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Introduction
Cancer is a leading cause of death worldwide, accounting for nearly 10 million deaths in 2020 .Cancer is a generic term for a large group of diseases that can affect any part of the body. Other terms used are malignant tumours and neoplasms. One defining feature of cancer is the rapid creation of abnormal cells that grow beyond their usual boundaries, and which can then invade adjoining parts of the body and spread to other organs; the latter process is referred to as metastasis. Widespread metastases are the primary cause of death from cancer.
There are various cancer involved in the whole world that are as lung cancer, throat cancer, colorectal cancer, stomach cancer, breast cancer, uterus/ cervix cancer, ovarian cancer, prostate cancer, testicular cancer, etc. In this chapter, female reproductive organ cancer involves that are as breast cancer, uterus/cervix cancer and ovarian cancer, etc. this chapter also involves recent treatment used for cancer treatment and also how the artificial intelligence (AI), machine learning involves in cancer treatment.
Types of Female reproductive organ cancers:
1) Breast Cancer
2) Uterus / Cervix Cancer
3) Ovarian Cancer
4) Vaginal Cancer
5) Vulvar Cancer
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1) Breast Cancer
Breast cancer is a disease in which abnormal breast cells grow out of control and form tumours. If left unchecked, the tumours can spread throughout the body and become fatal.
Breast cancer refers to cancers originating from breast tissue, most commonly from the inner lining of milk ducts or the lobules that supply the ducts with milk. Benign (non-invasive) cancer is a type of cancer that does not affect other organs. On the other hand, malignant (invasive) cancer spreads to neighboring tissues, making invasive cancer prognosis challenging due to varying clinical outcomes1. Thus, early and precise diagnosis and prognosis are crucial for timely decision making by physicians to improve patients’ survivability. Survivability can be categorized as short-term (<5 years) or long-term (>5 years). Prognostications aid physicians who work with short-term survivable patients with a multi-featured disease2.Cancer cells are very similar to cells of the organism from which they originated and have similar (but not identical) DNA and RNA. This is the reason why they are not very often detected by the immune system, in particular, if it is weakened3. Cancer cells are formed from normal cells due to a modification / mutation of DNA and / or RNA. These modifications / mutations can occur spontaneously (II Law of Thermodynamics - increase of entropy) or they may be induced by other factors such as: nuclear radiation, electromagnetic radiation (microwaves, X-rays, Gamma-rays, Ultraviolet-rays etc.), viruses, bacteria and fungi, parasites (due to tissue inflammation / irritation), heat, chemicals in the air, water and food, mechanical cell-level injury, free radicals, evolution and ageing of DNA and RNA, etc. All these can produce mutations that may start cancer. Cancer can be called therefore "Entropic Disease" since it is associated with the increase of entropy of the organism to the point where the organism cannot correct this itself. External intervention is required to allow the organism to return to a stable entropic state4.
Cancer develops if the immune system is not working properly and / or the amount of cells produced is too great for the immune system to eliminate5. The rate of DNA and RNA mutations can be too high under some conditions such as: unhealthy environment (due to radiation, chemicals, etc.)6, poor diet (unhealthy cell environment)7, people with genetic predispositions to mutations8 and people of advanced age (above 80)8.
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Surgery
The most standard breast surgery approaches are either total excision of the breast (mastectomy), usually followed by breast reconstruction, or breast-conserving surgery (lumpectomy). Lumpectomy entails the excision of the breast tumor with a margin of surrounding normal tissue. The recommended margins status is defined as “no ink on tumor”, meaning no remaining tumor cells at the tissue edge9. Studies show that total mastectomy and lumpectomy plus irradiation are equivalent regarding relapse-free and overall survival (OS)10. Contraindications for breast-conserving surgery include the presence of diffuse microcalcifications (suspicious or malignant-appearing), disease that cannot be incorporated by local excision with satisfactory cosmetic result, and ATM (ataxia-telangiesctasia mutated) mutation (biallelic inactivation)11.
