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ABSTRACT

Cancers during pregnancy are a relatively rare phenomenon, but the risk of developing them increases with
a woman's age. As more women choose to become pregnant at an older age, the incidence of cases may
rise in the future. This article discusses the diagnosis and treatment of the most common cancers in
pregnant women: breast cancer, cervical cancer, ovarian cancer, thyroid cancer, colorectal cancer, lung
cancer, lymphomas, and melanoma. The aim of this work is to present optimal methods for the treatment
and diagnosis of cancers during pregnancy, as the approach for pregnant patients is limited in options.

Methods: We analyzed scientific papers on the safety of diagnostics and treatment of breast cancer,
cervical cancer, ovarian cancer, thyroid cancer, colorectal cancer, lung cancer, lymphomas, and melanoma.
We used PubMed, Google Scholar, and specialized literature to search for information.

Conclusions: Due to the limited options for treatment and diagnosis in pregnant women, each case of
illness should be considered individually, with an assessment of potential risks and benefits for both the
mother and the child. Increased oncological vigilance should be maintained in pregnant women since some
pregnancy symptoms often overlap with the initial symptoms of cancer.
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INTRODUCTION

The coexistence of a cancer process with pregnancy is rare, but the increasingly later age at which
pregnancy occurs is one of the reasons for the gradual increase in the incidence of cancer in pregnant
women. The state of immunological tolerance that occurs physiologically during pregnancy may facilitate the
spread of cancer due to the production of the so-called fetal immunosuppressive factor. In vitro studies have
shown that estrogens, glucocorticosteroids, hCG and AFP have an inhibitory effect on the natural response
of lymphocytes. This weakens the body's immune response to the onset of cancer. Additionally, symptoms
of cancer may be interpreted by patients as a sign of the body's adaptation to a new condition, such as
pregnancy. During the physiological course of pregnancy, the concentration of some tumor markers
increases, including CA-125, AFP, beta-hCG, which also makes it difficult to recognize pathological changes.
[11,8,28]

Cancers occurring during pregnancy can be divided into benign and malignant. Cancer treatment in
pregnant women, depending on the clinical case, is divided into surgery, chemotherapy and radiotherapy. In
our work, we want to focus on the diagnosis and treatment of malignant tumors.

1


http://dx.doi.org/10.35630/2023/13/6.607
http://dx.doi.org/10.35630/2023/13/6.607
https://orcid.org/0009-0000-1746-3560
https://orcid.org/0009-0000-1746-3560
mailto:majaborowska1999@gmail.com
mailto:majaborowska1999@gmail.com
https://orcid.org/0009-0002-8977-2834
https://orcid.org/0009-0002-8977-2834
https://orcid.org/0009-0008-0380-5951
https://orcid.org/0009-0008-0380-5951
https://orcid.org/0009-0000-8726-548X
https://orcid.org/0009-0000-8726-548X
https://orcid.org/0009-0005-9560-3078
https://orcid.org/0009-0005-9560-3078
file:///C:/Users/marcmarc/Desktop/tempprojekt/archiv-euromedica-06-2023/pdf/7-CANCER-DURING-PREGNANCY-AND-POSSIBLE-TREATMENT-OPTIONS-LITERATURE-REVIEW.html.pdf
file:///C:/Users/marcmarc/Desktop/tempprojekt/archiv-euromedica-06-2023/pdf/7-CANCER-DURING-PREGNANCY-AND-POSSIBLE-TREATMENT-OPTIONS-LITERATURE-REVIEW.html.pdf
file:///C:/Users/marcmarc/Desktop/tempprojekt/archiv-euromedica-06-2023/pdf/7-CANCER-DURING-PREGNANCY-AND-POSSIBLE-TREATMENT-OPTIONS-LITERATURE-REVIEW.html.pdf
mailto:majaborowska1999@gmail.com
mailto:majaborowska1999@gmail.com

archiv euromedica 2023 | vol. 13 | num. 6 |

Table No. 1 Examples of benign and malignant tumors occurring in pregnant women.

BENIGN TUMORS MALIGNANT TUMORS
Fibromyoma Breast Cancer
Mature Ovarian Teratoma Cervical Cancer
Ovarian Cystadenoma Ovarian Cancer
Corpus Luteum Cyst Lymphoma
Endometrial Cyst Melanoma
Thyroid Cancer
Colon Cancer
Lung Cancer

METHODS

We thoroughly analyzed articles available on PubMed, Google Scholar, and specialized literature.The aim of
our work was to present the phenomenon of cancer occurring during pregnancy, as well as the possibilities
of their diagnosis and treatment. This work will bring the topic closer to doctors and make them aware of
the scale of the problem as well as the elements they must pay attention to in their clinical practice.

RESULTS AND DISCUSSION

DIAGNOSTIC PROCEDURES IN PREGNANCY AND THEIR SAFETY

The examinations involving ionizing radiation are possible to conduct on pregnant women, provided that the
single dose does not exceed 100mGy to the fetus.Below this dose, there are no negative effects such as
miscarriage or fetal developmental disorders. Therefore, X-ray, CT, and isotope examinations are
contraindicated during pregnancy.[45] The use of abdominal shielding during pregnancy is not
recommended, as most of the dose reaching the uterus and fetus comes from internal scatter [2]. In
justified situations, a chest X-ray and mammography can be performed. CT of the head, cervical spine,
limbs, and chest provides 8-30 mGy, so theoretically it can be performed in pregnant women. However,
these examinations are not routinely recommended due to the lack of known data on scattered radiation
dose.[42]

18F-FDG PET-CT has a significant impact on the treatment of cancers related to pregnancy and does not
seem to cause adverse effects on the fetus, suggesting that the examination is feasible during pregnancy as
the benefits to the mother outweigh the risk to the fetus.[19] Another radioisotope, iodine-131 (131I),
penetrates the placenta and remains in the fetus for several days (i.e., the half-life is 8 days), potentially
damaging the fetal thyroid, especially after 10-12 weeks of pregnancy [50].

Currently, there are no contraindications for ultrasound examinations. So far, there is no evidence of harm
to the fetus from an MRI examination performed at a field intensity of 1.5 T or 3 T.[30] Magnetic resonance
imaging is safe for pregnant women, especially in the 2nd and 3rd trimesters. It is performed in justified
cases without the use of contrast-gadolinium. Studies in animals have shown that gadolinium passes
through the placenta, and therefore its level may increase in the fetus, potentially leading to its damage.
[16]

SAFETY OF TREATMENT

SURGICAL TREATMENT

Most solid tumors require surgical treatment. Both the procedure and anesthesia adversely affect the fetus.
The use of anesthetics in the first trimester of pregnancy increases the risk of miscarriage. Therefore, it is
recommended to perform surgery in the 2nd trimester, when the size of the fetus allows for abdominal
interventions. [38,15] During the operation, it is recommended to reduce pressure on the inferior vena cava
by placing the patient on the left side from the 20th week of pregnancy. Tocolytics should not be
administered during surgery unless uterine contractions are observed.
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Laparoscopic procedures result in fewer adverse events for the fetus and mother compared to laparotomy
and should be chosen for oncologically safe procedures, performed by an experienced surgeon, with limited
operation time (90-120 min) and low intra-abdominal pressure (10-13 mmHg). Pelvic lymphadenectomy
can be performed up to 22 weeks of pregnancy, both by laparotomy and laparoscopy. In later stages of
pregnancy, the size of the uterus prevents a complete pelvic lymph node dissection and should be avoided.
[3,43]

In the case of surgery performed after the 24th week of pregnancy, the patient should be informed about
the possibility of performing a cesarean section in case of a threat to the child's life [3].

