
Introduction

The ovary has the largest number of tumor types in the

human body. Recently, several of studies have confirmed

the fallopian tubes as a site of origin for ovarian cancer [1-

3]. Serous tubal intraepithelial carcinoma (STIC) arising

due to oxidative stress was defined as a potential precur-

sor of type II ovarian carcinoma. Competitively, ovarian

cortical inclusion cysts (CIC) were described as an ovar-

ian precursor for type II ovarian carcinoma. As the pre-

cursor of type I, ovarian carcinomas papillary tubal

hyperplasia (PTH) and endometriosis were confirmed [4].

While PTH appears to have a tubal origin with clusters of

bland epithelium and small papillae [5], endometriosis de-

rives from the uterus. Endometriosis has the unique status

of being a benign metastatic disease. Although ectopic en-

dometrium has been known since 1927 to be the precur-

sor of ovarian cancer, the background of malignant

transformation still remains unexplained. More recently,

the criteria for endometriosis associated ovarian carci-

noma, including mainly endometrioid carcinoma (EC)

and clear cell ovarian carcinoma (CCOC) were estab-

lished. Studies comparing patients with typical epithelial

ovarian cancer with endometriosis associated ovarian can-

cer demonstrated that the patients with the latter disease

strongly differ in both biological and histological charac-

teristics [6]. The presence of endometrial tissue in the fal-

lopian tube can be explained either by retrograde

menstruation or metaplasia of the tubal epithelium. The

coexistence of uterine pathology such as adenomyosis ac-

companying tubal or ovarian cancer is not yet sufficiently

described. This paper reports a rare case of incidental en-

dometrioid carcinoma located in the fallopian tube of a

patient with adenomyosis. 

Case Report

A 47-year-old gravida 2, para 2, unemployed, smoker (five cig-

arettes daily) and with irregular menstrual cycles (21-28/5) was

admitted to the hospital on December 11, 2013 with permanent

vaginal bleeding and secondary anaemia. The family history was

free of cancer. The patient had undergone strumectomy in 2006

and had substitution therapy thereafter. 

From gynecological anamnesis: Cone biopsy had been per-

formed in 1996 because of high-grade dysplasia. In 2013 curet-

tage had been performed twice (February and October) due to

vaginal bleeding with a pathological finding of dysfunctional hy-

perplastic endometrium. After the above procedures the patient

denied any complaints. Recurrent period of vaginal bleeding oc-

curred at the beginning of December 2013 and curettage was

again performed with similar pathological result as mentioned

above. Gynecological ultrasonography showed normal pelvic

finding with only a two-cm myoma of posterior uterine wall and

suspicion of adenomyosis. Abdominal ultrasonography excluded

any other abdominal pathology. Chest X-ray appeared normal.

Secondary anemia with a haemoglobin of 83 g/l indicated two

transfusions before operation and the patient underwent operation

on December 12, 2013 with preoperative haemoglobin of 97 g/l.

All other preoperative parameters including hemograme, bio-

chemistry, and coagulation parameters were within their reference

ranges.

Surgical intervention was performed through the Pfannenstiel

laparotomy. The slightly enlarged uterus with a posterior wall

myoma was removed. Thereafter, due to three small ovarian cysts

(5-10 mm) left adnexectomy was performed. The operation con-

cluded after a right salpingectomy. The postoperative period for

the patient was without any complications with a haemoglobin 90

g/l. The patient was discharged from the hospital on postoperative

day number five. After the result of pathology, the patient was re-

ferred to the oncological institute for the next treatment.

Pathological findings
The right fallopian tube had some physiological findings.

Leiomyoma (3x3 cm) was found in the uterus as well as a six-cm

area of adenomyosis. The remaining results of the uterus were

without any pathological findings. The left ovary showed three
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small simple cysts and normal ovarian tissue. In the left fallopian

tube, endometrioid adenocarcinoma was confirmed. Incidental le-

sion of endometroid adenocarcinoma with three-mm diameter, grade

2 was seen in the infundibulum of the uterine tube. Tumor cells with

polypoid appearance were facing the tubal lumen without invasion

in the muscular layer, as well as angioinvasion. There were no cells

of atypical endometriosis confirmed in the fallopian tube.