The surgery to remove axillary lymph nodes is useful to determine cancerous cell spread and for therapeutic purposes. For instance, axillary lymph node dissection (ALND) can improve survival rated by removing remaining tumor cells. ALND used to be the goal standard for removing positive lymph nodes. However, clinical trials showed that sentinel lymph node biopsy (SLNB) had the same effect as ALND regarding disease-free survival (DFS) and OS12. Other clinical trials demonstrated that ALND was not necessary for all patients with positive lymph nodes. Moreover, most patients who receive radiation and systemic treatment after SLNB have negative lymph nodes as these treatments are sufficient in eliminating residual tumor cells11.
2.2. Radiotherapy
Radiation therapy has been used to treat cancer since Röngten discovered the X-ray in 189512. High-energy radiations are applied to the whole breast or a portion of the breast (after breast-conservative surgery), chest wall (after mastectomy), and regional lymph nodes13. A meta-analysis showed that radiation following conservative surgery offered more benefits to patients with higher-risk BC while patients with small, low-grade tumors could forego radiation therapy14. Postmastectomy radiation to the chest wall in patients with positive lymph nodes is associated with decreased recurrence risk and BC mortality compared to patients with negative lymph nodes15. A radiation boost to the regional node radiation treatment can be incorporated after mastectomy for patients at higher risk for recurrence16. This additional radiation boost to regional nodes following mastectomy is associated with improved (DFS) but is also associated with an increase in radiation toxicities such as pneumonitis and lymphedema17. Radiotherapy can be administered concurrently with personalized therapy (anti-HER2 therapy or endocrine therapy).
As one of the major side effects of radiotherapy is cardiotoxicity, it is critical to minimize exposure to the heart and lungs18. Additional techniques can be used to reduce the radiation exposure to the heart, lungs, and normal tissue such as prone positioning, respiratory control, or intensity-modulated radiotherapy19.
Advanced invasive BC can exhibit radiation therapy resistance20. The hypoxic tumor microenvironment, which lacks oxygen, leads to increased cell proliferation, apoptosis resistance, and radiotherapy resistance21. The major player of this resistance is the HIF-1α (hypoxia-inducible factor 1 alpha) protein22. Indeed, HIF-1α overexpression is caused by low oxygen levels within the microenvironment and promotes the maintenance of hypoxia by allowing tumoral cells to survive in a hypoxic microenvironment23-25. Cancer stem cells (CSC) could also have a role in radiation therapy resistance26. CSC can self-renew and initiate subpopulations of differential progeny, and a hypoxic microenvironment is ideal for CSC survival and proliferation27-28.
Radiation therapy is used to treat all BC subtypes, but its implication is more important for TNBC, as there is no personalized therapy for this subtype. It has been shown that radiotherapy benefits TNBC patients both after conserving surgery and mastectomy29-30.
2.3. Chemotherapy
BC chemotherapy comprises several families of cytotoxic drugs, including alkylating agents, antimetabolites and tubulin inhibitors31. Cyclophosphamide is a nitrogen mustard alkylating agent causing breakage of the DNA strands32. The mechanism of action for anthracyclines (doxorubicin, daunorubicin, epirubicin, and idarubicin) includes DNA intercalation, thereby inhibiting macromolecular biosynthesis33. Taxanes, including docetaxel and paclitaxel, bind to microtubules and prevent their disassembly, leading to cell cycle arrest and apoptosis34.
Chemotherapy can be administered in the neoadjuvant or adjuvant setting and for metastatic BC treatment.
2.3.1. Neoadjuvant Chemotherapy (NAC)
Neoadjuvant chemotherapy was initially administered for non-metastatic but inoperable BC, defined as unreachable tumors35. Then, chemotherapy was used before the surgery for operable tumors to facilitate breast conservation36.
Studies demonstrated that chemotherapy administered before surgery is as effective as administered after surgery37-39. The NSABP-B-18 trial compared the effects of doxorubicin and cyclophosphamide administered either postoperatively or preoperatively. This trial showed that NAC reduces the rate of axillary metastases in node-negative BC patients40.
Some patients fail to achieve pathologic complete response after a full course of NAC. Unfortunately, there is no consensus regarding the treatment strategy to follow for patients with residual disease after surgery41-42. The BC subtype plays an important role in the response to NAC. Indeed, TNBC and HER2+ BC are more likely to be sensitive to chemotherapy. Hence, NAC is a good strategy to maximize pathologic complete response in these BC subtypes43.
