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Abstract 
  

Overview: Pelvic tumor is one of the most common tumors of the female and male in the 

Gaza strip. Recently, Magnetic resonance imaging (MRI) is increasingly used in the 

diagnosis of pelvic tumor and MRI can to predict it and high accuracy and distinguishes 

between benign and malignant. The study objectives were to determine the agreement 

between MRI and histopathology among pelvic tumor patients in the Gaza Strip.   

Methods: The study design was cross-sectional. The structural questionnaire was 

developed to record patient data from 120 patients’ files with pelvic tumors who were 

recorded from Europian Gaza Hospital, Al-Shifa and Al-Rantisi hospitals in Gaza Strip.  

The local ethical Helsinki committee and the Ministry of Health (MoH) approved were 

obtained.  Data obtained was computer analyzed by using SPSS version 25.  

Results: The average age (SD) of patients with pelvic tumors was 50.10 (15.61) years. 

Histopathology results showed that 67 (55.8%) of patients with pelvic tumors were benign 

tumors and 53 (44.2%) of them were malignant tumors. Kappa index illustrated that there 

is a statistically significant agreement between the results of MRI and histopathology 

(Kappa = 0.783, P < 0.001). Histopathology results as globally standard, the MRI result 

showed that 41.7% of the cases were correct positive and 47.5% were correct negative. In 

contrast, the results showed that only 8.3% false positive and 2.5% false negative. In the 

present study, the receiver operating characteristic curve (ROC curve) detected the area 

under the curve (AUC) and it was 0.897 ( P <0.001). On the other hand, sensitivity and 

specificity were 94.3% & 85.1% respectively. Positive predictive value (PPV) was 83.3% 

while negative predictive value (NPV) was 95.0%, and accuracy was 89.2% for the 

diagnostic of pelvic tumor.  

Conclusion: The study showed that MRI is accurate in predicting the type of pelvic tumors 

and have great diagnostic value in differentiating between malignant from benign. 

However, it may be sufficient as a guide for surgical planning because of MRI is useful for 

evaluating the different pathologic features of pelvic tumors.  

Recommendations: The radiologists should be use perfect criteria in the MRI report to 

demonstrate the accuracy and effectiveness of MRI in the diagnosis of tumors and raise the 

awareness of radiologists about MRI impotant. Also, MoH should be increased the quality 

of data entry in hospitals.  

Keyword: agreement, MRI, histopathology, pelvic tumor & Gaza Strip  
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 ملخص اللغة العربية
م الحوض بين المرضى في قطاع اور تشخيص أ في اليستوباثولوجي التوافق بين التصوير بالرنين المغناطيسي وعينة

 غزة

 ربا سمير محمد الجبور :الباحثة إعداد

 د. سامي األغا، د. أيمن أبو مصطفى إشراف:

  :مقدمةال
فرري انونررة األخيرررة يسررتخدم أصررب  األورام شرريوعاب بررين ا نرراث والررقرور فرري قطرراع غررزة، و  أنررواع م الحرروض أرثررراور أيعتبرر 

 ورمأ تشرخيصفي تشخيص األورام، خاصة أورام الحروض، لمرا لرو مرن قردرة عاليرة علرى واسع الرنين المغناطيسي بشرل 
 الحميد والخبيث.الورم والتمييز بين  الحوض

وعينررة اليسررتوباثولوجي  فحررص الرررنين المغناطيسرري نتررا   ىرردفت الدراسررة بشرررل عررام الررى تحديررد التوافررق بررين  اليرردف:
 بين مرضى أورام الحوض في قطاع غزة.األنسجة للورم( 

المرضرى مرن خر ل ملفرراتيم بيانرات  تجييرز اسرتبانة محرمرة لتسرجيلمرن خر ل ترم إجرراد دارسرة مقطعيرة وصرفية تحليليرة 
حروميرة وىرري مستشرفيات ثر ث مرريض، والمسرجلين فري  021الرقين يعرانون مرن أورام أعضراد الحروض والبرالم عرددىم و 

 مجمع الشفاد الطبي، مستشفى غزة األوروبي، مستشفى الرنتيسي التخصصي لألطفال.

 وموافقة وزارة الصحة والمستشفيات المرقرورة، الصحي(وتم الحصول على موافقة لجنة ىلسنري  المجلس العلمي للبحث 
  22( اصدار رقم SPSSرما تم اجراد التحليل ا حصا ي للبينات من خ ل برنام  التحليل ا حصا ي    

فحوصرررررات وأظيرررررر نترررررا   رمرررررا  ،سرررررنة 21.0الحررررروض أورام أظيررررررت النترررررا   أن متوسرررررط األعمرررررار لمرضرررررى  النترررررا  :
مررررريض  25بينمررررا %  22.5مررررن مرضررررى أورام الحرررروض مصررررابين برررر ورام حميرررردة أ  بنسرررربة  67أن اليسررررتوباثولوجي 

المعيررار األساسرري عينررة اليسررتوباثولوجي تعتبررر نتررا    %. 2... نسرربتومررا يعررادل مصررابين برر ورام الحرروض الخبيثررة أ  
أورام خبيثررة  ت رانررت% مررن الحررا  0.4.المغناطيسرري أن بررالرنين ، وبينررت نتررا   التصرروير للتشررخيص المعتمررد عالميرراب 

رانت %  5.5 بينت النتا   أن ، وبالمقابلأورام حميدة ومتوافقة ىقه النسب مع نتا   تحليل اليستوباثولوجي%  4.2.و
فرري حررين أن ، و (خاط ررة أورام خبيثررة بتحليررل الرررنين المغناطيسرري بينمررا أورام حميرردة بفحوصررات اليسررتوباثولوجي  إيجابيررة

 خاط رررررررة(. لتصررررررروير برررررررالرنين بينمرررررررا أورام خبيثرررررررة بفحوصرررررررات اليسرررررررتوباثولوجي  سرررررررلبيةأورام حميررررررردة با % رانرررررررت2.2
أظيرررت الدراسررة أن التصرروير بررالرنين المغناطيسرري دقيررق فرري التنبررو بنرروع أورام الحرروض ولررو قيمررة تشخيصررية  الخ صررة:

التصروير برالرنين الع جيرة بقد يرون ىقا ردليل لوضرع الخطرة  قلك،ربيرة في التمييز بين األورام الخبيثة والحميدة. ومع 
 الحوض.لتقييم السمات المرضية المختلفة ألورام رقلك مفيد و المغناطيسي 

ى نتيجة التصوير بالرنين المغناطيسي في وضرع الخطرة الع جيرة لمرضرى أورام الحروض لا عتماد ع يجب التوصيات:
ور الورم والبدد بالع ج فري أقصرر فتررة زمنيرة ممرنرة ، با ضرافة إلرى أن يررون للتخفيف من معاناة المرضى وتجنب تط

ىررقا البحررث بررارورة أبحرراث أخررر  تيرردف إلررى دراسررة وبيرران دقررة الرررنين المغناطيسرري فرري تشررخيص األورام والتمييررز بررين 
ع اليسرررتوباثولوجي فررري الحميرررد والخبيرررث منيرررا ، ررررقالك األبحررراث التررري تتنررراول مرررد  توافرررق نترررا   الررررنين المغناطيسررري مررر

 تشخيص أورام أخر  .
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Chapter 1 

 Introduction 

1.1 Background   

Cancer is one of the leading causes of death in the world, with nearly 14 million 

new cases and 802 million cancer-related deaths, according to the World Health 

Organization from 2009 to 2014 at a Ministry of Health (MoH, 2015). Prostate cancer is 

the eighth most prevalent another type of cancer in the Gaza Strip, with the highest rate of 

occurrence in the age group of 75 years, with 99 cases recording 36.5% of the total cases 

270 cases, while considered Bladder cancer is the ninth most prevalent type of cancer in 

the Gaza Strip. The highest incidence was recorded in the age group 65-74 years, where the 

number of cases 59 cases (24.7%) of the total cases 234 cases from 2009 to 2014 (MoH, 

2015).  

The pelvic tumor is any tumor that occur in the pelvic (Alessandrino et al., 2013). 

Clinical findings may be identified in asymptomatic patients during a routine pelvic 

examination or may cause symptoms. Typical complaints include pain, pressure sensations, 

dysmenorrhea, or abnormal uterine bleeding (Tavares et al., 2014). The recent studies 

show different types of pelvic mass risk factors such as age, genetics, ethnicity, diet, 

reproductive history, birth control pills, talcum powder and asbestos and other types of 

cancer (Luo et al., 2013 ; Alvarez et al., 2016). Although most pelvic masses are acquired 

lesions, a few arise as congenital anomalies due to maternal diabetes and exposure to 

organic solvents in early pregnancy may increase the incidence (Dart et al., 2015).  

Many pelvic tumors have a diagnostic challenge, given their proximity to a variety 

of pelvic structures and the overlap of specific imaging features among different diagnoses 

(Bazotet al.,2008; Allen et al., 2017). In evaluating pelvic tumors, a physical examination 

may not be useful. Patients exhibiting pelvic or lower abdominal symptoms should 

undergo a targeted examination based on their presenting condition (Givens et al., 2009). 

Currently, no serum biomarker is both sensitive and specific, which makes laboratory tests 

typically uninformative. Serum β-human chorionic gonadotropin (hCG) or tumor markers 

such as CA 125, Human epididymis protein 4 (HE4), Apolipoprotein A1, beta 2-
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microglobulin, OVA1 (ovarian -1), risk of ovarian malignancy algorithm (ROMA) and risk 

of malignancy index (RMI) may be helpful (Su et al.,2012; Moore et al., 2018).  

Initially, ultrasound is often the first-line imaging modality for the evaluation of 

pelvic tumors, especially in women, where the ovaries are a potential source. However, 

ultrasound may be limited by poor acoustic windows and poor depth of penetration, 

preventing the characterization of some masses (Sayasneh et al., 2015). Although imaging 

with ultrasound is preferred, computed tomography (CT) or magnetic resonance imaging 

(MRI) may be useful when the nature of the mass is still uncertain. Generally, Contrast-

enhanced MRI is an essential problem-solving tool to determine the site of origin of a 

pelvic mass, to characterize an adnexal mass, and to detect local invasion (Foti et al., 2016; 

Sofic et al., 2018).  

As a result, the main advantages of MRI are the high contrast resolution which 

proved to have both high sensitivity and specificity of diagnosis and lack of ionizing 

radiation exposure (Brisbane et al., 2016). Contrast-enhanced MRI is now widely accepted 

as the problem-solving technique for the characterization of an undeterminate pelvic mass 

and has been shown to have both high sensitivity and specificity for determining benign 

versus malignant lesions (Hubert et al., 2008).  

The treatment of pelvic tumors varies with patient symptoms, age, and risk factors. 

Even if medical management is possible for many pelvic masses for others surgical 

treatment offers the highest success rates. Different pathological conditions may show 

similar radiologic manifestations. Radiologists should be aware of MRI features of pelvic 

mass to postulate differential diagnosis (Alessandrino et al., 2013). 

To determine whether a pelvic mass needs classic surgery or operative endoscopy 

appropriate preparation and preoperative evaluation should include a complete history, 

good clinical examination, and MRI examination and some tumor marker to identify the 

risk of surgery that propels the system, as well as the concept that treatment in mass are 

related and reduce mortality and morbidity rate (Zamani et al., 2013).  

A pathological examination pelvic tumor must be done in all cases. Several studies 

have shown agreement between MRI and histopathology results for the prediction of the 

pelvic tumor. These studies have shown MRI staging of the depth of pelvic tumor invasion 

was correct in 85% of examinations compared with histopathology examination. The 
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sensitivity of MRI for the detection of deep muscle invasion was highly specific. 

Sensitivity of MRI imaging for the detection of extravesical tumor extension has high 

specificity and accuracy.The sensitivity for the detection of pelvic lymph node metastases 

was low, in contrast, specificity and accuracy were high 94% and 95% respectively (Green 

et al., 2012; Coranet al., 2017; Jayakumar et al., 2019).  

1.2 Research problem  

The health sector in Palestine is still in need of more expertise and development, as 

it suffers from a lack of competencies and resources, which delays the accurate diagnosis 

of the patient and the patient’s delay in receiving appropriate health services, and reduces 

the rate of survival. The diagnosis of a pelvic tumor will occur in 5-10% of humans in their 

lifetime. Although commonly benign, a small percentage are malignant and diagnosis of 

these at the earliest possible stage is of critical importance (Stukan et al., 2015). Serum 

biomarker tests are not accurate for diagnosis of  the pelvic tumor, so physicians depend on 

MRI and histopathology to determine types of intervention in pelvic tumor cases. In the 

Gaza Strip, there are limited studies regarding to the agreement between MRI and 

pathology finding especially in diagnosis a pelvic tumor cases. Unfortunately, the report of 

histopathology needs about one month in the ministry of health laboratory to finish and this 

will lead to a lot of complications to patients and delay patient’s treatment and appropriate 

intervention. Early detection of pelvic tumor depending on accuracy and agreement  of 

MRI with histopathology findings will help the physicians to monitor of pelvic tumor size 

and avoid a lot of complications.  

1.3 Justification of the study 

Morbidity and mortality of pelvic tumor gradually increase in the worldwide 

(WHO, 2017). In the Gaza strip, cancer is the second cause of death (6.2%) after heart 

disease. Early identification and diagnosis of the pelvic tumor by MRI report without the 

wait of histopathology findings in patients is helpful in the control of the tumor and delay 

its progression before the onset of complication or metastasis. However, this is lead to 

monitoring the pelvic tumor size in patients, help health service provides to begin 

treatment, increased survival rate, and lower treatment costs. To the best of our knowledge, 

there is no previous data is describing the accuracy of MRI. This study showed the role of 

MRI as an early prediction of the pelvic tumors. This issue highlighted the importance of 
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the MRI in diagnosis and prognosis by the results of histopathology findings as a standard 

among the pelvic tumors in the Gaza Strip. 