Discussion

Nowadays, in regards to ovarian carcinogenesis, the fal-

lopian tubes represent a unique, frequently discussed struc-

ture. The conventional view of ovarian cancer development

attributes a role to CIC in ovarian surface epithelium

(OSE). CIC are thought to arise after invagination of the

OSE and the theory is based on a number of events associ-

ated with ovulation. Rupture of the OSE during ovulation

leads to recurrent trauma and repair that is associated with

DNA damage which may finally result in neoplastic trans-

formation. This theory is supported by the fact that the de-

crease in ovulation (parity, oral contraceptive use) is

connected with a significant risk reduction of ovarian car-

cinogenesis [4]. On the other hand ovulation is also asso-

ciated by the theory of ovarian cancer development from

STIC. In 2003, Piek et al. hypothesized that certain types of

ovarian cancer might originate from the tubal epithelium

[7]. Oxidative stress supports DNA damage as a conse-

quence of ovulation as well as DNA damage to tubal ep-

ithelium leading to the formation of STIC. These cells are

then detached and implanted on ovarian and peritoneal sur-

faces. The ovarian microenvironment is more favourable

to tumor development compared to tubal tissue. Thus, the

tumor enlarges in the ovary and appears to be a primary

ovarian cancer rather than a tubal cancer [4]. STIC cells

were diagnosed in 4-17% of females with BRCA mutations

at the time of their risk-reducing surgery. In addition, the

rate of STIC in patients with serous tumors was 59%, with

no STIC identified in mucinous, endometrioid, or carci-

nosarcoma histology [8, 9]. Based on reported data, the

junction between tubal epithelium and OSE is considered to

be a potential site of carcinogenesis, since the gastroe-

sophageal or anorectal junctions are well recognized. Both

theories clarify the formation of type II ovarian carcino-

mas. Tubo-ovarial junction seemed to play a crucial role in

the presented case. Incidental carcinoma that was found in

the fallopian tube had a high probability of appearing clin-

ically as an ovarian tumor after implantation of tumor cells

on the ovarian surface.

Unlike high-grade serous carcinoma, type I ovarian car-

cinomas develop through multiple intermediate stages and

based on recent studies, PTH was described as the precur-

sor . PTH is defined as hyperplastic tubal epithelium form-

ing small intraluminal buds (micropapillae) that can be

implanted either on ovarian or peritoneal surfaces leading

to atypical proliferative serous tumors, endosalpingiosis,

and non-invasive implants. Implantation of PTH is most

likely facilitated during ovulation. In low-grade ovarian

serous tumors up to 91% of PTH was confirmed [5]. 

Endometriosis as a precursor, mainly of EC and CCOC

was also confirmed. Generally, 10% of all ovarian cancer

patients have coexisting endometriosis. This number in-

creases to 40% in EC patients and 50%-90% in CCOC pa-

tients [4, 6]. At the opposite end of the spectrum, the

incidence of EC and CCOC in 6,398 patients with en-

dometriosis was reported to be 0.7% [2]. Retrograde men-

struation, which is one of the main theories, is assumed to

be the reason for cancer development in the presently stud-

ied patient. Endometrial cells from retrograde menstruation

that have attached to the tubal epithelium were the source

of the tumor cells. Endometriosis induces a local imbalance

in cytokine milieu as well as changes in the hormonal mi-

lieu and increases the production of growth factors, similar

changes to those observed in ovarian malignancy. Mi-

croenvironment plays another important role for tumorige-

nesis. Old blood through abundant amount of iron induces

persistent oxidative stress resulting in DNA damages [2].

The study of Yamaguchi et al. confirmed a higher concen-

tration of free ions in the endometriotic cysts compared to

non-endometriotic cysts. The concentration of free ions in

CCOC tissue was lower than in the endometriotic cyst but

higher than in the non-endometriotic cyst [10]. Most of the

studies described sequential development through multiple

intermediate stages. Regarding those results, atypical en-

dometriosis represents a subsequent step, with 23% inci-

dence in EC and 36% in CCOC. Generally, in 8% of

patients with endometriosis, an atypical variant was de-

tected. Endometriosis-associated ovarian borderline tumors

are well defined tumors representing a last step before en-

dometriosis-associated ovarian tumors. Low incidence of

endometriosis in listed stages is thought to be due to im-

precise detection of endometriosis [11]. No intermediate

stages were seen in studied histology. Tumor cells were

without atypical endometriosis or any borderline tumor

cells. Thus direct progression of benign cells was con-

firmed. 

Coexistence of other gynecological diseases suggests that

there is a similar genetic background. Up to 50% of women

with ovarian EC will also have simultaneous endometrial

adenocarcinoma and 2% - 8% of patients with endometrial

adenocarcinoma will have a synchronous ovarian carci-

noma. Adenomyosis can be found in coexistence with EC.