CHEMOTHERAPY

Chemotherapy administered during the embryonic phase of conception is dangerous and can lead to a
miscarriage. In the case of cancer diagnosis in the 2nd or 3rd trimester of pregnancy or when there is a
possibility to delay the start of chemotherapy beyond the 14th week, the risk of serious problems for the
fetus is low, and there is no need to terminate the pregnancy. [27] During the first trimester, intense fetal
organogenesis occurs, and chemotherapy can induce a teratogenic effect, especially in organs such as the
heart, limbs, palate, kidney tubule, eyes, and ears. [66] Thus, administering cytotoxic drugs in the first
trimester is associated with the risk of malformations, embryo death, and spontaneous miscarriage. The risk
of malformations is 7-17% with single-agent treatment, and it increases to 25% with combination therapy.
[24]. Furthermore, the use of chemotherapy in the second or third trimester of pregnancy has little effect
on the long-term outcomes of the child, as shown in several studies, favoring its use in controlling cancer in
pregnant women. [12,13].

Many drugs used in the treatment of malignant tumors have a low molecular weight and are lipid-soluble,
which promotes passive diffusion through the placenta. [26] The absorption of drugs during pregnancy is
also influenced by changes in gastric secretion and motility, an increase in progesterone concentration, and
hemodynamic changes occurring during pregnancy. The drug concentrations in the fetus are always lower
compared to those in the mother's body, but they vary between drugs. Marginal penetration to the fetus
occurs with paclitaxel - 0%-1%, whereas with carboplatin, it is relatively high - 60%.

The most teratogenic drugs include antimetabolites and alkylating agents, the use of which in the 1st
trimester of pregnancy is associated with fetal damage in 20% of cases and congenital malformations in
14% of cases. The most harmful antimetabolites are aminopterin and methotrexate, as well as cytarabine
arabinoside. Among the alkylating agents, the highest risk pertains to chlorambucil, chlormethine, and
cyclophosphamide. [65,3]

Methotrexate administered in the first trimester of pregnancy can lead to fetal demise or a congenital
malformation syndrome [14]

The safest for pregnant women appear to be doxorubicin and epirubicin. It was found in 20 breast cancer
patients treated during pregnancy that weekly administration of epirubicin is effective and safe. Epirubicin
may be safer than doxorubicin because it shows slower transfer through the placenta. [45]

RADIOTHERAPY

Guidelines for irradiating pregnant women are not established, so the decision and course of action for each
patient must be individualized. Radiotherapy is undertaken in special cases. It is not recommended to
irradiate from 8-11 weeks of pregnancy due to the embryonic and organogenesis process, and in the 3rd
trimester of pregnancy due to the position of the fetus and the high position of the uterus. In the case of
Hodgkin's lymphoma in the supradiaphragmatic location, radiotherapy is rarely performed in the 1st or 3rd
trimester of pregnancy when there is disease progression during pregnancy or there is no possibility of
observing disease progression.[36,51]

The radiation doses used in cancer treatment are much higher than the doses used in diagnostics - they
range from 4000-7000 cGy (40-70 Gy). The amount of damaging dose that the embryo or fetus will receive
depends on the therapeutic device used, the target dose, the size of the radiation field, the distance from
the field edges to the fetus, the technique used, and the type of radiation. The dose can be reduced by
reducing the fields and increasing the distance between the field edges and the fetus. Increasing this
distance to over 30 cm reduces exposure by 4-20 cGy compared to non-pregnant patients. [60,5]

The safe and permissible dose for the fetus is 10-15 cGy. Therefore, irradiation of the abdominal area in
pregnant women is absolutely prohibited. However, treatment of cancers of the head and neck, breast,
lungs, brain, and bones (except the pelvis) is permissible, especially when monitoring the doses received by
the fetus and when using lead shielding.

The risk of developmental defects decreases with increasing gestational age. Deferring cancer treatment
until delivery is justified in very few cases[47,60]
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In children exposed to a dose of 10 mGy in fetal life, there is one death from cancer in 1700 individuals
aged 0 to 15 years [29]

Adverse effects of radiation in the first trimester of pregnancy include: miscarriages and disorders of
organogenesis. After the completion of organogenesis, the most sensitive to damage are the reproductive
system, bone marrow, and the central nervous system. Fetal exposure to radiation in the second and third
trimesters of pregnancy may result in delayed intellectual development, epilepsy, and secondary tumors in
children (mainly leukemias and solid tumors) [57,58]

CANCERS OCCURRING DURING PREGNANCY

BREAST CANCER

Breast cancer (BC) is the most commonly diagnosed cancer during pregnancy. In pregnant women, it is
defined as cancer diagnosed during pregnancy or within 1 year after delivery. Nearly 1 in 3,000 pregnancies
are complicated by BC, and approximately 10% of BC patients under the age of 40 develop the disease
during pregnancy.[6] Because breasts change with pregnancy, these changes pose certain challenges for
diagnosis, monitoring, and treatment breast cancer.[54] The diagnosis is made much later in pregnant
women than in non-pregnant women. This is important from the point of view of prognosis, because
delaying diagnosis by each month increases the risk of metastases to regional lymph nodes by 0.9-1.8%.
[11]

The mammary gland is a dynamic organ that undergoes significant changes during the menstrual cycle,
development, pregnancy, lactation and involution. Normal mammary gland development and homeostasis is
a stem cell-driven process, and key signaling pathways have been identified that control these processes.
Evidence shows that the same genes that control the physiological development and function of organs are
often dysfunctional in cancer.[25]

The diagnostic procedure in pregnant women is very similar to that in non-pregnant women. The essential
stages and diagnostic requirements in a pregnant woman are based on a clinical examination, imaging tests
and histological assessment. The basis is palpation, and each change in the breast must be verified by
ultrasound examination. [11] The most common symptom of breast cancer in pregnant women is the
appearance of a painless lump detected by the patient or gynecologist during a periodic check-up. Digital
mammography is also an imaging test necessary for diagnosis. The radiation that reaches the fetus is 0.004
Gy (0.4 mrad), it should be noted that only a dose above 0.05 Gy (5 rad) is toxic to the fetus. [11]

Chest X-ray examination using fetal shields is allowed and safe for pregnant women and should be
performed if necessary. MRI examination, either of the breasts or other areas of the body, is not routinely
recommended. There is no mandatory contraindication to this test, even in the first trimester of pregnancy,
although it should be performed only when the MRI result will have a decisive impact on the therapeutic
procedure. CT, PET, bone scintigraphy and computed tomography are contraindicated due to adverse effects
observed in the fetus. To assess bone involvement by the tumor, non-contrast MRI is recommended. [11,32]

The final step in the diagnosis of breast cancer during pregnancy is histopathological examination. It is
recommended to perform a core needle biopsy of suspicious lesions under ultrasound guidance. The test
result provides information on the histological type of the tumor, assessment of the expression of estrogen
and progesterone receptors and the expression of human epidermal growth factor receptor 2 (HER2) and
Ki67. [31,32,54,11] Breast cancer diagnosed during pregnancy is usually a ductal carcinoma, poorly
differentiated (G3) with overexpression of the HER2 receptor. Coexistence of tumor lymphatic vessel
invasion is often observed.[11]