1.4 General Objective  

To measure the agreement between magnetic resonance imaging (MRI) and 

histopathology for prediction of pelvic tumor patients in Gaza Strip.  

1.5 Specific objectives  

1- To identify the prevalence of malignant for pelvic mass patients in the Gaza Strip.   

2- To determine whether diagnostic criteria will be established to help differentiate 

between benign and malignant pelvic tumors at an early stage by using a 

histopathology technique.  

3- To calculate accuracy, sensitivity, specificity, negative predictive value (NPV), 

positive predictive value (PPV) and agreement between MRI and histopathology 

for prediction of a pelvic tumor.   

4- To assess the effect of socio-demographic data and clinicl data on patient results 

with a pelvic tumor.  
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Chapter 2 

Literature review 

In this chapter, the researcher illustrates the pathology of pelvis in female and male 

of pelvic tumor. It also demonstrates the modalities of a diagnostic the pelvic tumor, the 

prevalence of cancer in Palestine and the procedure of MRI and histopathology. The 

chapter provides a comprehensive review of previous related studies.  

2.1 Pathology of the pelvis:  

Pelvic diseases are various types of pelvic pathology in pelvic cavity functions 

(Ackenbom et al., 2016).  

2.1.1 Pelvic inflammatory disease   

Pelvic inflammatory disease (PID) in female is general acute inflammation of the 

pelvic cavity, due to bacterial infection of the ovaries, cervix, uterus, or fallopian tubes. 

The disease is most often transmitted by sexual intercourse and is generally the result of 

infection with chlamydia or gonorrhea (Brunham et al., 2015).  

2.1.2 Ectopic pregnancy  

 PID is the main reason of tubal (ectopic) pregnancy. In an ectopic pregnancy, the 

adhesions scar tissue from PID prevents the fertilized egg from making its way through the 

fallopian tube to implant in the uterus. Ectopic pregnancies can cause massive, life-

threatening bleeding and require emergency medical attention (Moore et al., 2016).  

2.1.3 Tubo-Ovarian Abscess  

Tubo-Ovarian Abscess (TOA) is a complex infectious mass of the adnexa that forms 

as a sequela of pelvic inflammatory disease. Classically, a TOA manifests with an adnexal 

mass, lower abdominal-pelvic pain, elevated white blood cell count, fever, and/or vaginal 

discharge; however, presentations of this disease can be highly variable. Should the 

abscess rupture, life-threatening sepsis can result, thus any clinical concern for this 

diagnosis requires prompt evaluation and treatment (Kairys & Roepke, 2019).  

2.1.4 Infertility  

Infertility is a common problem in about 10% of women aged 15 to 44 years, which 

is an inability to conceive a child. It can occur with either male or female sexual problems 

or it may have combined reasons affecting both male and female (Akhondi et al., 2013).  

2.1.5 Pelvic Tumors:  

Pelvic tumors expand in the gynecologic or pelvic organs, such as the uterus, cervix, 

prostate, bladder or other nearby organs. There are many tumors can reason a mass to 

https://www.britannica.com/science/ovary-animal-and-human
https://www.merriam-webster.com/dictionary/acute
https://www.britannica.com/science/ovary-animal-and-human
https://www.britannica.com/science/ovary-animal-and-human
https://www.britannica.com/science/ovary-animal-and-human
https://www.britannica.com/science/ovary-animal-and-human
https://www.britannica.com/science/cervix
https://www.britannica.com/science/cervix
https://www.britannica.com/science/uterus
https://www.britannica.com/science/fallopian-tube
https://www.britannica.com/science/fallopian-tube
https://www.britannica.com/science/fallopian-tube
https://www.britannica.com/science/sexual-intercourse
https://www.britannica.com/science/sexual-intercourse
https://www.britannica.com/science/sexual-intercourse
https://www.britannica.com/science/Chlamydia-microorganism
https://www.britannica.com/science/Chlamydia-microorganism
https://www.britannica.com/science/Chlamydia-microorganism
https://www.britannica.com/science/gonorrhea
https://www.britannica.com/science/gonorrhea
https://www.britannica.com/science/sexually-transmitted-disease
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develop in the pelvic area, and many of these masses are not cancerous. However, when 

cancer is detected it is important to look for specialized treatment from cancer experts 

(Angelini et al., 2015).  

2.2 Female Pelvic Tumors:  

2.2.1 Endometrial Cancer  

Endometrial cancer occurs most commonly after menopause because it arises from 

the inner layer of the uterus called the endometrium that's due to abnormal growth of cells 

that can spread to other parts of the body. This sign is pain with urination, and vaginal 

bleeding not associated with a menstrual period (Choi et al., 2018).  

2.2.2 Uterine fibroids  

Uterine fibroids are called leiomyoma’s or myomas and they are noncancerous 

growths of the uterus that often appear during childbearing years. Also, uterine fibroids 

aren't associated with an increased risk of uterine cancer and rarely develop into cancer 

(Stewart et al., 2016). Most fibroids do not cause any symptoms, but some women with 

fibroids can have Frequent urination, enlargement of the lower abdomen, feeling of 

fullness in the pelvic area, pain during sexual intercourse, Lower back pain, complications 

during pregnancy, including a six-time greater risk of cesarean section, reproductive 

problems, such as infertility, heavy bleeding (which can be heavy enough to cause anemia) 

or painful periods ( Zepirid et al., 2016).   

2.2.3 Endometrial stromal sarcoma  

Endometrial stromal sarcomas are rare malignant tumors of the uterus which occur 

due to uncontrolled cell growth in the uterus. It is specifically, develops in the supporting 

connective tissue of the uterus called stroma. The exact underlying cause of endometrial 

stromal sarcoma is currently unknown. Most cases occur sporadically in people with no 

family history of the tumor, signs and symptoms of the tumor include abdominal pain, 

abnormal uterine bleeding, and frequent urination (Lee, & Nucci, 2015).  

2.2.4 Uterine adenosarcoma  

Uterine adenosarcoma is defined as a biphasic tumor composed of both sarcomata’s 

stroma and benign epithelium Also, it  is a mixture of an adenoma (a tumor that starts in 

the gland-like cells of epithelial tissue) and a sarcoma (a tumor that starts in bone, 

cartilage, fat, muscle, blood vessels, other connective or supportive tissue). An example of 

an adenosarcoma is a Wilms tumor (Piscuoglio et al., 2016).  

https://en.wikipedia.org/wiki/Menopause
https://en.wikipedia.org/wiki/Menopause
https://en.wikipedia.org/wiki/Menopause
https://en.wikipedia.org/wiki/Uterus
https://en.wikipedia.org/wiki/Uterus
https://en.wikipedia.org/wiki/Uterus
https://en.wikipedia.org/wiki/Endometrium
https://en.wikipedia.org/wiki/Endometrium
https://en.wikipedia.org/wiki/Cells_(biology)
https://en.wikipedia.org/wiki/Cells_(biology)
https://en.wikipedia.org/wiki/Cells_(biology)
https://en.wikipedia.org/wiki/Cells_(biology)
https://en.wikipedia.org/wiki/Dysuria
https://en.wikipedia.org/wiki/Dysuria
https://en.wikipedia.org/wiki/Vaginal_bleeding
https://en.wikipedia.org/wiki/Vaginal_bleeding
https://en.wikipedia.org/wiki/Vaginal_bleeding
https://en.wikipedia.org/wiki/Menstrual_period
https://en.wikipedia.org/wiki/Menstrual_period
https://en.wikipedia.org/wiki/Menstrual_period
https://www.womenshealth.gov/glossary#cesarean
https://www.womenshealth.gov/glossary#cesarean
https://www.womenshealth.gov/glossary#infertility
https://www.womenshealth.gov/glossary#infertility
https://www.womenshealth.gov/a-z-topics/iron-deficiency-anemia
https://www.womenshealth.gov/a-z-topics/iron-deficiency-anemia
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2.2.5 Squamous cell carcinoma of the cervix  

The cervix is the extension of the uterus into the top part of the vagina. A small 

passage through the middle of the cervix leads into the cavity of the uterus. Malignant 

invasive tumor showing squamous cell differentiation, invasive squamous cell carcinoma is 

the most common malignant neoplasm of the uterine cervix, Mean age 51 years, 

uncommon before age 30 years but most are ages 45 - 55 years (Howitt et al., 2016).  

2.2.6 Fallopian tube cancer  

Fallopian tube cancer is very rare and it is prevalence about 1% of all reproductive cancers 

in women start in the fallopian tubes. A patient gets fallopian tube cancer if a patient 

inherited a change (mutation) to the BRCA gene, which makes ovarian and breast cancers 

more likely. Fallopian tube cancer may have a higher chance of having it if have Never 

given birth, never used birth control pills and never breastfed a child (Wang et al., 2016).   

2.2.7 Clear cell adenocarcinoma of the ovary   

Clear cell adenocarcinoma of the ovary is a subgroup of primary epithelial ovarian 

carcinoma. This type of pelvic tumor accounts for 5–10% of all ovarian tumors. The mean 

age for affected patients is 52 years. Several studies showed that there is an association 

with nulliparity, endometriosis, and endometriosis cysts. Presenting symptoms include 

abdominal discomfort, pain, and distention and gastrointestinal symptoms (Maru et al., 

2017).  

2.3 Male Pelvic Tumors:  

2.3.1 Prostate cancer  

Prostate cancer is originally confined to the prostate gland then grows slowly, where 

it may not cause serious destruction. However, some types of prostate cancer are 

aggressive and can spread quickly, and other types grow slowly and may need minimal or 

even no treatment (Mohler et al., 2016). 

2.3.2 Testicular tumors  

The most common solid malignancy affecting males between the ages of 15 to 35 

years, although they represent only approximately 1 % of all solid tumors in men. The two 

main categories of testicular tumors are germ cell tumors (GCTs), which account for 95 % 

of cases and sex cord-stromal tumors (Steele et al., 2018).  

2.4 Tumor in both male and Female:   

2.4.1 Colorectal Cancer  

Colon and rectal cancers are the same in many ways, but they are different in 

treatments. Because the sits of the rectum in a tight space, barely separated from other 

https://www.webmd.com/cancer/
https://www.webmd.com/cancer/
https://www.webmd.com/cancer/
https://www.webmd.com/women/picture-of-the-breasts
https://www.webmd.com/women/picture-of-the-breasts
https://www.webmd.com/women/picture-of-the-breasts
https://www.webmd.com/cancer/
https://www.webmd.com/cancer/
https://www.webmd.com/cancer/
https://www.webmd.com/sex/birth-control/birth-control-pills
https://www.webmd.com/sex/birth-control/birth-control-pills
https://www.webmd.com/sex/birth-control/birth-control-pills
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organs and structures in the cavity of pelvis. So, there challenging at complete surgical 

removal of rectal cancer is highly complex (Aran et al., 2016). 

2.4.2 Urinary bladder Cancer  

Bladder cancer usually starts in the transitional epithelium, which are the cells that 

line the bladder, and it’s the most common at urinary bladder tumor. There are several 

types of cancer can start in the bladder, including squamous cell carcinoma, 

adenocarcinoma, small cell carcinoma and sarcoma. The main forms of treatment including 

biological therapy surgery chemotherapy and radiation therapy (Silver et al., 2018).  

2.4.3 Metastatic Cancer  

Approximately 3% of ovarian tumors are due to metastases, most commonly from 

the breast, stomach, colon and other female organs. Krukenberg tumors are characterized 

by ovarian enlargement secondary to signet-ring cell carcinoma that has metastasized to 

the ovary, most commonly from the stomach and breast (Carrick et al., 2019).  

2.5 Prevalence of genetic cancers among patients in Palestine:  

In worldwide cancer is the second leading cause of death (GBD, 2015). Cancer is 

also the second leading cause of death in Palestine. Over 100 types of cancers influence 

humans; nearly all cancer is classified as benign tumors . Risk factors such as 

environmental factors, radiation exposure, diet, smoking and lifestyle, in addition to social-

health factors such as extended post-reproductive lifespan and level of medical services, 

are measured as major determinants of cancer prevalence, there is no precise record of 

cancer incidence or prevalence in the Palestinian community since estimates of cancer 

prevalence depend on survival rates (Attili, et al., 2019).  

2.6 Diagnostic of pelvic tumor:  

The radiology methods for diagnosis of pelvic tumor are sonography (ultrasound), 

CT or MRI (Foti et al., 2016; Sofic et al., 2018).  

2.6.1 Ultrasound   

The sonographic differential diagnosis of a pelvic masses based on their location, 

internal consistency, size and definition of borders is presented. Besides separating pelvic 

masses into the conventional categories of cystic, solid, complex and grayscale 

sonographic features of a pelvic mass can be accustomed to subcategorize these masses 

into a more useful vary diagnoses. The information of sonographic can be effectively 

utilized for establishing differential diagnoses of pelvic masses. Many pelvic masses, for 

example, dermoid cysts diagnostic more than one sonographic appearance, therefore, had 

to be considered in more than one diagnostic category (Benacerraf al., 2015).  

https://www.medicalnewstoday.com/articles/158513.php
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2.6.2 Computed Tomography (CT) 

CT is mostly used for staging, CT should be performed with oral and intravenous 

contrast material during the venous phase of enhancement. Positive oral contrast material is 

useful for bowel wall implants and negative oral contrast material is useful for calcified 

tumor implants (Laifer-Narin et al., 2018).  

2.6.3 Magnetic Resonance Imaging (MRI)   

MRI contributes to complementary and central roles in the care of patients with 

pelvic organs tumor. Because treatment often requires combinations of surgery, 

chemotherapy, and radiotherapy imaging is central to triage and to determining prognosis 

(Lee et al., 2015). MRI is a useful and accurate tool in the diagnosis, staging and follow-up 

of a tumor (Devine et al., 2015). 