Kucera et al. studied 219 patients and reported malignant

changes in concurrent adenomyosis in 6.8% of the patients

with early-stage endometrial cancer. Two pathways of car-

cinogenesis are possible. Either, de novo malignant trans-

formation of adenomyotic foci with intact eutopic

endometrium, or simultaneous changes of eutopic en-

dometrium and adenomyosis [11-13]. Culton et al. reported

25% of patients with endometrioid endometrial adenocar-

cinoma with synchronous endometrioid tumor in the ovary

and synchronous endometrial and fallopian tube en-
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dometrioid type cancers [14]. In the present case, there was

a coexistence of adenomyosis and thus, supporting the the-

ory of endometriosis as a primary precursor. It is well

known that only an interstitial portion of the fallopian tube

may have endometrioid epithelium. Thus, endometroid ep-

ithelium located in the fimbrial part originates either from

eutopic endometrium or represents the result of metaplasia

of tubal epithelium to endometrioid type epithelium. Meta-

plasia can also be a source of tumorigenesis in the presented

case, although the coexistence of adenomyosis predeter-

mines endometriosis as a primary reason of cancerogenesis.

Regardless of origin, the lesions are mostly localized on the

fimbrial end of the fallopian tubes. Based on reported data,

bilateral salpingectomy should be an integral part of non-

oncological hysterectomy. 

Acknowledgment

The study was supported by the grant VVGS-2013-111

and K-14-001-00.

References

[1] Kulac I., Usubutun A.: “Microscopic lesions of fallopian tubes in en-

dometrioid carcinoma of the endometrium: How effective are the

macroscopic tubal sampling techniques?” J. Gynecol. Oncol., 2013,

24, 114.

[2] Koshiyama M., Matsumura N., Konishi I.: “Recent concepts of ovar-

ian carcinogenesis: type I and type II”. Biomed. Res. Int., 2014, 2014,

934261.

[3] Maeda D., Shih leM.: “Pathogenesis and the role of ARID1A muta-

tion in endometriosis-related ovarian neoplasms”. Adv. Anat. Pathol.,
2013, 20, 45.

[4] Kuhn E., Kurman R.J., Shih I.M.: “Ovarian cancer is an important

disease: fact or fiction?” Curr. Obstet. Gynecol. Rep., 2012, 1, 1. 

[5] Kurman R.J., Vang R., Junge J., Hannibal C.G., Kjaer S.K., Shih

IeM.: “Papillary tubal hyperplasia: the putative precursor of ovarian

atypical proliferative (borderline) serous tumors, noninvasive im-

plants, and endosalpingiosis”. Am. J. Surg. Pathol., 2011, 35, 1605.

[6] Králíčková M., Vetvicka V.: “Endometriosis and ovarian cancer”.

World J. Clin. Oncol., 2014, 5, 800. 

[7] Piek J.M.J., Verheijen H.M., Kenemans P., Massuger L.F., Bulten

H., vanDiest P.J.: “BRCA1/2-related ovarian cancers are of tubal ori-

gin: a hypothesis”. Gynecol. Oncol., 2003, 90, 491.

[8] Folkins A.K., Jarboe E.A., Saleemuddin A., Lee Y., Callahan M.J.,

Drapkin R., et al.: “A candidate precursor to pelvic serous cancer

(p53 signature) and its prevalence in ovaries and fallopian tubes from

women with BRCA mutations”. Gynecol. Oncol., 2008, 109, 168.

[9] Przybycin C.G., Kurman R.J., Ronnett B.M., Shih IeM., Vang R.:

“Are all pelvic (nonuterine) serous carcinomas of tubal origin?” Am.
J. Surg. Pathol., 2010, 34, 1407.

[10] Yamaguchi K., Mandai M., Toyokuni S., Hamanishi J., Higuchi T.,

Takakura K., Fujii S.: “Contents of endometriotic cysts, especially

the high concentration of free iron, are a possible cause of carcino-

genesis in the cysts through the iron-induced persistent oxidative

stress”. Clin. Cancer Res., 2008, 14, 32.

[11] Wei J.J., William J., Bulun S.: “Endometriosis and ovarian cancer: a

review of clinical, pathologic, and molecular aspects”. Int. J. Gy-
necol. Pathol., 2011, 30, 553.

[12] Taga S., Sawada M., Nagai A., Yamamoto D., Hayase R.: “A case of

endometrioid adenocarcinoma arising from adenomyosis”. Case
Rep. Obstet. Gynecol., 2014, 2014, 569295.

[13] Kucera E., Hejda V., Dankovcik R., Valha P., Dudas M., Feyereisl J.:

“Malignant changes in adenomyosis in patients with endometrioid

adenocarcinoma”. Eur. J. Gynaecol. Oncol., 2011, 32, 182.

[14] Culton L.K., Deavers M.T., Silva E.G., Liu J., Malpica A.: “En-

dometrioid carcinoma simultaneously involving the uterus and the

fallopian tube: a clinicopathologic study of 13 cases”. Am. J. Surg.
Pathol., 2006, 30, 844.

Address reprint requests to:

J. VARGA, M.D., PhD

Department of Gynaecology and Obstetrics

Faculty of Medicine, P.J. Šafárik University and 

L. Pasteur University Hospital 

Ratislavova 43

040 01 Košice (Slovakia)

e-mail: janko.varga@gmail.com