Treatment

The choice of breast cancer treatment method in pregnant women depends on the gestational age and the
stage of advancement of the cancer. Surgical treatment is safe at any stage of pregnancy. [31]

If a patient has pain resulting from metastatic disease, it may be necessary to seek help from a palliative
care specialist or an anesthesiologist experienced in running a pain clinic. The recommended drug for
pregnant women according to the analgesic ladder is paracetamol. If it is necessary to use stronger drugs,
morphine preparations can be used.[4]

1st Trimester of Pregnancy

After diagnosis of invasive breast cancer in the first trimester of pregnancy, surgical treatment is
recommended. Mastectomy with lymphadenectomy should be performed if lymph node metastases are
found, or mastectomy with SLNB if the lymph nodes are clinically unchanged.[1] It is completely safe to
administer a colloid with the Tc-99m isotope to perform lymphoscintigraphy before SLNB.[32] During SLNB,
the administration of a dye, e.g. methylene blue, is contraindicated due to the risk of causing anaphylactic
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shock. [31]

Chemotherapy, radiotherapy, hormone therapy and targeted therapy in the first trimester of pregnancy are
contraindicated. [11]

2nd and 3rd Trimester of Pregnancy

In the second and third trimester of pregnancy, all surgical procedures that are performed on non-pregnant
women can be performed. Conserving treatment may be used when the expected start of radiotherapy is
after the due date.

Indications for chemotherapy are based on the analysis of predictive factors and the stage of cancer
advancement. The risk of teratogenicity of drugs used in the treatment of breast cancer depends on the
type of active substance, dose and frequency of administration and is approximately 1.3%. The CMF
regimen (cyclophosphamide, methotrexate, fluorouracil) is absolutely contraindicated.[11] The mechanism
of methotrexate teratogenicity is best known. The use of this drug may cause fetal death or the
development of a set of congenital defects, such as mandibular hypoplasia, delayed ossification of the skull
base, limb deformities and defects of the nervous system.[59] The degree of transplacental penetration of
cytostatics indicates the possibility of safe use of anthracillins and taxoids.

Platinum derivatives may be used in the treatment of patients diagnosed with triple-negative breast cancer
(TNBC). Carboplatin should be the cytostatic of choice if a decision is made to use this group of drugs in a
pregnant woman.[35] Chemotherapy in pregnant women may cause transient myelosuppression in
newborns, which disappears naturally 2-3 weeks after delivery. For this reason, chemotherapy should not be
used in women over 34 weeks of pregnancy or a decision should be made to give birth within 3 weeks of the
last administration of chemotherapy drugs.[35]

Monotherapy is not recommended for the treatment of breast cancer in pregnant women. The use of
radiotherapy, hormone therapy and anti-HER2 therapy is contraindicated. [11]

The treatment for breast cancer after giving birth is the same as for non-pregnant women. Due to the use
of therapy, lactation should be stopped.[11]

One of the most important aspects of breast cancer treatment in pregnant women is ensuring fetal safety.
Therefore, doctors try to choose the safest treatment methods for mother and baby, minimizing the risk of
harmful effects on pregnancy. It is important for pregnant women to regularly examine their breasts and
report any disturbing symptoms to their doctor. Early detection of breast cancer increases the chances of
effective treatment and improved prognosis for the patient and her child.

CERVICAL CANCER

Cervical cancer (CC) is one of the main malignant tumors occurring in women during pregnancy. The
percentage incidence of cervical cancer among all gynecological cancers is as high as 71.6%, followed by
ovarian cancer, which accounts for 7%. The occurrence of CC during pregnancy is not very common, and
the symptoms can be easily confused with completely separate gynecological diseases. [44] Diagnosis of
this cancer occurs with an incidence of 0.8-1.5/10,000 pregnancies. Cervical cancer is preceded by cervical
intraepithelial neoplasia (CIN). In pregnant women, CIN occurs with a frequency of 3.4 - 10%. CIN in
pregnancy most often occurs in the form of LSIL, i.e. low-grade intrasquamous lesions, which include CIN1
and lesions caused by HPV infection. High-grade HSIL changes include CIN2 and CIN3. These occur quite
rarely in pregnant women, approximately 0.1-1.8%.[7] Due to the natural course of CIN, the only indication
for treatment is suspected cervical cancer.[1]

CIN diagnosis is based on a cytological test, which is safe for the mother and fetus. They should be
performed during the first gynecological visit of a pregnant woman, regardless of the date of the last
cytological examination. [55]Abnormal test results are an indication for colposcopy. When abnormalities are
detected, a sample should be taken for histopathological examination. [1]

Collecting tissue material from the cervix in pregnant women is safe regardless of the gestational age, but
curettage of the cervical canal is absolutely contraindicated due to the risk of pregnancy loss.[23]

Cervical intraepithelial neoplasia during pregnancy is most often asymptomatic or it is accompanied by non-
specific symptoms such as vaginal discharge, itching or contact spotting, which leads to a high risk of
developing cervical cancer. [11]

Invasive cervical cancer is one of the most common oncological causes of death among women in the world.
Symptoms such as vaginal bleeding or vaginal discharge are often interpreted by the patient as specific
pregnancy-related disorders. The diagnosis is based on speculum examination and cytological examination
of smears from the disc and cervical canal. [11] The scope of treatment depends on the pregnant woman's
plans for carrying the pregnancy to term, the advancement of the disease process, the desire to maintain
fertility and the gestational age.
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Uterine-sparing treatment involves termination of pregnancy and radical trachelectomy.

If the patient wants to maintain the current pregnancy, the treatment depends on the advancement of the
cancer process and the age of pregnancy. Treatment of cervical cancer should begin in the second trimester
of pregnancy. At this gestational age, the choice of therapy is made according to the FIGO classification.

In stage IA1, the treatment of choice is cervical conization. It is a diagnostic and therapeutic procedure to
remove abnormal tissue.[1,11]

When the stage of the cancer is between IA2-IB1, we perform pelvic lymphadenectomy. Depending on the
result, we use conization when the lymph nodes are not involved or neoadjuvant chemotherapy when the
lymph nodes are involved.

Once the fetus reaches respiratory maturity in the third trimester, the pregnancy should be terminated by
cesarean section.[11]

If cervical cancer is diagnosed in a pregnant woman, treatment is complex and must be carefully considered
to ensure the safety of mother and baby. Treatment of cervical cancer during pregnancy requires
cooperation between specialists in gynecological oncology and obstetrics. As with breast cancer, regular
screening and awareness of the symptoms of cervical cancer are key to early detection and treatment of the
disease. Pregnant women should report any disturbing symptoms to their doctor and follow
recommendations regarding preventive examinations.