High-resolution phased-array MRI is recommended as a standard imaging modality 

for pre-operative local staging of most types of tumor , with excellent soft tissue contrast, 

functional imaging ability, and multi-planar capability  

In prostate cancer-targeted biopsies and mpMRI are capable to identify significant 

prostate cancer accurately and moderate insignificant prostate cancer detection. As long as 

the negative predictive value (NPV) is still imperfect, systematic cores should not be 

absent for optimal staging of disease. The potential to correctly classify aggressiveness of 

disease and to guide and plan prostatectomy is evolving (Radtke, et al., 2015).  

2.6.3.1 Role of diffusion-weighted MRI in differentiating malignancies from benign 

ovarian tumors  

Diffusion-weighted magnetic resonance imaging (DW-MRI) helped distinguish 

malignancies from benign ovarian tumors, even superior to CT with an accuracy of 88-

93% (Valentini et al., 2012).  

 DW-MRI measures Brownian motions of water molecules in an anatomical district 

to reflect the biophysical tissue properties, including cellular density and organization, 

microcirculation as well as diffusivity of the water and so on (Cappabianca et al., 2013). It 

has been suggested that DW-MRI with ADC help differentiate malignant and benign 

tissues in different organs, usually with high signal intensities, have low ADC values 

which reflect the restriction of water molecules mainly because of their higher cellularity, 

increased extracellular space tortuosity and tissue disorganization (Morita et al., 2011). 

Therefore, DW-MRI may improve the detection of malignancies by the increase of their 

conspicuity, helping identify peritoneal metastases and recurrent disease (Sala et al., 2010).  
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2.6.3.2 The role of magnetic resonance imaging in the evaluation of endometrial 

carcinoma  

Assessment Endometrial cancer by T2W sequences regarding, in sagittal and the 

axial plane. It appears as a thickened endometrium and an expanded cavity. The tumor is of 

intermediate to high signal intensity, but often lower than a typical signal intensity of the 

endometrium. The abnormal endometrium often appears as heterogeneous SI on T2W. An 

estimation of the invasion depth is made on T2W sequences. Sometimes application of the 

contrast is required to distinguish the tumor more precisely from the surrounding 

myometrium as a zone that slowly and to a lesser degree enhances signal intensity 

compared to intact myometrium (Sala et al., 2007). 

On T1W sequences endometrial carcinoma is isointense as a normal endometrium. 

On T2W sequences it may be of lower intensity, isointense, of higher intensity or 

heterogeneous. After intravenous administration of contrast medium, the lower segments 

of a normal myometrium show earlier enhancement. Endometrial cancer shows earlier 

enhancement compared to a normal endometrium and a later one compared to the 

myometrium. The maximum of the contrast between a tumor and the myometrium is 

achieved in the equilibrium phase. The application of contrast medium has increased the 

precision of the method and has provided a more precise staging of endometrial cancer 

(Manfredi, 2004 ). 

  

Figure (2.1): Pelvic MRI: a) T2W and b) T1W C+ images show cervical stromal invasion without a 

clear distinction between epithelium and stoma (arrows) (stage II). (Manfredi,2004) 

  

Figure (2.2): Pelvic MRI: a) T2W and b) T1W C+ images show adnexal metastasis 

(arrows) (stage IIIa). (Manfredi,2004) 
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Treatment for pelvic organ tumors may involve chemotherapy, surgery, radiation 

therapy or a combination of more than one the treatment. Treatment plan is recommending 

for a patient will take many factors into account, including the stage and type of cancer, the 

size and location of the tumor. Our multispecialty team meets regularly as a tumor board to 

ensure our patients receive a tailored treatment plan that gives them the best chance of a 

successful outcome and improved quality of life. Oncologists are always looking for a 

customized treatment plan that gives them the best chance of achieving a successful 

outcome and improving the type o life (Miller et al., 2016).  

2.6.4 Histopathology/cytopathology  

Histopathology and cytopathology have been the main tools utilized in the diagnosis 

of cancer. These techniques have evolved from an era of diagnosis based on hematoxylin 

and eosin (H&E) stained slides to the current regular evaluation of tumors by 

immunocytochemistry (IHC) to confirm tumor histogenesis and subtype. Molecular 

histopathology using in-situ hybridization (ISH) techniques also provide additional 

information influencing prognosis and treatment in cancers (Allen et al., 2017).   

2.7 Previous studies regarding to agreement between MRI and Pathology Findings 

for predicting pelvic tumor  

Girometti et al., (2019) carried out a study to explore the inter-reader agreement in 

assessing prostate cancer of PI-RADS v2 by using whole-mount histology as the standard 

of reference. A total of 48 patients with biopsy-proven prostate cancer referred for radical 

prostatectomy, undergoing staging multiparametric magnetic resonance imaging (mpMRI) 

between May 2016 to February 2017. The results presented in 71 lesions found on 

histology, there was a moderate agreement in assigning to all cancers (K = 0.53) and 

clinically significant Prostate cancer (K = 0.47). they concluded moderate to the substantial 

agreement in assigning the categories and assessing the spectrum of cancers found on 

whole-mount histology, as the most reproducible cutoff for clinically significant Prostate 

cancer.  

 

The prevalence and localization of residual mesorectal tissue by postoperative MRI 

of rectal cancer and compare this between Transanal total mesorectal excision (TaTME) 

and laparoscopic TME (LapTME) patients were determined by Helbach et al., (2019). In 

addition, they assessed correspondence with histopathological quality. The researchers 

selected two groups of patients with Subclassification cT1–T3 rectal cancer who 

underwent TME surgery with primary anastomosis were included, each group consisting 



 14 

of 32 patients. Postoperative T2-weighted MRI of the pelvis was performed at least 6 

months after TME surgery and evaluated by two radiologists independently.  

The residual mesorectum was defined as any residual mesorectal tissue detectable 

after TME. The localization of the tissue was categorized in relation to height in the pelvis 

and position of the level of anastomosis. The results showed residual mesorectal tissue was 

detected in 3.1% of TaTME patients and of 46.9% in LapTME patients (P < 0.001). 

Additionally, Multivariate analysis identified the only type of surgery as a significant risk 

factor for leaving residual meso rectum. Other known risk factors for incomplete TME, 

such as body mass index (BMI) and male gender, were not significant. In contrast, No 

relation was seen between specimen quality and prevalence of residual rectum. The final 

concluded in this study was the completeness of mesorectal excision was significantly 

better with TaTME than with standard laparoscopic technique.  

 

Preoperative diffusion-weighted MRI and intraoperative frozen sections for 

predicting the tumor grade in endometriosis endometrial cancer was proposed by Tanaka et 

al., (2018). The sample size was 91 patients with endometrioid endometrial cancer were 

imaged on DW-MRI with the apparent diffusion coefficient (ADC) calculated and a frozen 

section (FS) diagnosis made before and at hysterectomy. The diagnostic accuracy for 

predicting the tumor grade for diffusion-weighted magnetic resonance imaging (DW-MRI) 

and the FS diagnosis compared to the ultimate histologic status was analyzed. The results 

showed 91 patients with endometrioid endometrial cancer, high-grade (endometrioid G3) 

tumors had lower ADC values than low-grade (endometrioid G1/2) tumors. The cut-off of 

the mean ADC mean values for predicting high-grade tumors resulted in 743×10
-6

 mm
2
/sec 

according to ROC. The true positive rates of ADC values and FSs for the prediction of 

high-grade tumors did not differ to a statistically significant extent (73.3% vs. 66.7%, 

respectively: P =0.700). However, the true negative rate of ADC values for the prediction 

of low-grade tumors was significantly lower than that of the FSs (64.5% vs. 98.7%, P 

=0.0100). The kappa statistics of ADC values and FSs were 0.23 and 0.73, respectively. Of 

note, all five patients with high-grade tumors for whom intraoperative FSs indicated low-

grade tumors were predicted to have high-grade tumors on preoperative DW-MRI. the 

authors were concluded FS diagnosis is more suitable for predicting high-grade tumors 

than DW-MRI; however, physicians should pay close attention to tumors with low ADC 

values on preoperative DW-MRI.  
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A cross-sectional study to assess the diagnostic performance of diffusion weighted-

MRI (DW-MRI) in the detection of pelvic lymph node metastases in patients with prostate 

and/or bladder cancer staged as N0 with preoperative cross-sectional imaging achieved by 

Thoeny et al., (2015). Patients with no enlarged lymph nodes on preoperative cross-

sectional images who were scheduled for radical resection of the primary tumor and 

extended pelvic lymph node dissection were enrolled. All patients were examined with a 3-

T MR unit, and examinations included conventional and DW MRI of the entire pelvis. 

Image analysis was performed by three independent readers blinded to any clinical 

information. Metastases were diagnosed on the basis of high signal intensity on high b 

value DW-MR images and morphologic features (shape, border). Histopathologic 

examination served as the standard of reference. the findings of the resulta were a total 

of4846 lymph nodes were resected in 120 patients. Eighty-eight lymph node metastases 

were found in 33 of 120 patients (27.5%). Short-axis diameter of these metastases was less 

than or equal to 3 mm in 68, more than 3 mm to 5 mm in 13, more than 5 mm to 8 mm in 

five; and more than 8 mm in two. On a per-patient level, the three readers correctly 

detected metastases in 26 (79%; 95% CI: 64%, 91%), 21 (64%; 95% CI: 45%, 79%), and 

25 (76%; 95% CI: 60%, 90%) of the 33 patients with metastases, with respective 

specificities of 85% (95% CI: 78%, 92%), 79% (95% CI: 70%, 88%), and 84% (95% CI: 

76%, 92%), respectively. On the other hands, analyzed according to hemipelvis, lymph 

node metastases were detected with histopathologic examination in 44 of 240 pelvic sides 

(18%); the three readers correctly detected these on DW-MRI in 26 (59%; 95% CI: 45%, 

73%), 19 (43%; 95% CI: 27%, 57%), and 28 (64%; 95% CI: 47%, 78%) of the 44 cases, 

respectively. At the end, the authors concluded, DW-MRI enables noninvasive detection of 

small lymph node metastases in normal sized nodes in a substantial percentage of patients 

with prostate and bladder cancer diagnosed as N0 with conventional cross-sectional 

imaging techniques.  

 

Le et al., (2015)  explored the impact of MRI-ultrasound fusion prostate biopsy on 

the prediction of final surgical pathology. In this study, A total of 54 consecutive men 

undergoing radical prostatectomy at UCLA after fusion biopsy were included in this 

prospective, institutional review board-approved pilot study. Using MRI-ultrasound fusion, 

tissue was obtained from a 12-point systematic grid (mapping biopsy) and from regions of 

interest detected by multipara metric magnetic resonance imaging (targeted biopsy). A 

single radiologist read all MRI, and a single pathologist independently reviewed all biopsy 

https://pubs.rsna.org/author/Thoeny%2C+Harriet+C
https://pubs.rsna.org/author/Thoeny%2C+Harriet+C
https://www.sciencedirect.com/science/article/pii/S0022534714035095#!
https://www.sciencedirect.com/science/article/pii/S0022534714035095#!
https://www.sciencedirect.com/topics/medicine-and-dentistry/nuclear-magnetic-resonance
https://www.sciencedirect.com/topics/medicine-and-dentistry/nuclear-magnetic-resonance
https://www.sciencedirect.com/topics/medicine-and-dentistry/nuclear-magnetic-resonance
https://www.sciencedirect.com/topics/medicine-and-dentistry/nuclear-magnetic-resonance
https://www.sciencedirect.com/topics/medicine-and-dentistry/nuclear-magnetic-resonance
https://www.sciencedirect.com/topics/medicine-and-dentistry/prostate-biopsy
https://www.sciencedirect.com/topics/medicine-and-dentistry/prostate-biopsy
https://www.sciencedirect.com/topics/medicine-and-dentistry/prostatectomy
https://www.sciencedirect.com/topics/medicine-and-dentistry/prostatectomy
https://www.sciencedirect.com/topics/medicine-and-dentistry/biopsy
https://www.sciencedirect.com/topics/medicine-and-dentistry/biopsy
https://www.sciencedirect.com/topics/medicine-and-dentistry/magnetic-resonance-imaging
https://www.sciencedirect.com/topics/medicine-and-dentistry/magnetic-resonance-imaging
https://www.sciencedirect.com/topics/medicine-and-dentistry/magnetic-resonance-imaging
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and whole-mount pathology, blinded to prior interpretation and matched specimen. 

Gleason score concordance between biopsy and prostatectomy was the primary endpoint. 

After data analysis results showed the mean patient age was 62 years and the median 

prostate-specific antigen was 6.2 ng/ml. Final Gleason score at prostatectomy was 6 (13%), 

7 (70%) and 8–9 (17%). A tertiary pattern was detected in 17 (31%) men. Of 45 high 

suspicion (image grade 4–5) MRI targets 32 (71%) contained prostate cancer. The per core 

cancer detection rate was 20% by systematic mapping biopsy and 42% by targeted biopsy. 

However, the highest Gleason pattern at prostatectomy was detected by systematic 

mapping biopsy in 54%, targeted biopsy in 54% and a combination in 81% of cases. 

Overall 17% of cases were upgraded from fusion biopsy to final pathology and 1 (2%) was 

downgraded. The combination of targeted biopsy and systematic mapping biopsy was 

needed to obtain the best predictive accuracy. Finally, they concluded MRI-ultrasound 

fusion biopsy allowed for the prediction of final prostate pathology with greater accuracy 

than that reported previously using conventional methods (81% vs 40% to 65%, 

respectively). 