2.3.2. Adjuvant Chemotherapy
Adjuvant chemotherapy is administered to BC patients with lymph nodes metastases or a high risk of recurrence44. The standard chemotherapy treatment comprises an anthracycline and a taxane. The two most common regimens are cyclophosphamide and doxorubicin for four cycles followed by paclitaxel for four cycles. Then patients are given the previous combination of therapies followed by either weekly paclitaxel for 12 weeks, or docetaxel every 3 weeks for four cycles45-46.
Like neoadjuvant therapy, patients with HR-negative BC receive more benefits from adjuvant therapy (i.e., reduction of BC recurrence and mortality) than HR+ BC patients47. However, for patients with HR+, node-negative BC associated with a high Oncotype recurrence score (≥31), calculated from the expression of 16 BC-related genes and 5 reference genes, adjuvant chemotherapy reduces the risk of recurrence48. The TAILORx clinical trial showed that HR+ BC patients with a low Oncotype recurrence score do not benefit from chemotherapy alone49.
According to the molecular BC subtype, chemotherapy can be administered with targeted therapies. Patients with HR+ BC should receive endocrine therapy after chemotherapy is completed, and HER2+ BC patients should receive trastuzumab combined with chemotherapy50. For TNBC patients, front-line therapy includes a combination of taxane and anthracycline51.
One of the major drawbacks of chemotherapy is its side effects. The early side effects (0–6 months of treatment) involve fatigue, alopecia, cytopenia (reduction in the number of normal blood cells), muscle pain, neurocognitive dysfunction, and chemo-induced peripheral neuropathy. The chronic or late side effects (after 6 months of treatment) include cardiomyopathy, second cancers, early menopause, sterility, and psychosocial impacts52.
As mentioned previously in this review, chemotherapy is composed of taxanes, anthracyclines and cyclophosphamide. Each of these molecules can lead to resistance in BC patients53.
One mechanism of resistance is by overexpressing p-glycoprotein, an ATP-binding cassette (ABC) family member, which confers resistance to anthracycline and taxanes54. Breast cancer resistance protein (BCRP), another ABC family member, induces resistance to anthracycline but not taxanes when overexpressed55. Microtubule alterations can also lead to taxane resistance. The overexpression of β-tubulin III induces paclitaxel resistance56. Moreover, mutations in microtubule-associated proteins (MAPs) affect microtubule dynamics and improve taxane resistance57. Multiple enzymes are known to be involved in the cyclophosphamide detoxification, leading to its resistance. For example, aldehyde dehydrogenase upregulation detoxifies aldophosphamide a type of cyclophosphamide, and mutations in glutathione S-transferases, enzymes involved in drug-metabolizing conjugation reactions, can also affect cyclophosphamide detoxification58-59.
Surgery, radiotherapy, and chemotherapy are complementary strategies in the treatment of BC patients. However, they are not sufficient to effectively treat all BC molecular subtypes, as they do not have the same response to radiotherapy or chemotherapy. Thus, personalized therapies are essential in the process for BC treatment.

AI is expected to take a pivotal role in future developments of medical fields that are mainly dependent on technology and imaging, including radiation oncology (RO), without obviating the role and human aspects of involved health care providers. As a subset of ML, deep learning (DL) is based on artificial neural networks and is able to automatically extract hierarchical features of multiple source data to use them in different clinical applications, including imaging, volume contouring, and treatment planning60-61. AI and DL are progressively integrated in breast cancer diagnosis including imaging and pathology62. Data from multiple sources (mammography, ultrasound, CT, MRI, pathology, surgical reports, radiation therapy, follow-up imaging) are processed by bioinformatics technology to predict outcomes and to guide multidisciplinary therapeutic approaches, including radiation therapy (RT). Risk assessment algorithms, using information on geometrical, temporal, and spatial variations of recurrence risks as well as on toxicity and cosmetic outcomes will be integrated to guide treatment planning algorithms, to optimise treatment choices, and e thereby e outcomes63.
2) Uterus / Cervix Cancer
The uterus is the place where the child grows during pregnancy. The uterus is the size and shape of a hollow and inverted pear [1-3]. It is part of the female reproductive system and is located in the lower abdomen, between the bladder and the rectum, and is connected to the vagina by the cervix. On both sides of the uterus are the ovaries, which contain eggs [4-6]. The ovaries are connected to the uterus by the fallopian tubes.
