nlm.nih.gov/22247653/
https://pubmed.ncbi.nlm.nih.gov/22247653/
https://pubmed.ncbi.nlm.nih.gov/21475922/
https://pubmed.ncbi.nlm.nih.gov/21475922/
https://pubmed.ncbi.nlm.nih.gov/21475922/
https://pubmed.ncbi.nlm.nih.gov/21475922/
https://pubmed.ncbi.nlm.nih.gov/30887615/
https://pubmed.ncbi.nlm.nih.gov/30887615/
https://pubmed.ncbi.nlm.nih.gov/20530443/
https://pubmed.ncbi.nlm.nih.gov/20530443/
https://pubmed.ncbi.nlm.nih.gov/20530443/
https://pubmed.ncbi.nlm.nih.gov/30563989/
https://pubmed.ncbi.nlm.nih.gov/30563989/
https://pubmed.ncbi.nlm.nih.gov/30563989/
https://pubmed.ncbi.nlm.nih.gov/32569823/
https://pubmed.ncbi.nlm.nih.gov/32569823/
https://pubmed.ncbi.nlm.nih.gov/32569823/
https://pubmed.ncbi.nlm.nih.gov/29107097/
https://pubmed.ncbi.nlm.nih.gov/29107097/
https://pubmed.ncbi.nlm.nih.gov/29107097/
https://pubmed.ncbi.nlm.nih.gov/19788483/
https://pubmed.ncbi.nlm.nih.gov/19788483/
https://pubmed.ncbi.nlm.nih.gov/19788483/
https://pubmed.ncbi.nlm.nih.gov/16445624/
https://pubmed.ncbi.nlm.nih.gov/16445624/

Citation: Lin M, Fang C, Jin C, Guan H, Zhou J, et al. (2022) Benefit of Serum Thymidine Kinase 1 Baseline Value for Protection of Women of
Childbearing Age-A Case Report of Ovarian Mature Teratoma and Literature Review. Ann Case Report 7: 773. DOI: 10.29011/2574-7754.100773

26.

27.

28.

29.

30.

31.

32.

33.

Lee KH, Song MJ, Jung IC, Lee YS, Park EK. (2016) Autoamputation
of an ovarian mature cystic teratoma: a case report and a review of the
literature. World J. Surge. Oncol. 14: 217.

Li C, Zhang Q, Zhang S, Dong R, Sun C, et al. (2019) Squamous cell
carcinoma transformation in mature cystic teratoma of teh ovary: a
systematic review. BMC Cancer. 19: 217.

Feng X and Lian Xu L. (2018) Rare case of squamous cell carcinoma
arising in a recurrent ovarian mature cystic teratoma of a young woman:
A case report and review of the literature. Medicine (Baltimore). 97:
e10802.

Yamanaka Y, Tatiana Y, Miyamoto H, Umemoto Y, Takeuchi Y, et al.
(2005) Preoperative diagnosis of malignant transformation in mature
cystic teratoma of the ovary. Ear. J Gynaecol. Oncol. 26: 391-392.

Toba N, Takahashi T, Ota K, Takanashi A, Lizawa Y, et al. (2020)
Malignant transformation arising from mature cystic teratoma of the
ovary presenting as ovarian torsion: a case report and literature
review. J Med Sci. 66: 44-52.

Hackethal A, Brueggmann D, Bohlmann MK, Franke FE, Tinneberg
HR, et al. (2008) Squamous-cell carcinoma in mature cystic teratoma
of the ovary: systematic or review and analysis of published data.
Lancet Oncol. 9: 1173-1180.

Buamah P. (2000) Benign conditions associated with raised serum
CA-125 concentration. J. Surg. Oncol. 75: 264-265.

Rajadevan N, McNally O, Neesham D, Richards A, Naaman Y. (2021)
Prognostic value of serum HE4 level in the management of endometrial
cancer: A pilot study. Aust. N Z J. Obstet. Gynaecol. 61: 284-289.

34.

35.

36.

37.

38.

39.

40.

Koc S, Tapisiz OL, Turan T, Ocalan R, Ozfuttu A, et al. (2015) Malignant
transformation of mature cystic teratoma of the ovary: a case series. J.
Exp. Ther Oncol. 11: 11-16.