  

Lin et al. (2015) were investigated the application of histogram analysis of apparent 

diffusion coefficient (ADC) in characterizing pathologic features of cervical cancer and 

benign cervical lesions. The prospective study was approved by the institutional review 

board, and written informed consent was obtained. Seventy-three patients with cervical 

cancer (33-69 years old; 35 patients with International Federation of Gynecology and 

Obstetrics stage IB cervical cancer) and 38 patients (38-61 years old) with the normal 

cervix or cervical benign lesions (control group) were enrolled. All patients underwent 3-T 

diffusion-weighted imaging (DWI) with b values of 0 and 800 s/mm
2
. ADC values of the 

entire tumor in the patient group and the whole cervix volume in the control group were 

assessed. Mean ADC, median ADC, and 25th percentile of ADC was significantly higher 

for adenocarcinoma (P = 0.021, 0.006, and 0.004, respectively), and skewness was 

significantly higher for squamous cell carcinoma (P = 0.011). Median ADC was 

statistically significantly higher for well or moderately differentiated tumors (P = 0.044), 

and skewness was statistically significantly higher for poorly differentiated tumors (P = 

0.004). Conversely, no statistically significant difference of ADC histogram was observed 

between lymphovascular space invasion subgroups. All histogram parameters differed 

significantly between stage IB cervical cancer and control groups (P<0.05). The authors 

concluded the distribution of ADCs characterized by histogram analysis may help to 

https://www.sciencedirect.com/topics/medicine-and-dentistry/gleason-score
https://www.sciencedirect.com/topics/medicine-and-dentistry/gleason-score
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distinguish early-stage cervical cancer from the normal cervix or cervical benign lesions 

and may be useful for evaluating the different pathologic features of cervical cancer.  

 

Oh et al., (2015) conducted a study to determine correlate the apparent diffusion 

coefficient (ADC) values of epithelial ovarian cancers with histological grade and surgical 

stage. The researchers have enrolled 43 patients with pathologically proven epithelial 

ovarian cancers for this retrospective study. All patients in this study underwent 

preoperative pelvic MRI including diffusion-weighted images with P value of 0 and 1000 

s/mm
2
 at the 3.0-T unit. The mean ADC values of the solid portion of the tumor were 

measured and compared among different histological grades and surgical stages. Finally, 

the results showed the mean ADC values of epithelial ovarian cancers differed 

significantly between grade 1 (well-differentiated) and grade 2 (moderately differentiated) 

(P = 0.013) as well as between grade 1 and grade 3 (poorly differentiated) (P = 0.01); In 

contrast, no statistically significant difference existed between grade 2 and grade 3 (P = 

0.737). On the other hand, the receiver-operating characteristic analysis indicated that a 

cutoff ADC value of less than or equal to 1.09 × 10
−3

 mm
2
/s was associated with 94.4% 

sensitivity and 85.7% specificity in distinguishing grade 1 and grade 2/3 cancer. The 

difference in mean ADC values was statistically significant for early-stage (FIGO stage I) 

and advanced stage (FIGO stage II-IV) cancer (P = 0.011). The Authors concluded the 

mean ADC values of the solid portion of epithelial ovarian cancers negatively correlated to 

histologic grade and surgical stage. Also, the mean ADC values may be useful imaging 

biomarkers for assessment of tumor grade of epithelial ovarian cancer.  

 

Correlation between clinical T-stage MRI (cTMRI) with histopathology in prostate 

cancer staging with extracapsular extension (ECE) risk scoring using multiparametric 

assessed by Boesen et al., (2015). The sample size was eighty-seven patients with 

clinically localized prostate cancer scheduled for radical prostatectomy were prospectively 

enrolled. The researcher demonstrated correlation histopathology and cTMRI (R=0.658; 

P < 0.001) and a weighted K = 0.585; ECE was present in 31/87 (36 %) patients. ECE risk-

scoring showed an Areas under receiver operating characteristic curves (AUC) of 0.65-

0.86 on ROC-curve for both readers, with sensitivity and specificity of 81 % and 78 % at 

best cutoff level, respectively. When tumor characteristics were influenced by personal 

opinion, the sensitivity and specificity for prediction of ECE changed to 61 %-74 % and 77 

%-88 % for the readers, respectively. The concluded Multiparametric MRI with ECE risk-

https://www.sciencedirect.com/science/article/pii/S0720048X15000261#!
https://www.sciencedirect.com/science/article/pii/S0720048X15000261#!
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scoring is an accurate diagnostic technique in determining prostate cancer clinical tumor 

stage and ECE at final pathology.   

 

Bourgioti et al., (2015) reported discriminant MRI features between cervical and 

endometrial carcinomas and to design an MRI- scoring system, with the potential to predict 

the origin of uterine cancer (cervix or endometrium) in histologically indeterminate cases. 

The researcher dedicated pelvic MRIs of 77 patients with uterine tumors involving both 

cervix and corpora were retrospectively analyzed by two experts in female imaging. Seven 

MRI tumor characteristics were statistically tested for their discriminated ability for tumor 

origin compared to final histology: tumor location, perfusion pattern, rim enhancement, 

depth of myometrium invasion, cervical stromal integrity, intracavity mass, and retained 

endometrial secretions. The statistical analysis for K value was excellent for most of the 

imaging criteria. Using ROC curve analysis, the estimated optimal cut-off for the MRI-

scoring system was 4 with 96.6% sensitivity and 100% specificity. Using a ≥ 4 cut-off for 

cervical cancers and < 4 for endometrial cancers, 97.4% of the patients were correctly 

classified. 2/58 patients with cervical cancer had an MRI score <4 and none of the patients 

with endometrial cancer had an MRI score > 4. The AUC of the MRI-scoring system was 

0.99 (95% CI 0.98–1.00). However, when the MRI-score was applied to 20/77 patients 

with indeterminate initial biopsy and to 5/26 surgically treated patients with erroneous pre-

op histology, all cases were correctly classified. In summarized the authors concluded the 

produced MRI-scoring system may be a reliable problem-solving tool for the differential 

diagnosis of cervical vs. endometrial cancer in cases of equivocal histology.   

 

A cross-sectional survey to investigate the accuracy of preoperative CT, MRI and 

diffusion-weighted imaging with background body signal suppression (DWIBS) in the 

prediction of nodal involvement in primary rectal carcinoma patients in the absence of 

tumor invasion into pelvic structures. the number of subjects 52 patients with primary 

rectal cancer were preoperatively assessed by CT and MRI at 1.5 T with a phased-array 

coil. The outcome of the survey pointed out the accuracy of CT, MRI, and DWIBS were 

57.7%, 63.5% and 40.4%, respectively. The accuracy of DWIBS with higher sensitivity 

and NPV for evaluating primary rectal cancer patients was lower than that of CT and MRI. 

In contrast, nodal staging agreement between imaging and pathology was fairly strong for 

CT and MRI (K = 0.331 and 0.348, P<0.01) but was relatively weaker for DWIBS 

(K = 0.174, P<0.05). The accuracy was 57.7% and 59.6%, respectively, for CT and MRI 
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when the lymph node border information was used as the criteria and was 57.7%, 61.5%, 

respectively, for enhanced CT and MRI when the lymph node enhancement pattern was 

used as the criteria. In briefly, the researcher concluded MRI is more accurate than CT in 

predicting nodal involvement in primary rectal carcinoma patients in the absence of tumor 

invasion into pelvic structures. DWIBS has a great diagnostic value in differentiating small 

malignant from benign lymph nodes (Zhou et al., 2014).  

 

Park et al. (2014) determined whether the accuracy of preoperative MRI in 

predicting pathology stage in rectal cancers: node-for-node matched histopathology 

validation of MRI features. The study design was a prospective, observational cohort study 

at a tertiary-care hospital. A total of 40 patients with rectal cancer were enrolled. The result 

shown agreement between MRI and histologic assessment of the T stage was 82.5%. Of 

the 341 nodes harvested, 120 were too small (<3 mm) to be depicted on MRI, and 18 of 

these contained metastasis (15%). A correlation between the results of MRI and 

histopathology was feasible for 205 lymph nodes, and the overall success rate of matching 

between the two techniques was 91.1% (205 of 221). Preoperative MRI revealed a node-

by-node sensitivity and positive predictive value of 58.0%, and 61.7%. There was no 

difference in the diagnostic accuracy between the primary surgery subgroup and 

preoperative radiation subgroups. They concluded preoperative MRI was moderately 

accurate for the prediction of mesorectal lymph node metastasis. Moreover, preoperative 

MRI was insufficient for detecting small lymph nodes (<3 mm) with metastasis. 

 

Role of preoperative MRI in the evaluation of patients with persistent or recurrent 

gynecological malignancies before pelvic exenterating was measured by the study included 

50 patients with persistent or recurrent gynecological malignancies who underwent pelvic 

exenteration between January 1999 and December 2011 and had MRI at most 90 days 

before surgery. The results demonstrated the invasion of the bladder, rectum and pelvic 

sidewall were 0.96, 0.90 and 0.98 for reader 1 and 0.95, 0.88 and 0.90 for reader 2, 

respectively. Corresponding sensitivities/specificities were 87.0 %/92.6 %, 81.3 %/97.0 %, 

87.5 %/97.2 % for reader 1, 87.0 %/100.0 %, 75.0 %/97.0 %, 75.0 %/94.4 % for reader 2, 

respectively. Inter-reader agreement was excellent for organ invasion (K = 0.81–0.85). 

Pelvic sidewall invasion on MRI was associated with overall and recurrence-free survival 

(P = 0.01–0.04 for the two readers). At last, the study concluded was preoperative MRI is 

accurate in predicting organ invasion. It may guide surgical planning and serve as a 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24695111
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24695111
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predictive biomarker in patients undergoing pelvic exenteration for gynecological 

malignancies (Donati et al., 2013).  

 

Diagnostic accuracy of MRI in detecting colorectal tumor invasion according to 

seven intrapelvic compartments for planning pelvic surgery was assessed by Georgiou et 

al., (2013). The study population was 63 consecutive patients who underwent preoperative 

MRI planning for surgery, defined as operative excision beyond conventional mesenteric 

planes for locally advanced (n = 23) and recurrent (n = 41) pelvic colorectal cancer. The 

outcome of results showed the sensitivity of MRI was  93.3% in all but the lateral 

compartment where it was 89.3%. Specificity for the posterior (82.2%) and anterior 

compartments below the peritoneal reflection (86.4%) was lower compared to the other 

compartments. Agreement between the two radiologists was found to be good or very good 

for all compartments (K > 0.72). An MRI diagnosis of tumors invasion in the anterior 

compartment above the peritoneal reflection was associated with poorer survival (P = 

0.012). They concluded MRI is accurate in predicting the extent of colorectal tumors 

within the pelvis and therefore can be used to determine the type of surgery required for 

curative resection. It should always be used to stage patients with advanced colorectal 

pelvic cancer. 
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Chapter 3 

 Materials and Methods 

 

In this chapter, the researcher addresses issues related to the methodology used to 

conduct thisstudy. Its includes the study design, study populations, setting of the study, 

period of the study, furthere more it include eligibility criteria, data collection methods, 

statistical analysis, pilot study, ethical considerations and limitations of the study.  

3.1 Study design  

The present study is cross-sectional design and the data gathered is from a pool of 

participants with varied characteristics and demographics known as variables (Spector, 

2019). The advantages of cross-sectional study which include: proof and/or disproof 

assumptions, is not costly to perform and does not require a lot of time, captures a specific 

point in time, contains multiple variables at the time of the data snapshot, the data can be 

used for various types of research and many findings and outcomes can be analyzed to 

create new theories/studies or in-depth research.   

3.2 Target population  

The target population was patients who are diagnosed as a pelvic tumors by 

histopathology and they were enrolled MRI.  

3.3 Setting of the study  

The study was carried out in MRI and histopathology departments at three 

governmental hospitals ( AL Shifa medical complex, Rantisi specialist of the pediatric 

hospital and European Gaza hospital) that directed and owned by the Palestinian 

(MoH)(annex1 and 2). 

3.4 Period of the study  

The study was conducted from March to December 2019 . 

3.5 Sampling design 

The sample type was a purposive sample which were recorded previously and 

diagnosed according to the current diagnostic criteria for pelvic organs tumor enrolled 

in (MoH) from three Medical complex centers (AL Shifa, Rantisi specialist of pediatric 

hospital and EGH) in Gaza strip, numbering 120 patient from the date of the beginning 

of electronic archiving in MoH (May 2017) to beginning study data (March 2019).   
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3.6 Eligibility criteria:  

3.6.1 Inclusion criteria  

Patients who previously diagnosed and registered at one of the oncology centers 

and enrolled in the MRI department (AL Shifa, Rantisi specialist of the pediatric 

hospital and European Gaza hospital) during the study period according to the current 

diagnostic criteria for pelvic organs tumor.  

3.6.2 Exclusion criteria  

1- Missing data files  

2- Patients have contra indications to MRI such as Claustrophobia – Implanted 

pacemaker - Ferromagnetic aneurysm clips - Metallic foreign bodies and Ocular 

implants  

3- Patients have contra indications to contrast (Creatinine rate above 1.3 mg/dL)  

4- Patients with another type of cancer  

5- Results of oncology and MRI department from other medical centers and it not 

reported in targeting centers (AL Shifa, Rantisi specialist of the pediatric 

hospital and EGH).  

3.7 Study instruments  

The structured questionnaire (annex3) was developed to record patient data from 

the electronic file. The main items of this questionnaire were included:  

• Demographic and personal data.   

• Medical histories such as patient complains and family history of the disease.  

• The number of consultations before the diagnosis.  

• Diagnostic data and diagnostic process.  

• Potential complication during MRI screening such as allergy reactions. 

•  Examination and result duration.  

• The differential variables accuracy of diagnosis was obtained from MRI and 

histopathology reports records and measure the agreement between them.  

• The collected data was used as data entry for the proposed statistical model.  
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3.8 MRI and histopathology procedure  

3.8.1 MRI procedure   

● Patient preparation and screening for histopathology as following (Plein et al., 

2011):  

1. The patient was having a kidney function test (urea and creatinine) and he/she 

was fasting from 4 to 6 hours before the test because the examination was done 

by contrast media.  

2. The patient was entered into the MRI examination room, then radiologist makes 

sure that the request is completed according to the established standards in the 

hospital.   

3. The patient was prepared well before the examination and the radiologist asked 

him for any prior surgery or the presence of any foreign metal object in his body. 

The patient was asked to take off his clothes and wear the uniform of the 

examination.  