OVARIAN CANCER

Ovarian cancer is one of the most frequently diagnosed cancers in pregnant women. The incidence of
concomitant adnexal tumors during pregnancy is estimated at 0.15-5.7%, while ovarian cancer causes
complications in 1 in 15,000 to 1 in 32,000 pregnancies and is the second most frequently diagnosed
gynecological cancer during pregnancy. [56,20]

The therapeutic process is complicated due to its location near the developing fetus and the risk of
chemotherapy-related toxicity. The largest percentage are epithelial tumors (49-75%), while sex cord
tumors occur in 9-16% and germ cell tumors in 6-40%. [56,39]

Due to frequent diagnostic tests (both ultrasound and full gynecological examination) of pregnant women,
ovarian cancer diagnosed for the first time during this period is often at a less advanced stage than in non-
pregnant women. Symptoms of acute abdomen caused by rupture or twisting of the ovary affected by
cancer are the first symptoms of the disease among 1/4 of patients. The diagnostic and therapeutic process
should begin with an ultrasound examination, and the diagnosis should be confirmed after
laparotomy/laparoscopy, optimally between the 13th and 16th week of pregnancy. [56] It is recommended
that if access is difficult and it is not possible to reliably assess the sinus of Douglas and the pelvic
peritoneum, reoperation should be performed after delivery. Patients considering pregnancy should undergo
cystectomy or adnexectomy, followed by platinum-based chemotherapy and cytoreductive surgery to the
extent possible after delivery. There is no evidence of a worsening prognosis in pregnant women diagnosed
with ovarian cancer [39]. Due to changes occurring during pregnancy and the possibility of obtaining false
results, diagnosis using tumor markers is not recommended. [56,39]

In a retrospective analysis of 83 pregnant women conducted by Szczepanska M., Rajewski M., Skrzypczak J.,
it was found that only 27.5% of patients reported pain. The most common histopathological diagnosis was
mature teratoma (37.9%) followed by serous cyst (34.5%). 86% of the operated pregnant women gave
birth to healthy children on time, and no complications during pregnancy were observed. In 85% of patients
without surgical intervention during pregnancy, regression of changes was observed within 6 weeks of
delivery.

This confirms the high diagnostic value of ultrasound performed routinely during follow-up visits in pregnant
women, as it reduces the frequency of surgical interventions among patients diagnosed with ovarian cancer.
According to research results, it seems that the rate of premature births is higher among pregnant women
who decided to undergo surgery. [62]

The treatment method for pregnant patients is determined based on the initial diagnosis, FIGO stage and
gestational age. [56]

The optimal treatment of non-epithelial ovarian cancers, such as dysgerminoma or teratoma, is usually to
remove the affected ovary together with the fallopian tube and omentum, and to collect lavages and
perform a biopsy from the peritoneal cavity. It is recommended to limit interference with the uterus
whenever possible. If chemotherapy is necessary, regimens consisting of paclitaxel and a platinum
derivative are recommended, while BEP (bleomycin, etoposide, cisplatin) is used as second-line therapy.
[56]
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In the case of borderline epithelial tumors, the treatment of choice is to perform unilateral adnexectomy,
omentectomy, collection of washings and peritoneal cavity biopsy) without lymphadenectomy by laparotomy
or laparoscopy. It is very important to maintain the continuity of the removed tumor and not cause it to
burst. In case of simultaneous involvement of both ovaries, surgical intervention may be considered after
the 13th week of pregnancy. There are no indications for chemotherapy. [56]

When diagnosing epithelial malignant tumors, the treatment depends on the stage of advancement. In
stage IA (G1), surgical intervention (a procedure such as in borderline tumors) without lymphadenectomy is
sufficient. It is important to ensure that the continuity of the tumor is uninterrupted during surgery. In
stages IA (G2) to IIA, adjuvant chemotherapy should be considered in a regimen consisting of cisplatin or
carboplatin and paclitaxel. Doses and regimens are selected in a similar manner to non-pregnant patients.
Fetal biometry is recommended after each chemotherapy cycle, and delivery should occur between 35 and
37 weeks of pregnancy after a break of at least 3 weeks since the last cycle. In the case of more advanced
changes, the choice of therapeutic procedure depends on the patient's will to maintain the pregnancy and
gestational age. If the patient decides and wants to preserve the pregnancy, it is recommended to avoid
suboptimal surgical interventions because they do not improve the prognosis and increase the risk of fetal
loss. [56]

Moreover, regardless of the diagnosis, surgery is recommended after pregnancy to revise and assess the
advancement of the disease. [56]

It was noted that laparoscopy, compared to laparotomy, is associated with a shorter hospital stay, shorter
operation time and fewer side effects in the fetus. Moreover, premature contractions occur more frequently
in pregnant women undergoing laparotomy for ovarian tumors than in patients undergoing laparoscopic
surgery. However, it should be remembered that laparoscopy may cause uterine perforation, hypercapnia
and reduced blood flow due to increased intra-abdominal pressure and carbon dioxide consumption. [20]

The entire diagnostic and therapeutic process in pregnant patients diagnosed with an ovarian tumor should
take place in a multidisciplinary team, which should include specialists in gynecological oncology,
perinatology and neonatology, and psychological care should also be provided. The goal should be optimal
anticancer treatment for the mother and ensuring the safety of her unborn child. [56,20]

LYMPHOMA

The diagnosis of lymphoma in pregnant patients is rare. It is a therapeutic challenge that requires the use of
an optimal treatment method for the mother, taking into account the minimal risk to the developing fetus. A
multidisciplinary team consisting of an obstetrician-gynecologist, an anesthesiologist, a hematologist, a
neonatologist and a psychologist should be involved in the diagnostic and therapeutic process. The choice of
the optimal treatment regimen depends on the trimester of pregnancy at the time of diagnosis, the
histological type of cancer, the stage of disease advancement and the presence of life-threatening
symptoms. [48,49]

Hodgkin's lymphoma is diagnosed in 1:3,000, while non-Hodgkin's lymphomas (diffuse large B-cell
lymphoma, T-cell lymphoma, Burkitt's lymphoma and clinically advanced immunoblastic lymphoma) are
diagnosed in 1:5,000 pregnancies. The pathogenesis, clinical picture, response to therapy and overall
survival after optimal treatment of lymphoma in pregnant women do not differ from those in non-pregnant
women.

The frequency of diagnosis of lymphomas during pregnancy depends on the frequency of occurrence

lymphomas in young women and their fertility rate. Given that the incidence rate of Hodgkin's lymphoma
among young women has increased over the past decade, it is possible that diagnosis of lymphoma during
pregnancy will become more common. However, the late age of the pregnant woman influences the increase
in the frequency of non-Hodgkin's lymphoma diagnoses. [56,49]

The diagnostic test used to assess the size of lymphoma is ultrasound. To determine the stage of
progression, a physical examination is used (particular attention should be paid to the presence of B
symptoms), laboratory tests, and sometimes also a bone marrow trepanobiopsy. Other tests useful in non-
pregnant patients, such as PET/CT, CT or X-ray, are not applicable here due to their teratogenic effect on the
fetus. If necessary, an MRI scan may be performed. The diagnosis of the type of lymphoma is based on
histopathological examination of the collected lymph node. It is important to regularly monitor the condition
of the fetus using ultrasound. [56]

According to the latest reports, the optimal therapeutic strategy is to postpone treatment until the first
trimester of pregnancy, and in some patients even until the postpartum period. Unfortunately, there is still
no detailed data on the impact of new drugs used in the treatment of lymphoma in pregnant women and
their toxicity to the fetus. [48]
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MELANOMA

It accounts for approximately 6% of all cancers occurring during pregnancy. It is believed that pregnancy
leads to a state of immunosuppression, which favors the development of cancer. [22]A characteristic feature
of pregnant women is that their skin lesions become more pigmented. This makes it more necessary to
examine these lesions using a dermatoscope and, in case of diagnostic doubts, perform an excisional biopsy
and histopathological examination of the lesion. Each new nevus should also be subject to detailed
diagnostics. That is why it is so important to educate pregnant women and make them aware of it. [34] This
is the only way to establish a reliable diagnosis of melanoma. [56] Minor excisional procedures are
considered safe during pregnancy. [52] Melanoma is the most common cancer that metastasizes to the
placenta and fetus, therefore, if a pregnant woman suffered from melanoma, after delivery the placenta
must undergo a thorough pathological evaluation for the presence of metastases of this cancer. If such
metastases are detected, the newborn is closely monitored for the development of this cancer. This is due to
the serious consequences of its occurrence in a newborn; some scientific reports estimate that the mortality
rate among these children may be up to 25%. [56,53]