Dellino M, Gargano G, Tinelli R, Carriero C, Minoia C, et al. (2021) A
strengthening the reporting of observational studies in epidemiology
(STROBE): Are HE4 and CA 125 suitable to detect a Paget disease of
the vulva? Medicine (Baltimore). 100: €24485.

McKendry K, Duff S, Huang Y, Redha M, Scanlon A, et al. (2021) The
value of human epididymis 4, D-dimer, and fibrinogen compared with
CA 125 alone in triaging women presenting with pelvic masses: a
retrospective cohort study. Acta. Obstet. Gynecol. Scand. 100: 1239-
1247.

Leandersson P, Akesson A, Hedenfalk |, Malander S, Borgfeldt
C. (2020) A multiplex biomarker assay improves the diagnostic
performance of HE4 and CA125 in ovarian tumor patients. PLoS One.
15: €0240418.

Lee J, Park J, Lee HJ, Kim MJ, Lee YH, et al. (2021) Original Articles
Preoperative Hematological Parameters for Predicting Ovarian Torsion
in Patients with Mature Cystic Teratoma. Int. J. Womens Health. 13:
317-326.

Saraiya M, Unger ER, Thompson TD, Lynch CF, Hernandez BY, et
al. (2015) US assessment of HPV Types in cancers: Implications for
current and 9-valent HPV vaccines. J. Natl Cancer Inst. 107: djv086.

Berman JJ, Moore GW (2010) Precancer: The Beginning and the End
of Cancer. Jones and Bartlett Publishers, Massachusett, USA, 61-79.

8

Ann Case Rep, an open access journal
ISSN: 2574-7754

Volume 7; Issue 01


https://pubmed.ncbi.nlm.nih.gov/27535361/
https://pubmed.ncbi.nlm.nih.gov/27535361/
https://pubmed.ncbi.nlm.nih.gov/27535361/
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-019-5393-y
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-019-5393-y
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-019-5393-y
https://pubmed.ncbi.nlm.nih.gov/29768376/
https://pubmed.ncbi.nlm.nih.gov/29768376/
https://pubmed.ncbi.nlm.nih.gov/29768376/
https://pubmed.ncbi.nlm.nih.gov/29768376/
https://pubmed.ncbi.nlm.nih.gov/16122185/
https://pubmed.ncbi.nlm.nih.gov/16122185/
https://pubmed.ncbi.nlm.nih.gov/16122185/
https://pubmed.ncbi.nlm.nih.gov/32161199/
https://pubmed.ncbi.nlm.nih.gov/32161199/
https://pubmed.ncbi.nlm.nih.gov/32161199/
https://pubmed.ncbi.nlm.nih.gov/32161199/
https://pubmed.ncbi.nlm.nih.gov/19038764/
https://pubmed.ncbi.nlm.nih.gov/19038764/
https://pubmed.ncbi.nlm.nih.gov/19038764/
https://pubmed.ncbi.nlm.nih.gov/19038764/
https://pubmed.ncbi.nlm.nih.gov/11135268/
https://pubmed.ncbi.nlm.nih.gov/11135268/
https://pubmed.ncbi.nlm.nih.gov/33528032/
https://pubmed.ncbi.nlm.nih.gov/33528032/
https://pubmed.ncbi.nlm.nih.gov/33528032/
https://pubmed.ncbi.nlm.nih.gov/26259384/
https://pubmed.ncbi.nlm.nih.gov/26259384/
https://pubmed.ncbi.nlm.nih.gov/26259384/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7870238/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7870238/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7870238/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7870238/
https://pubmed.ncbi.nlm.nih.gov/33590896/
https://pubmed.ncbi.nlm.nih.gov/33590896/
https://pubmed.ncbi.nlm.nih.gov/33590896/
https://pubmed.ncbi.nlm.nih.gov/33590896/
https://pubmed.ncbi.nlm.nih.gov/33590896/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0240418
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0240418
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0240418
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0240418
https://pubmed.ncbi.nlm.nih.gov/33732029/
https://pubmed.ncbi.nlm.nih.gov/33732029/
https://pubmed.ncbi.nlm.nih.gov/33732029/
https://pubmed.ncbi.nlm.nih.gov/33732029/
https://pubmed.ncbi.nlm.nih.gov/25925419/
https://pubmed.ncbi.nlm.nih.gov/25925419/
https://pubmed.ncbi.nlm.nih.gov/25925419/