4. The patient was lying on his back, as directed by the radiologist.   

5. The examination steps were done and the patient was instructed not to move and 

stop breathing when asked to do so.   

6. Doctors were confirming the patient's correct position and the coil of the 

examination.  

7. The MRI scanner was making loud banging noises during the procedure and 

sometimes offered earplugs to block the MRI machine’s noises during the 

examination.  

8. In some cases, the patient have received a contrast solution, usually gadolinium, 

through an IV to see certain parts of Abdomen and pelvis more easily, 

particularly blood vessels and pelvic mass. The test normally takes 30 to 45 

minutes  

9. Upon completion of the examination, the patient returned after a week to receive 

the report.  

3.8.2 Histopathology procedure   

● Prepare band exam for histopathology as following (Schmitt et al., 2019)  

There were two strategies that can be employed to provide fresh tissue from any 

distortion or damaged in histopathology departments:  
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1. Paraffin sections by infiltrated tissue specimens with a liquid agent that can 

subsequently be converted into a solid that has appropriate physical properties 

which allowed thin sections to be cut from it (Figure3.1).  

2. Frozen sections by freeze the tissue and keep it frozen.  

 

Figure (3.2): Steps in tissue processing for paraffin sections (Schmitt et al., 2019) 

● Tissue Processing:  

a. Obtaining a fresh specimen  

Ideally, fixation samples were taking place at the site of removal because tissue 

specimens may be damaged during removal from patient. It is important that they are 

handled carefully and appropriately fixed as soon as possible after dissection. perhaps in 

the operating theatre, or, if this was not possible, immediately the following transport to the 

laboratory.  

b.  Fixation  

 Formaldehyde a liquid fixing agent was used as a solution of a specimen.  It was 

used to penetrates the tissues slowly to change it chemically and physically to protect it 

from any damage. The most popular fixative was formalin that used to preserving tissues 

and it was processed to prepare paraffin sections. Regarding the time of fixation, the 

specimen was fixed for between 6 - 24 hours.   

c. Dehydration  

Most of the water in a specimen was removed before it can be infiltrated with 

paraffin wax. A typical dehydration sequence for specimens was not more than 4 mm thick 

and 100% ethanol for 15 to 30 min to dehydrated samples according to the type of sample. 

d. Clearing  

The wax and ethanol were used as an intermediate solvent. This solvent has 

displaced the ethanol in the tissue, then this in turn was displaced by molten paraffin wax. 
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This step was used to remove a substantial amount of fat from the tissue which otherwise 

presents a barrier to wax infiltration. A typical clearing sequence for specimens was not 

more than 4 mm thick and it clearing by xylene for 20 or 40 min. 

 e. Wax infiltration  

The tissue was infiltrated with a suitable histological wax. A typical wax was liquid 

at 60°C and it was infiltrated into tissue at this temperature then allowed to cool to 20°C 

where it solidifies to a consistency that allows sections to be consistently cut. A typical 

infiltration sequence was wax filtrated for specimens not more than 4 mm thick and it wax 

was filtrated 30 or 45 min. 

f. Embedding or blocking out  

This step was carried out using an embedding center‖ where was filled with molten 

wax and the specimen placed into it. The specimens were very carefully orientated in the 

mold because its placement was determining the plane of section‖, an important 

consideration in both diagnostic and research histopathology. A cassette is placed on top of 

the mold, topped up with more wax and the whole thing is placed on a cold plate to 

solidify. When this is completed the block with its attached cassette can be removed from 

the mold and is ready for a microtome.  

3.9 Data Collection  

The structured questionnaire was prepared based on study objectives, previous 

related studies and then were arbitrated by professionals (Histopathologic and medical 

radiographers). The data collected from an electronic archive in oncology, Surgery, 

Gynecology, Obstetrics, Urology, Internal medicine and MRI department at (AL Shifa, 

Rantisi specialist of the pediatric hospital and European Gaza hospital) that were referred 

pelvic tumor patients to MRI and biopsy screening.   

3.10 Ethical Considerations  

Approval of the Helsinki Committee was obtained with Approval number 

PHRC/HC/527/19 (Annex 5). Administration of Faculty of Applied Medical Science-

Medical Imaging Department at Al-Azhar university approval (Annex 6). Another 

approval was obtained from the General Directorate of Human resources development 

(GDHRD) in the (MoH) for conducting this study (Annex7).  

3.11 Pilot Study  

A pilot study on 10 suspected pelvic tumor patients included in the study ،was done 

to explore the appropriateness of the study instruments and let the researcher training for 

data collection. The pilot study was improving study validity and reliability.  
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3.12 Validity  

The questionnaire was evaluated by experts in MRI and oncology to assess its 

relevance, and their comments were taken into consideration. Also, a pilot study was 

conducted before the actual data collection to ensure all required data in the questionnaire 

enrolled in an electronic archive in hospitals. This would enhance the validity of the 

questionnaire after modifying it to be better understood (annex 4).  

3.13 Reliability  

The following steps were done to assure instrument reliability. The data where 

entered on the same day of data collection has allowed possible interventions to check the 

data quality or to re-fill the questionnaire when required. Finally, re-entry of 5% of the data 

after finishing data entry was assuring correct entry procedures and decrease entry errors.  

3.14 Statistical analysis  

The researcher used the Statistical Package of Social Science (SPSS version 25) 

program for data entry and analysis. Frequency tables that show baseline characteristics by 

number (n) and percentage (%) in categorical data and plot differences between various 

medical histories and for pelvic tumor. After test normality by normality criteria in 

numerical data, Normal distributed quantitative data were described by mean ± standard 

deviation (SD). In contrast, not normal distributed data without and with outlier value was 

described by the median and rang. Moreover, cross-tabulation for main findings and other 

statistical tests such as the Chi-square test to compare categorical variables, and T-test to 

compare means of numeric variables (e.g. age of patients and duration of results) was done 

when required to analyze questionnaire data. However, the screening tests for MRI such as 

sensitive, specific, accuracy, NPV and PPV was calculated based on histopathological 

results as standard. Finally, the agreement of the two procedures was obtained to test 

matched MRI and histopathological results by the Kappa test (K).  

3.15 Limitations of the study  

1. Missing data in some questionnaires variable and archive in some hospitals not 

good.  

2. The period during which the MRI and oncology department was stopped due to a 

defect of the MRI instrument or lack of equipment and materials supplied.  

3. Some Patient does not undergo both MRI and histopathology scanning because 

complicating form MRI or the tissue sample was insufficient for the examination.  
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Chapter 4 

 Results and discussion 

4.1 Introduction  

This chapter points out the results of the statistical analysis of the data, including 

descriptive analysis that presents the sociodemographic data of the study and the answers to 

the questions of the study. The researcher used a purposive sample from 120 patients with 

pelvic tumor files who were recorded in EGH, Al-Shifa and Al-Rantisi hospitals in Gaza 

Strip. The researcher used proper statistical calculation including frequencies (%) for 

categorical groups and mean (SD) for numerical data. However, the researcher used proper 

statistical tests such as the Kappa index to measure the agreement levels between MRI and 

histopathology. In addition, the accuracy, sensitivity, specificity, PPV, NPV, and area 

under characteristic curves (AUC) (95% CI) of MRI for predicting pelvic tumor were 

calculated. Chi-square (χ
2
) to investigate the relation between two grouping variables such 

as the relationship between agreement (yes/no) and socio-demographic, potential 

complications and examination data among patients with pelvic tumors. Also, the 

researcher used an independent t-test to test the association between categorical variables 

and numerical variables (tested variable) such as age, urea, creatinine, contrast volume 

period of histopathology and MRI result. The variables are positive induct that the 

respondents agree with their content if the calculated t value is higher than the t value of 

1.965 (or P≤ 0.05). In contrast, negative is indicating to negative sense that the sample does 

not agree with its item if the calculated t value is lower than the 1.965 (or P<0.05).   

4.2 Socio-demographic data among patients with pelvic tumors  

4.2.1 Sample distribution according to age groups among patients with pelvic 

tumors  

Figure 4.1 illustrated that the highest age group among patients with pelvic tumors were 

aged more than 50 years (55 (45.8%)) while 37 (30.8%) of patients with pelvic tumors 

were aged less than 40 years and 28 (23.3%) of patients with pelvic tumors were aged 

between 40 to 50 years. The average age (SD) for all patients with pelvic tumors was 50.10 

(15.61) years. The current results are an agreement with the study was conducted by Lin et 

al., (2015), they studies 73 patients with pelvic tumor and they showed the average of age 

among pelvic tumor sample was 50.5 (8.6) years. Finally, they concluded that the older age 
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has the highest chance of developing a pelvic tumor. However, the MoH annual report 

showed that the prevalence of tumor pelvic increases in old age (MoH., 2018). 

 

Figure (4.1): Distribution of patients with pelvic tumors according to their age groups 

4.2.2 Distribution of patients with pelvic tumors according to their gender, 

address and Hospital 

The distribution of patients with pelvic tumors according to their gender showed 

that most of the patients with pelvic tumors were females (92 (76.7%)) while less than 

one-quartile of patients with pelvic tumors were males (28 (23.3%)) . Several studied 

showed that pelvic tumor in female higher than male because the large masses in the 

female pelvis arise from the reproductive organs such as ovaries, uterus and fallopian 

tubes, as well as menstruation disorders and menopause and the impact of psychological 

factors significantly (Szklaruk et al., 2003; Löwy,2014). On the other hand, the female is 

subject to pregnancy, childbirth, and hormonal disorders and dysfunction of the pelvic 

organs (Baah-Dwomoh et., 2016). Mistry of health reported that the prevalence of cancer 

as total or pelvic tumor among females higher than males (MoH, 2018)(Table 4.1).  

 

On the hand ,the results showed that the highest group of patients with pelvic tumors 

live in Khan-Younis governorate (42 (35.0) followed by Rafah (29(24.2%)), Gaza (21 

(17.5%), Middle zone (18 (15.0%), and North (10 (8. 3%)).The highest group of pelvic 

tumors in Khan-Younis governorate because more than half of the study population were 

enrolled in EGH (Table 4.1). Epidemiologic evidence studies showed that the relationship 

between chemical pesticides and pelvic tumor development and who live in certain 

agricultural areas when exposed to certain types of dangerous organochlorine pesticides 

(Koutros et al., 2010; Sabarwal et al., 2010).  
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4.2.3 Hospitals data among patients with pelvic tumors  

(Table 4.1) pointed out that more than tow-thirty (88 (73.3%)) of patients with pelvic 

tumors were registered in EGH while only 15 (12.5%) and 17 (14.2%) of patients with 

pelvic tumors were registered in Al-Shifa and Al-Rantisi, respectively. Regarding the 

referred department, the results illustrated that numbers of patients with pelvic tumors were 

22 (18.3%), 46 (38.3%), 3 (2.5%), 13 (10.8%) and 36 (30%) referred by surgery, 

gynecology and obstetrics, urology, internal medicine, and oncology department, 

respectively (Table 4.1). The highest proportion of cases were reported in EGH  because 

computerized archiving system in the EGH ital better than other hospitals which still used 

paper archiving and this need to a lot of time and effort to collect data while the 

computerized easier in management data and implementation statistical analysis to get 

information (Bhattacharyya et al., 2019; Cuti et al., 2018).  

Table (4.1): Socio-demographic characteristics among patients with pelvic tumors 

Variable Frequency Percent 
Mean±SD 

(Min-Max) 

    Gender 

Male 

 

28 

 

23.3 

  

  

Female 92 76.7   

Address 
 Rafah 

 

29 

 

24.2 

  

  

Khan-Younis 42 35.0   

Middle zone 18 15.0   

Gaza 21 17.5   

North 10 8.3   

Hospital 
EGH 

 

88 

 

73.3 

  

  

Al-Shifa 15 12.5   

Al-Rantisi 17 14.2   

Referred department  

Surgery 

 

22 

 

18.3 

  

  

Gynecology and obstetrics 46 38.3   

Urology 3 2.6   

Internal medicine 13 10.8   

Oncology 36 30.0   

    

 EGH: European Gaza hospital; SD: standard division, Min: Minimum &Max: maximum 

 

4.3 Medical history among patients with pelvic tumors  

 

Distribution of patients with pelvic tumors according to their medical history 

pointed out in (Table 4.2). The results showed that 82 (68.3%) of patients with pelvic 

tumors were suffered from abdominal pain while 72 (60.0%) of patients with pelvic 
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tumors have a family history of a pelvic mass. Also, the results illustrated 45 (37.5%), 42 

(35.0%), 29 (24.2%), 24 (%21.1) and 19 (15.8%) of patients with pelvic tumors were 

suffered from dysmenorrheal, loss of weight, pressure sensations, hematuria, nausea and 

or vomiting, respectively. In contrast, the results showed no body has a history of 

allergies or suffer from other complications. Biggs & Marks (2016) were showed 

common symptoms associated with pelvic masses include irregular vaginal bleeding, 

bloating, increased abdominal pain, dyspareunia, urinary symptoms, pelvic pain, and 

abdominal pain. The sign and symptoms pelvic mass such as hemoptysis gastrointestinal, 

nausea, vomiting, diarrhea, abdominal pain, rectal bleeding should be in the differential 

diagnosis of other masses and awareness of the disease and pre-operative diagnosis can 

be beneficial, as the patient may be able to avoid unnecessary staging operations and 

disease cytoreduction (Vijayakumar et al., 2016; Hashim &Dasgupta, 2017). 