Treatment of melanoma is based on its surgical excision with a margin of healthy tissue, which depends on
the size of the infiltration. During the procedure, a sentinel node biopsy is performed and, if metastases are
present, the lymph nodes are removed. Procedures requiring anesthesia, such as wide excision of the lesion
or removal of lymph nodes, should be performed in the second trimester. They should be avoided in the first
trimester to avoid pregnancy loss. [52] Delaying surgery could potentially impact the patient's prognosis
and should be discussed in detail with the patient.When diagnosing cancer, it is often necessary to perform
various imaging tests that allow us to assess the stage of the cancer and possible metastases. During
pregnancy, it is very important to select diagnostic methods so that they are not harmful to the fetus. [17]
Ultrasound and magnetic resonance imaging are recommended. [52]

It was once believed that pregnancy had a negative impact on the course of melanoma. However, current
research shows no differences in the prognosis of women with or without melanoma in the early stage of
the cancer. However, in more advanced situations, pregnant women are at greater risk of recurrence. [52]

Advanced melanoma may predispose to premature birth, low birth weight, higher rates of pregnancies
ending in cesarean section, and miscarriage. [52]

THYROID CANCER

Thyroid cancer occurs in 14 out of 100,000 people pregnancies. We examine the thyroid gland using
ultrasound, but we assess its function using thyroid hormones.

Ultrasound lesions larger than 1 cm or lesions of oncological concern (e.g. uneven shape, abundant vascular
pattern, calcifications) should be subjected to fine needle biopsy regardless of the period of pregnancy. [56]

It is believed that high levels of beta hcG, which stimulates the thyroid gland to produce hormones, may be
responsible for the occurrence of cancer during pregnancy. [37]

If we diagnose a cancer that grows rapidly during pregnancy, we should perform total or subtotal thyroid
resection in the second trimester.

If it is an early stage cancer or small papillary cancer, surgery can be postponed until after childbirth.
However, the patient should be closely monitored and ultrasound should be performed at least once a
trimester. If the tumor enlarges by 20% or lymph node metastases occur, the patient should be operated
on. [56]

After surgery, treatment with levothyroxine should be initiated because thyroid hormone deficiency during
pregnancy may be very harmful to the child's development. [37]

Treatment with iodine isotope and tyrosine kinase inhibitors is contraindicated during pregnancy. [61]

COLORECTAL CANCER

Colorectal cancer is the most common gastrointestinal tumor during pregnancy. The risk of this tumor is
estimated at 0.028 per 1000 births.[18] 85% of the tumors are located in the lower third of the colon,
mainly in the rectum. Pregnancy masks the symptoms of colorectal cancer, making diagnosis challenging.
Various factors affect the different course of the disease during pregnancy, including increased blood flow
and lymphatic drainage in the pelvic organs, altered immunomodulation, and elevated levels of steroid
hormones.

Characteristics that distinguish the course of colorectal cancer during pregnancy include a longer duration of
symptoms before diagnosis, more frequent localization in the rectum (86% of cases), more common
metastasis to the ovaries, and a higher percentage of the mucinous histological form of cancer.[9]
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In pregnant women, a frequent correlation between the occurrence of cancer and genetic syndromes can be
observed, such as Lynch syndrome, familial adenomatous polyposis syndrome, Peutz-Jeghers syndrome,
and juvenile polyposis syndrome.[63]

Diagnosing colorectal cancer during pregnancy is often delayed because the symptoms accompanying this
type of tumor usually overlap with those of a normal pregnancy. Rectal bleeding, a symptom that occurs
with colorectal cancer, is attributed to hemorrhoids during pregnancy. Other symptoms that may accompany
colorectal cancer, such as nausea, vomiting, abdominal pain, abdominal bloating, constipation, back pain,
anemia, and changes in bowel habits, are considered normal symptoms of pregnancy. Consequently,
diagnosing this tumor can be significantly delayed, worsening the prognosis for pregnant patients. [41,21]

Diagnosing and determining the stage of colon cancer in pregnant women is not easy. Diagnosis of
colorectal cancer during pregnancy includes chest X-ray or CT scan (not recommended in early pregnancy),
abdominal and pelvic ultrasound, and endorectal ultrasound. The sensitivity of ultrasound is estimated at
75%. An MRI examination and colonoscopy or sigmoidoscopy with biopsy sampling can also be performed.
[56,67]

In most pregnant patients, colorectal cancer is diagnosed after the 20th week of pregnancy, and the
prognosis is unfavorable (stage C and D according to the Dukes classification).

Treatment includes surgical intervention, radiotherapy and chemotherapy. If the diagnosis is made before
the 20th week of pregnancy, the optimal treatment is radical excision of the lesion with neoadjuvant
chemotherapy initiated after the first trimester of pregnancy. If diagnosed after 20 weeks of pregnancy,
treatment should be postponed until the postpartum period. Radical therapy can then be started 1-2 weeks
after the end of pregnancy. If the disease is very advanced at an early stage of pregnancy, consideration
should be given to discontinuing it or starting palliative treatment - chemotherapy based on fluonrouracil in
the second and third trimester. It should be remembered that in the case of rectal cancer, delivery should be
performed by cesarean section because the local growth of the tumor mass may make physiological delivery
difficult.

The prognosis in pregnant patients is similar to that of non-pregnant with the same stage of disease
progression. [56,67]

LUNG CANCER

Lung cancer is diagnosed in pregnant women with a frequency of 57:100,000 pregnancy.[11] 82% of
patients had non-small cell cancer, mainly adenocarcinoma, at a significant stage, i.e. 97% of cases had
clinical stage III and IV. [48]Lung cancer in pregnancy is most often diagnosed in the second trimester, and
the average age is 38 years. 60% of cases were women who smoked tobacco products.[67] Most patients
survived 3-9 months, and 12% of women died within one month after delivery.[56]

A pregnant woman with suspicious symptoms, such as chronic cough and recurrent pneumonia that does
not respond to antibiotic therapy, should be tested for lung cancer. In each case, a chest X-ray should be
taken. This test is considered safe for the fetus due to the low radiation dose. [11] In case of a suspicious
result, it is necessary to deepen the diagnostics with a magnetic resonance imaging (MRI) examination to
assess the degree of tumor spread. In 18% of cases, metastases to the placenta are detected, and in 5% to
the fetus. For this reason, a histopathological examination of the placenta should be performed and
diagnostics should be extended in the child after delivery. [10]

Treatment

Therapeutic treatment depends on the gestational age and the stage of the cancer. In most cases,
treatment is carried out after delivery.[11]

Chemotherapy based on platinum compounds is used in combination with vinorelbine, taxanes, gemcitabine
or etoposide.[40]

Labor is usually induced before term, usually around 35 weeks of gestation.[11]