In some people, the uterus may not be in the inter flex and motor state. The three common modes are: 
➢ Too much ant flexed; 
➢ Cross and reverse; 
➢ Retroflexed and reversed. 
These abnormal arrangements do not inherently cause any medical problems. However, the retrograde uterus lies directly above the vagina. Therefore, in cases of increased abdominal pressure [12], the probability of the uterus falling into the vagina is higher. Uterine prolapse is especially common in those with a history of pelvic floor injury and may cause many problems for women [13-15].
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Cervical cancer occurs when cervical cells become abnormal and multiply rapidly. The cervix is a part of the female body that is located between the vagina and the uterus. Failure to diagnose or treat this cancer on time will definitely threaten a person's life [16-18]. Cervical cancer used to be the leading cause of death for American women, but it is now the most preventable female cancer. Routine Pap smear tests, HPV vaccines and HPV testing have made it easier to prevent cervical cancer. Knowing the symptoms of cervical cancer helps in early diagnosis and timely treatment.
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The stage of the cancer gives you enough information about its size and spread. Here, type means the type of cell from which the cancer started. The grade refers to how abnormal the cells look under the microscope. Your doctor will use all of this information to help decide what treatment you need [51]. 
➢ Step 1 At this stage, the cancer is only in the cervix. Surgery is the main treatment. Some people also need chemotherapy [52]. 
➢ Step 2 At this stage, the cancer has spread outside the cervix to surrounding tissues. The main treatments are a combination of chemotherapy and radiation therapy and sometimes surgery [53]. 
➢ Step 3 At this stage, the cancer has spread to surrounding structures or to the lymph nodes in the pelvis or abdomen. Treatment is usually a combination of chemotherapy and radiotherapy (chemotherapy) [54]. 
➢ Step 4 Stage 4 means the cancer has spread to the bladder or back passage (rectum) or beyond. 
The main treatments include chemotherapy with cancer-targeted drugs, surgery, radiotherapy, or symptom control.
1) Surgery in the first stage of cancer If you have stage 1 cancer, you may need to have a hysterectomy. In addition to removing the uterus in this surgery, the fallopian tubes and ovaries are also removed during a procedure called bilateral salpingo-oophorectomy (BSO). The surgeon may also take samples from the lymph nodes in the pelvic and abdominal areas, as well as other nearby body parts. These samples are sent to the laboratory to determine the spread of cancer. The most common hysterectomy technique is to make a large incision in the middle of the abdomen and remove the uterus. In some situations, it may be possible to use the laparoscopic hysterectomy method. This method is also known as keyhole hysterectomy. In this surgical method, it is necessary to make small cuts on the body to use a special type of telescope (laparoscope) and other surgical tools. In this way, the surgeon is able to see the inside of your body and remove the uterus through the vagina only by making small incisions. 
➢ You will probably be able to leave the hospital after three to five days. This time is shorter if the keyhole surgery method is used. However, you will need several weeks to fully recover. 
➢ After surgery, it is necessary to walk as soon as possible. This work is very important; Even if you must stay in bed, you should do regular leg movements to help with circulation and prevent clots from forming in your body. To prevent complications, your nurse or physiotherapist will teach you exercises. 
➢ After you leave the hospital and return home, you will need exercises to improve your strength and fitness. Talk to your doctor or physical therapist about the most appropriate exercises. Stage 2 and 3 uterine cancer surgery If you have stage 2 or 3 uterine cancer and the cancer has spread to the cervix or lymph nodes around the pelvis, you may need a complete or radical hysterectomy. This surgery involves removing more parts of the cervix and the upper part of the vagina along with the lymph nodes in the pelvic region. In order to reduce the risk of cancer recurrence, radiation therapy or chemotherapy may also be prescribed. Surgery for advanced uterine cancer (stage 4) Debunking surgery may be performed in advanced stages of uterine cancer. In this surgery, as much as possible, cancerous tissues are removed from the body. This surgery will not cure the cancer; But it may improve some cancer symptoms. Your doctor will discuss with you whether or not debunking surgery is appropriate. 