 

 Despite the advantages provided by more thorough staging and cytoreductive 

surgery, only 30%–50% of women with ovarian cancer are referred to surgeons with 

specialized training MRI, sign and symptoms menopausal status and biomarkers can aid 

in distinguishing malignant from benign pelvic masses to inform decisions regarding 

appropriate referral (Bast et al., 2012). Limited studied showed that a history of allergies 

among pelvic mass (Ma & Li, 2018). Whereas several studied are agree with the current 

study and showed that no association between pelvic tumors and a history of allergies 

(Doggweiler et al., 2017; Wang et al., 2018).  
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Table (4.2): Medical history among patients with pelvic tumors 

Variable  Frequency Percent 

Abdominal pain 

       Yes 

 

82 

 

68.3 

        No 38 31.7 

Family history 

       Yes 

 

72 

 

60.0 

       No 48 40.0 

Dysmenorrhea  

Yes 

 

45 

 

37.5 

       No 75 62.5 

Loss of weight  

Yes 

 

42 

 

35.0 

No 78 65.0 

Pressure sensations  

Yes 

 

29 

 

24.2 

No 91 75.8 

Hematuria 

 Yes 

 

24 

 

20.0 

No 96 80.0 

Nausea and or vomiting  

Yes 

 

19 

 

15.8 

No 101 84.2 

 

4.4 Previous examination among patients with pelvic tumors   

Table 4.3 summarized the distribution of patients with pelvic tumors according to 

their previous examination. The results of the study showed that most of the patients with 

pelvic tumors were obtained a medical examination by ultrasound (101 (84.2%)) while 

about one-third of them were obtained medical examination by CT (41 (34.3%) and 

abdomen pelvic x-ray (40 (33.3%). On the other hand, only 23 (19.2%) of patients with 

pelvic tumors were checked medical examination by PET scan and no subject was checked 

by the endoscope. The current study corresponds to a study by Biggs and Marks, (2016). It 

confirms that ultrasonography has the possible advantage and first procedure diagnostic of 

pelvic tumors. However, the researchers pointed out that the high accuracy of 

ultrasonography in the prediction of pelvic tumors. Romanet al., (1997) showed that 

ultrasound impressions and tumor size to be significant predictors of malignancy in 

premenopausal women, whereas CA 125 level and ultrasound impressions were significant 

in postmenopausal women. The current results showed that one-third of the study 

population was doing CT or Abdomen-pelvic x-ray while a few numbers of patients were 

doing a PET scan and nobody was doing an endoscope. These results explained by Ibrahim 
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& Dublin, (2018), they showed that MRI is highest specificity and advantage over CT, X-

rays, PET scan and endoscope as they have useful for shoeing soft tissue structure each is a 

tissue characteristic that influences MRI signal intensity, in addition, MRI can show 

inflammation and swelling or any lesion in three dimension and cross-section images of 

the body. On the other hand, Hövels et al., 2008, showed that CT is poor performance in 

the detection and distinguish of pelvic tumors. The authors showed that the sensitivity of 

CT was 0.42 (0.26–0.56 95% CI) and pooled specificity was 0.82 (0.80 –0.83 95% CI). In 

additional, PET scan and CT requests in pelvic tumors depend on the type of tumor and 

gender because it is a barrier in PET scan, CT and X-ray request (Nowak et al., 1999; Araz 

et al., 2015). Finally, Goshima et al., (2010) showed that CT more requested in males 

higher than females. In brief, high accuracy of MRI, gender, type of tissue and tumors 

elucidated why CT, X-ray, PET scan and endoscope request limited.  

  

Table (4.3): Previous examination among patients with pelvic tumors  

Variable  Frequency  Percent  

Ultrasound 

 Yes  

 

101 

 

84.2 

No  19 15.8 

CT  
Yes  

 

41 

 

34.2 

No  79 65.8 

Abdomen-pelvic x-ray  

Yes  

 

40 

 

33.3 

No  80 66.7 

PET scan  
Yes  

 

23 

 

19.2 

No  97 80.8 

No  120 100.0 

PET: Positron emission tomography CT: Computed Tomography  

4.5 Pre-Procedure MRI preparation among patients with pelvic tumors  

Pre-procedure preparation among patients with pelvic tumors test showed in Table 

4.4. The average (SD) of urea levels among patients with pelvic tumors was 25.23±9.03 

mg/dl and the average (SD) of creatinine levels was 0.95±0.18 mg/dl. The results showed 

that no one of patients with pelvic tumors were suffered from allergic reaction, infection or 

bleeding before procedure preparation of the medical tests (ultrasound, CT, abdomen-

pelvic x-ray and PET scan). However, the results showed no deaths noted inpatients with 

pelvic tumors enrolled as death. The results indicate that all patients undergoing MRI must 
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have normal kidney function because most patients have normal kidney function and no 

need precautions, however, not every patient with impaired kidney function will be aware 

of it (Zhang et al., 2013). Also, if a patient presents with known renal failure, the necessity 

of agents should be confirmed by the radiologist (Costa et al., 2016). The results showed 

that neither allergic reaction nor infection or bleeding were founded among patients with 

pelvic tumors for pre-procedure MRI preparation. 

 

 This shows that there is good management and quality in MRI department in GS to 

decrease risk among pelvic tumors through good pre-procedure MRI preparation because 

both systolic and diastolic blood pressures increased with the injection of contrast media 

among MRI scan patients and it is associated with the intravascular administration of non-

ionic low-osmolar contrast media and Prolongation of bleeding time among female during 

menstrual bleeding (Yao et al., 2017). The current study showed that never registered 

allergic reaction and infection for pre procedure MRI preparation among patients with 

pelvic mass because the low incidence of allergic reaction or infection among pelvic tumor 

patients and to avoid immediately gadolinium-based contrast agent (GBCA) allergic 

reactions, preventing these reactions and properly managing them to reduce their adverse 

sequel can improve the already exceedingly favorable GBCA safety profile (Behzadi& 

Prince, 2016).  

 

Table (4.4): Pre-procedure MRI preparation among patients with pelvic tumors 

Variable Frequency  Percent  
Mean±SD 

(Min-Max)  
Urea (mg/dl) 

  
25.23±9.03 

(11-43)  
Creatinine (mg/dl) 

  
0.95±0.18 

(0.6-1.3)  
SD: standard division, Min: Minimum &Max: maximum  

4.6 Potential complications of biopsy among patients with pelvic tumors  

Table 4.5 illustrated the potential complications of biopsy among patients with 

pelvic tumors. The results showed that 42 (35.0%) of patients with pelvic tumors 

suffered from bleeding after biopsy while only 45 (12.5%) of them suffered from an 

infection after taking the biopsy sample. The results showed no other complications (e.g. 

allergic reaction, etc.) among patients with pelvic tumors after taking biopsy samples. 

This result pointed out that increased incidence of bleeding and infectious complications 

related to a series of biopsies among patients with pelvic tumors who underwent biopsy 

https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/jog.13255
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/jog.13255
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and these results agree with the study done by Abhishek& Khunger, (2015). They 

showed that the most incidence of potential complications of biopsy among patients were 

nonsepsis genitourinary infections, followed by sepsis, Bleeding, complications, and 

urinary retention. In contrast, the current study showed that no allergic reaction among 

the study population because the incidence of allergies reaction is unusual complication 

among patients with pelvic tumors (Demehri et al., 2014).  
 

Table (4.5): Potential complications of biopsy among patients with pelvic tumors 

Variable  Frequency  Percent 

Bleeding   
Yes 

  

 42 

  

 35.0 

No  78  65.0 

Infection   
Yes 

  

 15 

  

 12.5 

No  105  87.5 

 

4.7 Information during MRI procedure among patients with pelvic tumors 

The results showed all of the patients with pelvic tumors were examed with 

contrast during MRI procedure (120 (100%) with average (SD) contrast volume was 

8.96±0.87 cc. the results indicate that all patients with pelvic tumor undergoes an exam 

to the gadolinium contrast agents to help improve the quality of MRI scans (Guglielmo et 

al., 2014). Proper selection of a gadolinium-based contrast agent requires understanding 

the indication for the MRI examination and the effect that the contrast agent has on the 

selected imaging protocol. A high- relaxivity contrast agent such as gadolinium be 

imaged can be used when stronger T1relaxivity is needed in combined abdomen and 

pelvis MR imaging (Gollub et al., 2015).  

 

4.8 Place of MRI and histopathology examinations among patients with pelvic 

tumors  

Table 4.7 showed the place of MRI and histopathology examination among 

patients with pelvic tumors. The results of the study showed that the main patients with 

pelvic tumors were doing MRI in a governmental hospital (116 (96.7%)) while only 4 

(3.3%) of them were doing MRI in private centers. On the other hand, the results showed 

that no one was checked by MRI in both private centers and governmental hospitals at 

the same time. Regarding histopathology, the results showed that all patients with pelvic 

tumors were doing histopathology examination in governmental hospitals (120 (100%(. 
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The current study showed that an elevated number of patients doing MRI and 

histopathology in a governmental hospital compared to a private center. This result 

explained by the siting of the study was from governmental hospitals and patient’s files 

collected from these hospitals. In additional, the difficult economic, environmental and 

social conditions situation by active siege in the Gaza Strip, and high reliance on donors 

to fund projects, contribute to increase the economic dependence of the local community 

(El-Hallaq et al., 2019) which lead to minimized patients number going to doi MRI and 

histopathology in private centers. 

 

Table (4.6): Place of MRI and histopathology examinations among  patients with pelvic tumors 

Variable Frequency  Percent  

MRI     

In the private center 

 Yes 

 

4 

 

3.3 

No 116 96.7 

In Governmental hospital 
Yes 

 

116 

 

96.7 

No 4 3.3 

MRI: Magnetic resonance imaging  

4.9 Period of MRI and histopathology results among patients with pelvic tumors  

Period of MRI and histopathology results among patients with pelvic tumors 

illustrated in Table 4.8. The results showed that the average (SD) of MRI period results 

was 6.66 (3.64) days while the average (SD) of the histopathology period results was 23.64 

(3.39) days. The waiting periods defined as the time between the request for an MRI and 

when the request is accepted by the radiologist. The results pointed out that MRI 

examination needs one-quarter time compared to histopathology report. MRI examinations 

like other diagnostic tests will depend in part on the jurisdictional policies that determine 

access to these services. In many cases, patients referred for MRI examinations and 

histopathology reports and may be delayed patient care by prolonged wait time (Lee et al., 

2015). Several studies showed that there is no standard or universally accepted definition 

of waiting times for a broad range of health services and procedures of MRI and 

histopathology while waiting times range depends on department situation and workload 

(Runge et al., 2018; Heo et al., 2019).  

The Western Canada Waiting List Project, like other similar projects, has recognized 

the need to establish such standard definitions to improve the accuracy and comparability 
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of waiting time information across procedures and jurisdictions and of information 

provided to patients.  

  

Table (4.7): Period of MRI and histopathology results among patients with pelvic tumors in days 

Period(day)  Mean  SD  Min  Max  

MRI  6.66 1.77 3 12 

Histopathology  23.64 3.39 15 30 

 MRI: Magnetic resonance imaging; SD: standard division, Min: Minimum& Max: maximum 

4.10 Submitted specimen among patients with pelvic tumors  

Table 4.9 showed the submitted specimen among patients with pelvic tumors. 

The results showed the prevalence of specimens submitted were ranked as following: 

ovary (26.6%), uterus (22.5%), diagnostic curettage (19.2%), endometrial curettage 

(11.7%), prostate (9.2%), dub-diagnostic curettage (2.5%), inguinal basal cell (1.7%), 

rectosigmoid (1.7%), urinary bladder (1.7%), vagina (1.7%), pelvic large mass (0.8%) 

and valva (0.8%). The results of the current study agree with other studies that were 

illustrated that masses may arise from the gastrointestinal system, urinary system, 

adjacent soft tissues, peritoneum, or retroperitoneum or from metastases. The majority 

of large masses in the female pelvis represent such commonly encountered entities as 

uterine fibroid tumor, dermoid tumor, ovarian cyst and ovarian cancer. However, 

uncommon pelvic masses such as mesothelioma, adenocarcinoma, carcinosarcoma, 

leiomyosarcoma, and the dermoid tumor may also be seen (Dhillon et al., 2015. Koehler 

& Kivelitz, 2004). This result explained why the percent of the female sample more 

than males and note that also in our working life the females come to perform an MRI 

examination of the pelvis more than males. 

 

Table (4.8): Submitted and site of specimen among patients with pelvic tumors 

Submitted and site of specimen  Frequency  Percent  

Specimen submitted  
Ovary  

  

32  

  

26.6  

Uterus  27  22.4  

Diagnostic curettage  23  19.2  

Endometrial curettage  14  11.7  
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Prostate  11  9.2  

DUB-Diagnostic curettage  3  2.5  

Inguinal basal cell  2  1.7  

Recto sigmoid  2  1.7  

Urinary bladder  2  1.7  

Vagina  2  1.7  

Pelvic large mass  1  0.8  

Valva  1  0.8  

Total  120  100  

 

4.11 Results of MRI and histopathology among patients with pelvic tumors  

Figure 4.2 illustrated the results of MRI and histopathology among patients with 

pelvic tumors. Histopathology results showed that 67 (55.8) of patients with pelvic tumors 

were benign tumors and 53 (44.2%) of them were malignant tumors. On the other hand, 

the MRI results showed that half the numbers of patients with pelvic tumors were benign 

tumors (60 (50 %)) and the same numbers were malignant tumors (60 (50 %)). These 

results agree with Haggerty et al., (2014), they studied the correlation of pelvic MRI in 

diagnosis with pathology for indeterminate adnexal masses.  And the results showed that 

the diagnosis on MRI was highly correlative with the final histopathology. The majority 

of the cohort (59%) were able to be managed expectantly based on reassuring results of 

the MRI.  

 

Figure (4.2): Results of MRI and histopathology among patients with pelvic tumors 
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4.12 The relation between socio-demographic data and type of tumors among 

patients with pelvic tumors  

Table 4.10 illustrated the relation between socio-demographic data and type of 

tumors. The results showed that the mean age in malignant patients is statistically 

significantly higher than benign patients (58.32 ± 17.15 vs. 43.6 ± 10.52 years, 

respectively, and P = 0.003). By the same way in age groups, the percentage of 

malignant cases was aged more than 50 years are statistically significantly higher 

compared to benign cases (62.2% vs. 32.2%, respectively). Regarding gender, the 

proportion of malignant cases among males higher statistically significant compared to 

benign cases (45.3 % vs. 6.0%, respectively). In contrast, the proportion of benign cases 

among females higher statistically significant compared malignant to cases (94.0 % vs. 