It is very difficult to develop guidelines for the management of lung cancer in pregnant women due to the
rarity of such clinical cases, limited experience and poor prognosis. The patient should be informed about
the limited therapeutic options so that she can make an informed decision about whether to continue the
pregnancy. If she wishes to carry the pregnancy to term, platinum-based chemotherapy combined with
vinorelbine or taxoids may be offered after the first trimester of pregnancy.[10,40]

CONCLUSIONS

Cancer in pregnant women is a complex issue that requires a multidisciplinary approach in terms of
diagnosis and treatment. Taking into account the developing fetus, many diagnostic and therapeutic
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methods cannot be used due to their teratogenic impact. Particular attention should be paid to disturbing
symptoms reported by the pregnant woman during follow-up visits. Each case should be considered
individually, and diagnostic tests and therapeutic procedures should be adapted to the type of cancer, stage
of pregnancy and general condition of the patient.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

REFERENCES

. ACOG Practice Bulletin No0.99: Management of Abnormal Cervical Cytology and Histology. Obstet

Gynecol.2008; 112(6): 1419-1444, DOI: 10.1097/A0G.0b013e318192497c

. ACR-SPR Practice Parameter for Imaging Pregnant or Potentially Pregnant Adolescents and Women

with Ionizing Radiation. December 17, 2021.

. Amant F , Berveiller P , Boere IA , et al . Gynecologic cancers in pregnancy: guidelines based on a

third international consensus meeting. Ann Oncol 2019;30:1601-12. DOI: 10.1093/annonc/mdz228

. Amant F, Halaska MJ, Fumagalli M, et al. ESGO task force ,, Cancer in Pregnancy” . Breast cancer in

Pregnancy: recommendations of an international consensus meeting. Eur J Cancer 2010;46(18):
3158-3168, DOI: 10.1016/j.ejca.2010.09.010

. Antypas C, Sandilos P, Kauvaris ] et al.: Fetal dose evaluation during breast cancer radiotherapy. Int J

Radiat Oncol Biol Phys 1998; 40: 995-999, DOI: 10.1016/s0360-3016(97)00909-7

. Azim H.A., Del Mastro L., Scarfone G., Peccatori F.A., Treatment of breast cancer during pregnancy:

Regimen selection, pregnancy monitoring and more, The Brest REVIEW| VOLUME 20, ISSUE 1, P1-6,
FEBRUARY 2011 DOI: 10.1016/j.breast.2010.10.008

. Beharee N., Shi Z.,, Wu D., 1 and Wang J. Diagnosis and treatment of cervical cancer in pregnant

women, Cancer Med. 2019 Sep; 8(12): 5425-5430, DOI: 10.1002/cam4.2435

. Berghella, V. Red. Wyd. Pol. Mirostaw Wielgos$. Potoznictwo wg. zasad EvidenceBased Medicine.

Wydawnictwo Medycyna Praktyczna, rok wydania 2019. ISBN: 978-83-7430-577-8.

. Bernstein M.A., Madoff R.D., Caushaj P.F.: Colon and rectal cancer in pregnancy. Dis. Colon Rectum

1993: 36: 172-178. DOI: 10.1007/BF02051174

Boussios S, Han SN,Fruscio R, et al. Lung Cancer in Pregnancy: report of nine cases from an
international collaborative study. Lung Cancer.2013;83(3):499-505.
DOI: 10.1016/j.lungcan.2013.09.002

Breborowicz G.H. , Potoznictwo i ginekologia, Warszawa, Wydawnictwo Lekarskie PZWL, 2020, tom I.

Cardonick E, Gilmandyar D, Somer RA. Maternal and neonatal outcomes of dose-dense chemotherapy
for breast cancer in pregnancy. Obstet Gynecol 2012; 120:1267-1272,
DOI: 10.1097/a20g.0b013e31826c32d9

Cardonick EH, Gringlas MB, Hunter K, et al Development of children born to mothers with cancer
during pregnancy: comparing in utero chemotherapy-exposed children with nonexposed controls. Am
J Obstet Gynecol 2015; 212:658e1-8, DOI: 10.1016/j.a2jog.2014.11.032

Chemotherapy for breast cancer during pregnancy: an 18-year experience from five London teaching
hospitals Alistair E Ring, Ian E Smith, Alison Jones, Catherine Shannon, Eleni Galani, Paul A Ellis, J
Clin Oncol, 2005 Jun 20;23(18):4192-7, DOI: 10.1200/]JC0.2005.03.038

Cohen-Kerem R., Railton C., Oren D., Lishner M., Koren G. Pregnancy outcome following non-obstetric
surgical intervention. Am.J. Surg. 2005; 190: 467-473, DOI: 10.1016/j.amjsurg.2005.03.033

Committee Opinion No. 656 Summary: Guidelines for Diagnostic Imaging During Pregnancy and
Lactation. Obstet. Gynecol. 2016; 127: 418, DOI: 10.1097/A0G.0000000000001316

Czeyda-Pommersheim F., Kluger H., Langdon J., Menias C., VanBuren W., Leventhal J. et al Melanoma
in pregnancy, Abdom Radiol (NY),2023 May;48(5):1740-1751. DOI: 10.1007/s00261-022-03796-8

Dahling M.T., Xing G., Cress R. i wsp. Pregnancy-associated colon and rectal cancer: perinatal and
cancer outcomes. J. Matern Fetal. Neonatal. Med. 2009; 22: 204-211,
DOI: 10.1080/14767050802559111

Despierres M., Boudy A., Selleret L., Gligorov J., Sandrine R., Thomassin L. et al, Acta Oncol 2022
Mar;61(3):302-308. DOI: 10.1080/0284186X.2021.2004323

Dtuski D.F., Mierzynski R., Poniedziatek-Czajkowska E., Leszczynska-Gorzelak B., Ovarian Cancer and
Pregnancy— A Current Problem in Perinatal Medicine: A Comprehensive Review, Cancers 2020,
12(12), 3795; DOI: 10.3390/cancers12123795

Doll DC, Ringenberg QS, Yardro JW. Management of cancer during pregnancy. Arch Intern Med 1988;
148:2058-2064.

Driscoll M., Martires K., Kalowitz Bieber A., Keltz Pomeranz M.,Grant-Kels J., Stein J. et al Pregnancy
and melanoma, J Am Acad Dermatol 2016;75:669-78, DOI: 10.1016/j.jaad.2016.01.061

10


https://doi.org/10.1097/aog.0b013e318192497c
https://doi.org/10.1097/aog.0b013e318192497c
https://doi.org/10.1093/annonc/mdz228
https://doi.org/10.1093/annonc/mdz228
https://doi.org/10.1016/j.ejca.2010.09.010
https://doi.org/10.1016/j.ejca.2010.09.010
https://doi.org/10.1016/s0360-3016(97)00909-7
https://doi.org/10.1016/s0360-3016(97)00909-7
https://doi.org/10.1016/j.breast.2010.10.008
https://doi.org/10.1016/j.breast.2010.10.008
https://doi.org/10.1002/cam4.2435
https://doi.org/10.1002/cam4.2435
https://doi.org/10.1007/bf02051174
https://doi.org/10.1007/bf02051174
https://doi.org/10.1016/j.lungcan.2013.09.002
https://doi.org/10.1016/j.lungcan.2013.09.002
https://doi.org/10.1097/aog.0b013e31826c32d9
https://doi.org/10.1097/aog.0b013e31826c32d9
https://doi.org/10.1016/j.ajog.2014.11.032
https://doi.org/10.1016/j.ajog.2014.11.032
https://doi.org/10.1200/jco.2005.03.038
https://doi.org/10.1200/jco.2005.03.038
https://doi.org/10.1016/j.amjsurg.2005.03.033
https://doi.org/10.1016/j.amjsurg.2005.03.033
https://doi.org/10.1097/aog.0000000000001316
https://doi.org/10.1097/aog.0000000000001316
https://doi.org/10.1007/s00261-022-03796-8
https://doi.org/10.1007/s00261-022-03796-8
https://doi.org/10.1080/14767050802559111
https://doi.org/10.1080/14767050802559111
https://doi.org/10.1080/0284186x.2021.2004323
https://doi.org/10.1080/0284186x.2021.2004323
https://doi.org/10.3390/cancers12123795
https://doi.org/10.3390/cancers12123795
https://doi.org/10.1016/j.jaad.2016.01.061
https://doi.org/10.1016/j.jaad.2016.01.061