2) Radiation therapy for uterine cancer If, in the opinion of the treatment team, there is a high probability of the cancer returning, you will be prescribed a course of radiation therapy. Also, if surgery is not possible, radiation therapy is used to slow down the growth and spread of cancer. To treat uterine cancer, there are two radiation therapy models ➢ Internal radiation therapy (brachytherapy) A plastic tube is placed inside the uterus and therapeutic radiation reaches the uterus through this way. 
➢ External radiation therapy A device is used to transmit radiation to the pelvic area. A course of external beam radiation therapy, for five days a week, with a weekend break, is prescribed to you as an outpatient treatment. 
The treatment time is only five minutes. Depending on the stage and location of the uterine cancer, the entire course of radiation therapy may last approximately 4 weeks. Some women take internal radiation therapy (brachytherapy) at the same time as external radiation therapy. There are different types of brachytherapy including low, medium and high dose. In low doses, radiation transfer is done slowly; For this reason, it is necessary for the device to remain inside your body for a longer period of time. During brachytherapy, your presence in the hospital is mandatory. Your doctor will provide the necessary explanations regarding this matter. Radiation therapy is associated with side effects. The skin of the target area may become red and sore. Radiation therapy may also cause hair loss. Pelvic radiation therapy may affect the bowels and lead to nausea and diarrhea. With the continuation of the treatment process, there is a possibility of severe fatigue. Many of these side effects disappear after the end of the treatment period; However, about 5% of women struggle with long-term treatment complications such as diarrhea and intestinal bleeding. 
3) Chemotherapy of uterine cancer If you have stage 3 or 4 uterine cancer, you may be prescribed a course of chemotherapy. Chemotherapy can be used after surgery to prevent cancer from returning. In connection with more advanced cancers, chemotherapy is used to reduce the spread of cancer and the appearance of symptoms. Chemotherapy is usually administered by injecting drugs into a vein (intravenous injection). You can usually go home the same day after chemotherapy, but sometimes you may need to stay in the hospital for a short time. Chemotherapy is usually used periodically in the form of a treatment period and a rest period to recover the body.

4) Ovarian Cancer

Epithelial ovarian cancer generally presents at an advanced stage and is the most common cause of gynaecological cancer death. Treatment requires expert multidisciplinary care. Population-based screening has been ineffective, but new approaches for early diagnosis and prevention that leverage molecular genomics are in development. Initial therapy includes surgery and adjuvant therapy. Epithelial ovarian cancer is composed of distinct histological subtypes with unique genomic characteristics, which are improving the precision and effectiveness of therapy, allowing discovery of predictors of response such as mutations in breast cancer susceptibility genes BRCA1 and BRCA2, and homologous recombination deficiency for DNA damage response pathway inhibitors or resistance (cyclin E1). Rapidly evolving techniques to measure genomic changes in tumour and blood allow for assessment of sensitivity and emergence of resistance to therapy, and might be accurate indicators of residual disease. Recurrence is usually incurable, and patient symptom control and quality of life are key considerations at this stage. Treatments for recurrence have to be designed from a patient’s perspective and incorporate meaningful measures of benefit. Urgent progress is needed to develop evidence and consensus-based treatment guidelines for each subgroup, and requires close international cooperation in conducting clinical trials through academic research groups such as the Gynecologic Cancer Intergroup.
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Primary debulking surgery (PDS) followed by chemotherapy has become the standard of care in advanced EOC since the 1980s, despite few upfront randomised trials defining its actual benefit.17 No residual tumour (R0) after PDS is the most important prognostic factor for survival.18 Two randomised clinical trials comparing PDS and chemotherapy with neoadjuvant chemotherapy (NACT) followed by interval debulking surgery (IDS) showed similar survival with a low operative morbidity when NACT and IDS were used.19,20 Both trials have been criticised for their low R0 rates and low survival rates. However, it should be noted that most of the patients had extensive stage IIIC or IV disease. To help the debate, the TRUST trial (NCT02828618) randomising NACT versus PDS in advanced EOC is ongoing in selected centres with 50% or more R0 rates and the results will be available in a few years. The choice between PDS and chemotherapy or NACT and IDS is controversial.21 Further research is needed on how to select patients for PDS or NACT, including better and validated imaging or laparoscopic scoring systems and algorithms to predict operative morbidity.
5) Vaginal Cancer
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6) Vulva Cancer
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