54.7%, respectively, P <0.001). On the other hand, the results showed that the number 

of malignant and benign patients from Rafah, Khan Younis, Middle zone, Gaza and 

North Governorates were 22.6%, 24.5%, 11.3%, 24.5% and 17.0% vs. 25.4%,43.3%, 

17.9%, 11.9%, and 1.5%, respectively. However, the results showed that there are 

statistically significant between malignant and benign regarding address (P = 0.004). 

The results are indicated that there is an association between malignant occurrence and 

age, gender and address. On the other hand, the results of the current study agree with 

previous studies showed that the relation of the malignant stage with age, gender, and 

race. However, the MoH annual report showed that the prevalence of malignant tumors 

of pelvic increases in old age and pelvic malignant among females higher than males  

(MoH, 2018).  
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Table (4.9): The relation between socio-demographic data and type of tumors 

among patients with pelvic tumors 

 

Variable 
Total 

(n=120) 

Histopathology results 

n (%) 
Statistical test 

Benign 

(n=67) 

Malignant 

(n=53) 
χ

2
 P-value 

Age groups (years)      

< 40 37 (30.8) 28 (41.8) 9 (17.0) 11.76 0.003
*
 

40 - 50 28 (23.2) 17 (25.4) 11 (20.8)     

> 50 55 (45.8) 22 (32.8) 33 (62.2)     

Gender           

Male 28 (23.3) 4 (6.0) 24 (45.3) 25.56 <0.001
*
 

Female 92 (76.7) 63 (94.0) 29 (54.7)     

Address           

Rafah 29 (24.2) 17 (25.4) 12 (22.6) 15.1 0.004
*
 

Khan-Younis 42 (35.0) 29 (43.3) 13 (24.5)     

Middle zone 18 (15.0) 12 (17.9) 6 (11.3)     

Gaza 21 (17.5) 8 (11.9) 13 (24.5)     

North 10 (8.3) 1 (1.5) 9 (17.0)     

 Mean ± SD t  

Age(years) 50.1±15.61 43.6 ± 10.52 58.32 ± 17.15 5.789 <0.001
*
 

 *
P-value significant at P ≤0.05; n: number of the subjects; t: independent t-test & χ

2 
: chi-square test 

 

4.13 The relation between medical history and type of tumors among patients with 

pelvic tumors  

The relation between medical history and type of tumors among patients with 

pelvic tumors pointed out in table 4.11 the results showed that the number of malignant 

and benign patients were referred departments to surgery, gynecology, and, obstetrics, 

urology, internal medicine and,  oncology departments were 15.1%, 18.9%, 3.8%, 

7.5% & 54.7% vs. 20.9%, 53.7%, 1.5%, 13.4%& 10.4%, respectively. However, the 

results showed that there are statistically significant between malignant and benign 

regarding the referred department (P < 0.001). Regarding hospital, the results showed 

that the number of malignant and benign patients was admitted to EGH, Al-Shifa and 

Al-Rantisi hospital were 56.6%, 15.1% & 28.3% vs. 86.6%, 10.4% & 3.0 %, 
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respectively. In addition, the results showed that there are statistically significant 

difference between malignant and benign related to hospitals (P < 0.001). Regarding 

abdominal pain, 58.5% of malignant cases and 76.1% of benign cases reported that 

they have abdominal pain (P =0.031). In addition, the number of malignant and benign 

cases have a loss of weight were 45.3% and 26.9%, respectively and the results showed 

that loss of weight was found to be associated with malignant occurrence (P =0.028). 

The results showed that the average serum urea level in malignant cases is statistically 

significant is higher than benign cases (58.32 ± 27.53 ± 10.22 vs. 23.42 ± 7.55 mg/dl, 

respectively, and P = 0.013). Also, the statistic test illustrated that the mean of the 

period of histopathology results in malignant cases is statistically significantly higher 

than benign cases (24.74 ± 3.99 vs. 22.78 ± 2.55 days, respectively, and P = 0.001). In 

contrast, the results showed that there is no statistically significant difference between 

malignant and benign cases regarding hematuria, pressure sensations, family history, 

dysmenorrheal, nausea and or vomiting, serum creatinine levels, contrast volume and 

period of MRI result (P >0.05). In general, the current study shows there is an 

association between a malignant tumor and medical history such as referred 

department, hospital, abdominal pain and loss of weight. These results are consistent 

with Basil et al., (2018) and Sadot et al., (2015), the authors showed that the presenting 

symptoms of weight loss and abdominal pain among malignant pelvic tumors. 

However, the findings described are the relation between a malignant tumor and the 

referred department because after the diagnosis of malignant tumors among patients are 

transferred to the oncology department to continue treatment (Alharbi et al., 2019). On 

the other hand, the results indicate that there is significant statistically significant 

difference in serum urea levels between benign and malignant among pelvic tumor 

patients but not clinically significant different because both benign and malignant 

pelvic tumor patients have normal kidney function because most patients have normal 

range of serum urea levels (15-45 mg/dl) and no need precautions (kc et al., 2006). 

Regarding the period of histopathology result by days, it is expected the period of 

malignant tumor higher than benign because malignant findings do not exclude the 

possibility that a benign or any other significant pathologic condition is present but was 

not included in the tissue submitted for examination. Thus, the clinician must be 

prepared to perform repeat the second biopsy, often more extensive procedure if the 

first does not yield sufficient diagnostic information (Connolly et al., 2003; Edgar et 

al., 2019).   
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Table (4.10): The relation between medical history and type of tumors among patients with pelvic 

tumors 

Variable 
Total 

(n=120) 

Histopathology results 

n (%) 
Statistical test 

Benign 

(n=67) 

Malignant 

(n=53) 
χ

2
 P-value 

Referred department           

Surgery 22 (18.3) 14 (20.9) 8 (15.1) 30.8 <0.001
*
 

Gynecology and Obstetrics 46 (38.3) 36 (53.7) 10 (18.9)     

Urology 3 (2.5) 1 (1.5) 2 (3.8)     

Internal medicine 13 (10.8) 9 (13.4) 4 (7.5)     

Oncology 36 (30.0) 7 (10.4) 29 (54.7)     

Hospital      

EGH 88 (73.3) 58 (86.6) 30 (56.6) 17.52 <0.001
*
 

Al-Shifa 15 (12.5) 7 (10.4) 8 (15.1)     

Al-Rantisi 17 (14.2) 2 (3.0) 15 (28.3)     

Abdominal pain      

Yea 82 (68.3) 51 (76.1) 31 (58.5) 4.250 0.031
*
 

No 38 (31.7) 16 (23.9) 22 (41.5)   

Loss of weight         

Yea 42 (35.0) 18 (26.9) 24 (45.3) 4.412 0.028 

No 78 (65.0) 49 (73.1) 29 (54.7)   

Hematuria         

Yea 24 (20.0) 13 (19.4) 11 (20.8) 0.034 0.516 

No 96 (80.0) 54 (80.6) 42 (79.2)   

Pressure sensations         

Yea 29 (24.2) 15 (22.4) 14 (26.4) 0.262 0.382 

No 91 (75.8) 52 (77.6) 39 (73.6)   

Family history         

Yea 72 (60.0) 42 (62.7) 30 (56.6) 0.456 0.313 

No 48 (40.0) 25 (37.3) 23 (43.4)   

Dysmenorrheal         

Yea 45 (37.5) 28 (41.8) 17 (32.1) 1.192 0.184 

No 75 (62.5) 39 (58.2) 36 (67.9)     

Nausea and or vomiting           

Yea 19 (15.8) 12 (17.9) 7 (13.2) 0.491  0.329  

No 101 (84.2) 55 (82.1) 46 (86.8)     
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 Mean ± SD t  

Urea (mg/dl) 25.23±9.03 23.42 ± 7.55 27.53 ± 10.22 -2.532 0.013 

Creatinine(mg/dl) 0.95±0.18 0.96 ± 0.18 0.94 ± 0.17 0.419 0.676 

Age(years) 50.1±15.61 43.6 ± 10.52 58.32 ± 17.15 -5.789 <0.001
*
 

Contrast volume (cc) 8.96±0.87 9.06 ± 0.9 8.83 ± 0.83 1.436 0.154 

Period of histopathology Result 

(days) 

23.64 ±3.39 22.78 ± 2.55 24.74 ± 3.99 -3.268 0.001
*
 

Period of MRI Result (days) 6.66 ±3.64 6.51±1.45 6.85±2.1 -1.053 0.295 

*
P-value significant at P ≤0.05; n: number of the subjects; t: independent t-test & χ

2  
: chi-square test 

  

4.14 The relation between submitted specimens and type of tumors among patients 

with pelvic tumors  

Table 4.12 showed the relation between submitted specimens and type of tumors 

among patients with pelvic tumors. The statistical test pointed out that a statistically 

significant difference between malignant and benign cases regarding submitted and site 

specimens (P < 0.05). The current results confirm the diagnostic hypothesis that 

illustrated the presence/absence of the malignant or benign tissue depend on the site 

and submitted tissue samples (Singh et al., 2015). Also, the physician and 

histopathologist can expect the results of the sample according to the site and submitted 

tissue (Samah et al., 2017).    

Table (4.11): The relation between submitted specimen and type of tumors among patients with 

pelvic tumors 

 
Variable 

Total 

Histopathology results 

n (%) 
Statistical test 

Benign 

(n=67) 

Malignant 

(n=53) 
χ

2
 P-value 

Specimen submitted       

Diagnostic curettage 23 (19.2) 16 (23.9) 7 (13.2) 49.848 < 0.001* 

DUB-Diagnostic curettage 3 (2.5) 3 (4.5) 0 (0.0)   

Endometrial curettage 14 (11.7) 12 (17.9) 2 (3.8)   

Inguinal basal cell 2 (1.7) 0 (0.0) 2 (3.8)   

Ovary 32 (26.6) 23 (34.3) 9 (17.0)   

Pelvic large mass 1 (0.8) 1 (1.5) 0 (0.0)   

prostate 11 (9.2) 0 (0.0) 11 (20.8)   

Rectosigmoid 2 (1.7) 0 (0.0) 2 (3.8)   

Uterus 27 (22.4) 12 (17.9) 15 (28.3)   
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Urinary bladder 2 (1.7) 0 (0.0) 2 (3.7)   

Vagina 2 (1.7) 0 (0.0) 2 (3.7)   

Valva 1 (0.8) 0 (0.0) 1 (1.9)   

*
P-value significant at P ≤0.05; n: number of the subjects; t: independent t-test & χ

2  
: chi-square test 

4.15 Agreement between results of MRI and histopathology among patients with 

pelvic tumors  

Agreement between results of MRI and histopathology in pelvic tumor results 

among patients with pelvic tumors summarized in Table 4.15 Kappa index illustrated 

that there is a statistically significant agreement between the results of MRI and 

histopathology (K = 0.783, P < 0.001). Histopathology results as globally standard, the 

MRI result showed that 41.7% of the cases were correct positive and 47.5% was 

correct negative. In contrast, the results showed that only 8.3% false positive and 2.5% 

false negative. The current study strongly agree with several previous studies that 

showed statistically significant agreement between MRI and histopathology outcomes, 

for example, Girometti et al., (2019) were presented 71 subjects and found clinically 

significant agreement between histology and MRI finding among Prostate cancer 

(K = 0.53). Also, the current study agrees with Donati et al., 2013, the authors showed 

that preoperative MRI is accurate in predicting organ invasion compared to the 

histopathologist report (K = 0.81– 0.85). However, Park et al., (2014) determined 

whether the accuracy of preoperative MRI in predicting pathology stage in rectal 

cancers and the results showed agreement between MRI and histologic assessment (K 

=0.83). Zhou et al., (2014) pointed out that MRI is more accurate than CT in predicting 

nodal involvement in primary rectal carcinoma patients in the absence of tumor 

invasion into pelvic structures. DWIBS has a great diagnostic value in differentiating 

small malignant from benign lymph nodes.  

Table (4.12): Agreement between results of MRI and histopathology among patients with 

pelvic tumors 

Variables  

Histopathologyn (%) 

Kappa P-value 
Malignant Benign Total  

MRI 

Malignant 50 (41.7) 10 (8.3) 60 (50.0) 0.783 < 0.001
*
 

Benign 3 (2.5) 57 (47.5) 60 (50.0) 
 

 

Total  53 (44.2) 67 (55.8) 120 (100.0) 
 

 

 *
P-value significant at P ≤0.05& n: number of the subjects 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24695111
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24695111
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4.16 Sensitivity, Specificity, PPV, NPV, and AUC of MRI for predicting pelvic type 

tumor  

The current study focuses on investigating that sensitivity, specificity, accuracy, 

PPV, NPV, and AUC of MRI for predicting the type of pelvic tumor compared 

histopathology results as globally standard (Table 4.14) and (Figure 4.3) . In the 

present study, ROC curve detected the AUC was 0.897 (P <0.001), sensitivity and 

specificity were 94.3% &85.1% respectively. PPV was 83.3%, NPV was 95.0%, and 

accuracy was 89.2% to the diagnostic type of pelvic tumor.   

In addition, AUC in EGH hospital was 0.864 (P <0.001), sensitivity and 

specificity was 90.0% &82.8% respectively. PPV was 73.0%, NPV was 94.1%, and 

accuracy was 85.2% to the diagnostic type of pelvic tumor. Regarding in Al-Shifa and 

Al-Rantisi hospitals, the results showed that specificity, PPV, NPV and accuracy of 

MRI for predicting the pelvic type of tumor in both hospitals (AUC = 1.000, P < 0.001.        