archiv euromedica 2023 | vol. 13 | num. 6 |

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Dunn TS,Bajaj JE,Stamm CA, et al. Management of the minimally abnormal papanicolaou smear in
Pregnancy. J Low Genit Tract Dis.2001;5(3):133-137, indexed in Pubmed:17050957

Ebert U, Loffler H, Kirck W. Cytotoxic therapy and pregnancy. Pharmacol Ther 1997; 74:207-220,
DOI: 10.1016/s0163-7258(97)82004-9

Ercan C., van Diest,and M. Vooijs Mammary Development and Breast Cancer: The Role of Stem Cells
Curr Mol Med. 2011 Jun; 11(4): 270-285. DOI: 10.2174/156652411795678007

Eshkoli T, Sheiner E, Ben-Zvi Z, et al Drug transport across the placenta. Curr Pharm Biotechnol
2011; 12:707-714, DOI: 10.2174/138920111795470877

Esposito S., Tenconi R., Preti V., Groppali E., Principi N., Medicine (Baltimore) Chemotherapy against
cancer during pregnancy: A systematic review on neonatal outcomes 2016 Sep;95(38):e4899.
DOI: 10.1097/MD.0000000000004899

Fehm T. ,(Janni W., Stickeler E.,Tempfer C.B red. K. Czajkowski. Ginekologia. Diagnostyka
réznicowanie i terapia. Wydawnictwo Urban & Partner, rok wydania 2021. ISBN: 978-83-66548-76-3

International Commission on Radiological Protection (ICRP-84) - reports. Available from:
WWW.icrp.org .

Jaimes C, Delgado J, Cunnane MB, et al. Does 3-T fetal MRI induce adverse acoustic effects in the
neonate? A preliminary study comparing postnatal auditory test performance of fetuses scanned at
1.5 and 3 T. Pediatr Radiol 2019;49(1):37-45, DOI: 10.1007/s00247-018-4261-2

Jeziorski A., Nowecki ZI. Chirurgiczne leczenie zmian nowotworowych piersi - Konsensus Polskiego
Towarzystwa Chirurgii Onkologicznej pod patronatem merytorycznym Konsultanta Krajowego w
dziedzinie Chirurgii Onkologicznej. Via Medica, Gdansk 2016.

Kakoulidis I, Skagias L, Politi E. Pregnancy associated breast cancer (PABC): aspects in diagnosis.
Breast Dis. 2015; 35(3):157-166, DOI: 10.3233/BD-150408

Kendrik J.M., Neiger R. Intraoperative fetal monitoring during nonobstetrical surgery. J. Perinatol.
2000; 20: 276-277. PMID: 10879348.

Kosécielecka K. , Kubik-Machura D., Ku¢ A., Furmanek F., Mecik-Kronenberg T., Melanoma During
Pregnancy as a Complicated Medical Problem, Obstetrical & Gynecological Survey 78(2):p 115-123,
February 2023. DOI: 10.1097/0GX.0000000000001109

Loibl S, Schmidt A ,et al. Breast cancer diagnosed during Pregnancy: adapting recent advances in
Breast cancer <care for pregnant patients. JAMA  Oncol. 2015;1(8): 1145-1153,
DOI: 10.1001/jamaoncol.2015.2413

Mazonakis M.i wsp. Radiotherapy for supradiaphragmatic Hodgkin’s disease: Determination of the
proper fetal shielding conditions using Monte Carlo methodology. Physica Medica 2011;27:181-187,
DOI: 10.1016/j.ejmp.2010.12.004

Mazzaferri E. Approach to the Pregnant Patient with Thyroid Cancer. Clin Endocrinol Metab. 2011
Feb; 96(2):265-72. DOI: 10.1210/jc.2010-1624

Mazze R.I., Kallen B. Appendectomy during pregnancy: a Swedish registry study of 778 cases.
Obstet. Gynecol. 1991; 77: 835-840.

Michalczyk K , Cymbaluk-Ptoska A, Approaches to the Diagnosis and Management of Ovarian Cancer
in Pregnancy, Dovepress, Volume 2021:13 Pages 2329—2339, 2021, DOI https://doi.org/10.2147
/CMAR.S5290592

Mitrou S, Petrakis D, Fotopoulos G, et al. Lung Cancer during Pregnancy: A narrative review. J Adv
Res.2016;7(4): 571-574. DOI: 10.1016/j.jare.2015.12.004

Nesbitt JC, Moise KJ, Sawyers JL Colorectal carcinoma in pregnancy. Arch Surg 120:636, 1985,
DOI: 10.1001/archsurg.1985.01390290110020

Nowecki Z. i wsp. Standardy postepowania diagnostyczno-terapeutycznego u kobiet w cigzy chorych
onkologicznie. Inwazyjny rak piersi u ciezarnych. Ginekologia i Perinatologia Praktyczna 2016 tom 1,
nr 4, 172-188 Via Medica ISSN 2451-0122

Obermair A , Asher R, Pareja R , et al . Incidence of adverse events in minimally invasive vs open
radical hysterectomy in early cervical cancer: results of a randomized controlled trial. Am J Obstet
Gynecol 2020;222:249.e1. DOI: 10.1016/j.a2j0g.2019.09.036

OST, NICOLE P. MD; SANTOSO, JOSEPH T. MD; MCINTIRE, DONALD D. PhD; ILIYA, FAWZI A. MD
Postpartum Regression Rates of Antepartum Cervical Intraepithelial Neoplasia II and III Lesions,
Obstetrics & Gynecology 93(3):p 359-362, March 1999.

Peccatori FA i wsp. Weekly epirubicin in the treatment of gestational breast cancer (GBC)
Br.Ca.Res.Treatm.2009(115) 591-594, DOI: 10.1007/s10549-008-0159-2

Peccatori FA, i wsp. Cancer, pregnancy and Fertility, ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up. Ann. Oncol. 2013; 24 (supl.6): 160-170, DOI: 10.1093/annonc/mdt199

11


https://doi.org/10.1016/s0163-7258(97)82004-9
https://doi.org/10.1016/s0163-7258(97)82004-9
https://doi.org/10.2174/156652411795678007
https://doi.org/10.2174/156652411795678007
https://doi.org/10.2174/138920111795470877
https://doi.org/10.2174/138920111795470877
https://doi.org/10.1097/md.0000000000004899
https://doi.org/10.1097/md.0000000000004899
http://www.icrp.org/
http://www.icrp.org/
https://doi.org/10.1007/s00247-018-4261-2
https://doi.org/10.1007/s00247-018-4261-2
https://doi.org/10.3233/bd-150408
https://doi.org/10.3233/bd-150408
https://doi.org/10.1097/ogx.0000000000001109
https://doi.org/10.1097/ogx.0000000000001109
https://doi.org/10.1001/jamaoncol.2015.2413
https://doi.org/10.1001/jamaoncol.2015.2413
https://doi.org/10.1016/j.ejmp.2010.12.004
https://doi.org/10.1016/j.ejmp.2010.12.004
https://doi.org/10.1210/jc.2010-1624
https://doi.org/10.1210/jc.2010-1624
https://doi.org/10.2147/CMAR.S290592
https://doi.org/10.2147/CMAR.S290592
https://doi.org/10.2147/CMAR.S290592
https://doi.org/10.2147/CMAR.S290592
https://doi.org/10.1016%2Fj.jare.2015.12.004
https://doi.org/10.1016%2Fj.jare.2015.12.004
https://doi.org/10.1001/archsurg.1985.01390290110020
https://doi.org/10.1001/archsurg.1985.01390290110020
https://doi.org/10.1016/j.ajog.2019.09.036
https://doi.org/10.1016/j.ajog.2019.09.036
https://doi.org/10.1007/s10549-008-0159-2
https://doi.org/10.1007/s10549-008-0159-2
https://doi.org/10.1093/annonc/mdt199
https://doi.org/10.1093/annonc/mdt199

archiv euromedica 2023 | vol. 13 | num. 6 |

47.

48.

49,
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

o
Q)
(@]
~

Pereg D, Koren G, Lishner M: Cancer in pregnancy: gaps, challenges and solutions. Cancer Treat Rev
2008; 34: 302-312, DOI: 10.1016/j.ctrv.2008.01.002

Pinnix C.C, Andraos T.Y, Milgrom S, Fanale M.A., The Management of Lymphoma in the Setting of
Pregnancy, Curr Hematol Malig Rep. 2017 Jun; 12(3): 251-256. DOI: 10.1007/s11899-017-0386-x

Pirosa M.C, Peccatori F.A., Lymphomas in pregnancy, Wiley, 2023, DOI: 10.1002/hon.3150

Radiation protection of pregnant women in nuclear medicine. International Atomic Energy Agency.
Accessed December 17, 2021

Rizack T.,i wsp. Management of hematological malignancies during pregnancy. Am. J. Hematol.
2009;84:830-841, DOI: 10.1002/ajh.21547

Romanelli M., Mansour A., Topaz A., Olla D., Neumeister M., Melanoma in Pregnancy and Pediatrics,
Clin Plast Surg 2021 Oct;48(4):699-705. doi: 10.1016/j.cps.2021.06.004.

Roh M.R. et al. Cutaneus Melanoma in Women Int.J Womens Dermatol.2015;1(1):21-25.
DOI: 10.1016/j.ijwd.2017.02.003

Royal Collage of Obstetricians and Gynaecologist,Cigza a rak piersi, Lipiec 2011, ginekologia po
dyplomie

Rozporzadzenie Ministra Zdrowia z dnia 20 wrzes$nia 2012r. W sprawie standardéw postepowania
medycznego przy udzielaniu swiadczen zdrowotnych z zakresu opieki okotoporodowej sprawowanej
nad kobieta w okresie fizjologicznej cigzy,porodu,potogu oraz opieki nad noworodkiem Dz N poz1100

Rubach M, Litwiniuk M, Madry R et al. Cancer in pregnant women. Oncol Clin Pract 2018; 14. DOI:
10.5603/0CP.2018.0011.

Schull W.J., Otake M. Effects on intelligence of prenatal exposure to ionizing radiation. RERF Technical
Report 7-86. Hiroshima: Radiation Effects Research Foundation, 1986

Schull W.]., Otake M., Yoshimaru H. Effect on intelligence test score of prenatal exposure to ionizing
radiation in Hiroshima and Nagasaki: a comparison of the T65DR and D86 dosimetry systems. RERF
Technical Report 3-88. Hiroshima: Radiation Effects Research Foundation, 1988.

Skrzypczyk-Ostaszewska A , et al.Rak piersi wspdtistniejacy z cigza. CurrGynecolOncol. 2014;12(1)

Stovall M, Blackwell CR, Cundiff ] et al.: Fetal dose from radiotherapy with photon beams: report of
AAPM Radiation Therapy Committee Task Group No. 36. Med Phys 1995; 22: 63-82,
DOI: 10.1118/1.597525

Sullivan S., Thyroid Nodules and Thyroid Cancer in Pregnancy CLINICAL OBSTETRICS AND
GYNECOLOGY Volume 62, Number 2, 365-372 Copyright © 2019 Wolters Kluwer Health, Inc. All
rights reserved.

Szczepanska M., Rajewski M., Skrzypczak J.; Postepowanie z guzami jajnika w cigzy a wyniki
potoznicze; Ginekol Pol. 2011, 82, 265-271

Szenajch J., Synowiec A., Szarlej-Wocisto K. i wsp.: Rak jelita grubego w Swietle wspétczesnych badan
molekularnych. Wspoétcz. Onkol. 2006; 10: 103-110,

Van Calsteren K, Verbesselt R, Beijnen ], et al Transplacental transfer of anthracyclines, vinblastine,
and 4-hydroxycyclophosphamide in a baboon model. Gynecol Oncol 2010; 119:594-600,
DOI: 10.1016/j.ygyno.2010.08.019

Van Calsteren K, Verbesselt R, Devlieger R, et al Transplacental transfer of paclitaxel, docetaxel,
carboplatin, and trastuzumab in a baboon model. Int J Gynecol Cancer 2010; 20:1456-1464, doi:
DOI: 10.1111/IGC.0b013e3181fb18c8

Walton JR, Prasad MR. Obstetric and neonatal outcomes of cancer treated during pregnancy. Clin
Obstet Gynecol 2011; 54:567-573, DOI: 10.1097/GRF.0b013e318236e781

Yang H, Han X. Colorectal cancer in pregnancy: a case report and literature review. ] Gastrointest
Oncol 2021;12(2):885-891. DOI1:10.21037/jgo-21-31

12


https://doi.org/10.1016/j.ctrv.2008.01.002
https://doi.org/10.1016/j.ctrv.2008.01.002
https://doi.org/10.1007/s11899-017-0386-x
https://doi.org/10.1007/s11899-017-0386-x
https://doi.org/10.1002/hon.3150
https://doi.org/10.1002/hon.3150
https://doi.org/10.1002/ajh.21547
https://doi.org/10.1002/ajh.21547
https://doi.org/10.1016/j.ijwd.2017.02.003
https://doi.org/10.1016/j.ijwd.2017.02.003
https://doi.org/10.5603/OCP.2018.0011
https://doi.org/10.5603/OCP.2018.0011
https://doi.org/10.1118/1.597525
https://doi.org/10.1118/1.597525
https://doi.org/10.1016/j.ygyno.2010.08.019
https://doi.org/10.1016/j.ygyno.2010.08.019
https://doi.org/10.1111/igc.0b013e3181fb18c8
https://doi.org/10.1111/igc.0b013e3181fb18c8
https://doi.org/10.1097/grf.0b013e318236e781
https://doi.org/10.1097/grf.0b013e318236e781
http://dx.doi.org/10.21037/jgo-21-31
http://dx.doi.org/10.21037/jgo-21-31
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-06-2023.html
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-06-2023.html