These results are consistent with Park et al., (2014). The authors determined whether 

the accuracy of preoperative MRI in predicting pathology stage in rectal cancers: node-

for-node matched histopathology validation of MRI features and they showed that 

preoperative MRI revealed a node-by-node and the results were high sensitivity and 

positive predictive value MRI in predicting pathology stage in rectal cancers. Zhou et 

al. (2014) showed that the accuracy was MRI is higher than CT (60% vs. 57%, 

respectively), compared to the pathology reports. Diagnostic accuracy of MRI in 

detecting colorectal tumor invasion according to seven intrapelvic compartments for 

planning pelvic surgery assessed by Georgiou et al., (2013) and the results of research 

agree with the current study. The results of outcomes showed the sensitivity of MRI 

was 93.3% in all but the lateral compartment where it was 89.3% while specificity for 

the posterior (82.2%) and anterior compartments below the peritoneal reflection 

(86.4%) was lower compared to the other compartments and they concluded MRI is 

accurate in predicting the extent of colorectal tumor within the pelvis and therefore can 

be used to determine used to stage patients with advanced colorectal pelvic cancer and 

play vital role in detecting the type of surgery required for curative resection. On the 

other hand, several studies presented that the high accuracy, sensitivity, specificity, 

accuracy, PPV and NPV of MRI compared to biopsy report and the authors illustrated 

that MRI may be allowed for the prediction of final prostate pathology with greater 

accuracy (Boesen et al., 2015; Bourgioti et al., 2015; Donati et al., 2013&Le et al., 

2015). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24695111
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24695111
https://www.sciencedirect.com/science/article/pii/S0022534714035095#!
https://www.sciencedirect.com/science/article/pii/S0022534714035095#!
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New researches in the 2020 year were studied the sensitivity, specificity, accuracy 

of MRI and histopathology, the authors showed that MRI good screening method for 

pelvic tumor and it has very high sensitivity and specificity and is almost as accurate as 

histopathology in differentiating benign from malignant lesions. The addition of DWI 

with ADC mapping to conventional MRI increases its accuracy even more (Agrawal et 

al., 2019; Zhuet al., 2019). Regarding the sensitivity, specificity, accuracy, PPV, and NPV 

of MRI according to the hospitals, the results showed that the overall performance of MRI 

in the Gaza strip was very good although there are differences in accuracy profile between 

hospitals. The factors that may improve performance and high-quality MRI results are a 

qualified radiologist and a good training program (Kligerman et al., 2018).  

 

In brief, the first and major causes difference accuracy is different in sample size 

between hospitals that will affected on the statistical analysis and study power (Aberson, 

2019) while the second cause is new advanced MRI techniques that allow improved 

analysis of tumor biology and the tumor microenvironment (Dappa et al., 2017).   

 

Table (4.13): Sensitivity, specificity, PPV, NPV, and AUC of MRI for predicting pelvic tumor. 

 

Histopatholog

y (n=120)  

  
   

AUC  
(95% CI)  

P- 

value    

MRI results  

  
Total  

Malignant  50  10  
94.3  85.1  

83.3  95.0  
89.2  

0.897  
(0.835-0.959)  <0.001

*
  

Benign  3  57  
*
P-value significant at P ≤0.05; n: number of the subjects; PPV: Positive predictive value; NPV: 

Negative predictive value; AUC: area under the curve&95% CI: 95% confidence interval.  
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 Figure (4.3): Receiver operating characteristic curve (ROC) to predicting the pelvic type of tumor 

 

4.17 Agreement (MRI and histopathology) of pelvic tumor results related to socio-

demographic and clinical data among patients with pelvic tumors  

Agreement (MRI and histopathology) of pelvic tumor results related to socio-

demographic and clinical data illustrated in table 4.15 The results showed that the 

number of correct and incorrect among pelvic tumor results in EGH, Al-Shifa and 

AlRantisi hospital was 70.1%, 14.0% & 15.9% vs. 100%, 0.0% & 0.0 %, respectively. 

In addition, the results showed that there are statistically significant difference between 

results related to hospitals (P = 0.013)and address (P = 0.039). On the other hand, the 

results showed that no statistical difference between correct MRI results and age, 

gender and referred department (P > 0.05). The results of the current study indicated 

that socio-demographic and clinical data are not affected the MRI results because 

sometimes these variables play a fatal factor as confounders in some studies (Kemkes 

et al., 2010; Bråbäck et al., 2013).   
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Table (4.14): Agreement (MRI and histopathology) of pelvic tumor results related to socio-

demographic and clinical data among patients with pelvic tumors 

 

 
Variable 

Total 

Mean ± SD 

MRI Results 

Mean ± SD 
Statistical test 

Correct 

(n=107) 

Incorrect 

(n=13) 
t P-value 

Age (years) 50.1±15.61 50.45±16.15 47.23±10.17 0.700 0.485 

 n (%) χ
2  

Referred department      

Surgery 22 (18.3) 19 (17.8) 3 (23.1) 3.449 0.486 

Gynecology and Obstetrics 46 (38.4) 43 (40.2) 3 (23.1)    

Urology 3 (2.5) 3 (2.8) 0 (0.0)    

Internal medicine 13 (10.8) 10 (9.3) 3 (23.1)    

Oncology 36 (30.0) 32 (29.9) 4 (30.8)    

Hospital      

EGH 88 (73.3) 75 (70.1) 13 (100.0) 526.8 0.310
*
 

Al-Shifa 15 (12.5) 15 (14.0) 0 (3.0)    

Al-Rantisi 17 (14.2) 17 (15.9) 0 (3.0)    

Gender(%)       

Male 28 (23.1) 25 (23.4) 3 (23.1) 0.001 0.982 

Female 92 (76.9) 82 (76.6) 10 (76.9)     

Address        

Rafah 29 (24.2) 24 (22.4) 5 (38.5) 10.090 0.039 

Khan-Younis 42 (35.0) 35 (32.7) 7 (53.8)    

Middle zone 18 (15.0) 17 (15.9) 1 (7.7)    

Gaza 21 (17.5) 21 (19.6) 0 (0.0)    

North 10 (8.3) 10 (9.4) 0 (0.0)    

EGH: European Gaza hospital; * P-value significant at p≤0.05; n: number of the subjects t: independent 

t-test & 
2 
: chi-square test 

 

4.18 Relation between agreement (MRI and histopathology) and medical history 

among patients with pelvic tumors  

Table 4.16 illustrated the relation between agreement (MRI and histopathology) 

and medical history among patients with pelvic tumors. Chi-square test showed that no 
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statistical difference between correct and incorrect MRI results related to abdominal pain, 

hematuria, pressure sensations, loss of weight, family history, dysmenorrheal and nausea 

or vomiting (P >0.05). This indicates that high-quality MRI technicians, qualified 

radiologists, and good training programs lead to a good performance of MRI and not 

affected by medical history among patients (Kligerman et al., 2018).  

Table (4.15): Relation between agreement (MRI and histopathology) and medical history 

among patients with pelvic tumors 

 

 
Variable 

Total 

MRI Results 

n (%) 
Statistical test 

Correct 

(n=107) 

Incorrect 

(n=13) 
χ

2
 P-

value 

Abdominal pain      

Yes 82 (68.3) 71 (66.4) 11 (84.6) 1.786 0.153 

No 38 (31.7) 36 (33.6) 2 (15.4)   

Hematuria      

Yes 24 (20.0) 21 (19.6) 3 (23.1) 3.086 0.505 

No 96 (80.0) 86 (80.4) 10 (76.9)   

Pressure sensations      

Yes 29 (24.2) 28 (26.2) 1 (7.7) 2.159 0.126 

No 91 (75.8) 79 (73.8) 12 (92.3)   

Loss of weight      

Yes 42 (35.0) 37 (34.6) 5 (38.5) 3.077 0.502 

No 78 (65.0) 70 (65.4) 8 (61.5)   

Family history      

Yes 72 (60.0) 63 (58.9) 9 (69.2) 3.518 0.343 

No 48 (40.0) 44 (41.1) 4 (30.8)   

Dysmenorrheal       

Yes 45 (37.5) 42 (39.3) 3 (23.1) 1.294 0.205 

No 75 (62.5) 65 (60.7) 10 (76.9)   

Nausea and or vomiting       

Yes 19 (15.8) 16 (15.0) 3 (23.1) 3.574 0.338 

No 101 (84.2) 91 (85.0) 10 (76.9)   

* P-value significant at P≤0.05; n: number of the subjects; & 
2 
: chi-square test 
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4.19 Agreement (MRI and histopathology) results related to potential complications 

and examination data among patients with pelvic tumors . 

Agreement (MRI and histopathology) results related to potential complications and 

examination data among patients with pelvic tumors pointed out in table 4.17. The results 

showed that percentage who check by abdomen-pelvic x-ray and ultrasound before MRI 

examination higher statistically significant incorrect MRI than incorrect MRI result 

(36.4% vs 7.7%, respectively and P = 0.031 for abdomen-pelvic x-ray and 86.9 vs. 61.5, 

respectively and P = 0.033 for ultrasound). The independent t-test showed that creatinine 

levels were statistically significant higher incorrect MRI than incorrect (0.96±0.18 vs. 

0.85±0.14, respectively and P = 0.026). In contrast, the Chi square test showed that no 

statistical difference between correct and incorrect MRI results related to CT, PET scan, 

infection, bleeding, private centers, governmental hospital, urea, period of MRI and 

histopathology result (P > 0.05). This indicated a combination between MRI results and 

other scans will improve the quality of MRI results (Drzezga et al., 2012; Truijman et al., 

2013).  

The current study corresponds to a study by Biggs and Marks, (2016). It confirms 

that ultrasonography has the possible advantage and first procedure diagnostic of pelvic 

tumors. However, the researchers pointed out that the high accuracy of ultrasonography in 

the prediction of pelvic tumors. Romanet al.,1997 showed that ultrasound impressions and 

tumor size to be significant predictors of malignancy in premenopausal women, whereas 

CA 125 level and ultrasound impressions were significant in postmenopausal women. The 

current results showed that one-third of the study population was doing CT or Abdomen-

pelvic x-ray while a few numbers of patients were doing a PET scan and nobody was 

doing an endoscope.  These results explained by Ibrahim & Dublin, (2018), they showed 

that MRI is highest specificity and advantage over CT, X-rays, PET scan and endoscopy 

as they have useful for shoeing soft tissue structure each is a tissue characteristic that 

influences MRI signal intensity, Also, MRI can show inflammation and swelling or any 

lesion in three dimension and cross-section images of the body. On the other hand, Hövels 

et al.,(2008), showed that CT is poor performance in the detection and distinguish of 

pelvic tumors. The authors showed that the sensitivity of CT was 0.42 (0.26 – 0.56 95% 

CI) and pooled specificity was 0.82 (0.80 –0.83 95% CI). In additional, PET scan and CT 

requests in pelvic tumors depend on the type of tumor and gender because it is a barrier in 

PET scan, CT and X-ray request (Nowak et al., 1999; Araz et al., 2015). Finally, Goshima 

et al., (2010) showed that CT more requested in males higher than females. In brief, high 
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accuracy of MRI, gender, type of tissue and tumors elucidated why CT, X-ray, PET scan 

and endoscope request is limited.  

 

 

 

 

 

 

 

Table (4.16): Agreement (MRI and histopathology) results related to potential complications and 

examination data among patients with pelvic tumors. 

 

 
Variable 

Total 

MRI Results 

n (%) 
Statistical test 

Correct 

(n=107) 

Incorrect 

(n=13) 
χ

2
 P-

value 

Abdomen-pelvic x-ray      

Yes 40 (33.3) 39 (36.4) 1 (7.7) 4.313 0.031
*
 

No 80 (66.7) 68 (63.6) 12 (92.3)   

Ultrasound      

Yes 101 (84.2) 93 (86.9) 8 (61.5) 5.602 0.033
*
 

No 19 (15.8) 14 (13.1) 5 (38.5)   

CT      

Yes 41 (34.2) 39 (36.4) 2 (15.4) 2.287 0.112 

No 79 (65.8) 68 (63.6) 11 (84.6)   

PET scan      

Yes 23 (19.2) 21 (19.6) 2 (15.4) 0.135a 0.528 

No 97 (80.8) 86 (80.4) 11 (84.6)   

Infection      

Yes 15 (12.5) 15 (14.0) 0 (0.0) 2.083 0.159 

No 105 (87.5) 92 (86.0) 13 (100.0)   

Bleeding      

Yes 42 (35) 37 (34.6) 5 (38.5) 0.077a 0.502 

No 78 (65) 70 (65.4) 8 (61.5)   

MRI      
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In private Cent      

Yes 4 (0.0) 4 (3.7) 0 (0.0) 0.503a 0.628 

No 116 (100.0) 103 (96.3) 13 (100.0)   

In Governmental hospital      

Yes 116 (100.0) 103 (96.3) 13 (100.0) 0.503a 0.628 

No 4 (0.0) 4 (3.7) 0 (0.0)   

Numeric variables  Mean±SD  Mean±SD t  

Urea (mg/dl) 25.23±9.03 25.36±9.18 24.23±7.95 -0.423 0.673 

Creatinine (mg/dl) 0.95±0.18 0.96±0.18 0.85±0.14 -2.257 0.026
*
 

Contrast volume (cc) 8.96±0.87 8.93±0.87 9.23±0.93 1.193 0.235 

Period of MRI result (day) 6.66 ±3.64  6.65±1.78 6.69±1.7 0.073 0.942 

Period of histop. result (day) 23.64 ±3.39  23.72±3.43 23±3.16 -0.721 0.472 

PET: Positron emission tomography & CT: Computed Tomography; * P-value significant at P ≤0.05; n: 

number of the subjects t: independent t-test & 
2 
: chi-square test   

4.20 Agreement (MRI and histopathology) results from related to Specimen 

submitted among patients with pelvic tumors  

Table 4.18 discussed the agreement (MRI and histopathology) results related to 

Specimen submitted among patients with pelvic tumors. The statistical test showed that 

no statistical difference between correct and incorrect MRI results related to Specimen 

submitted among patients with pelvic tumors (P > 0.05) because the sample size for 

each submitted group was less than the central limit theorem that will effect on study 

power (Aberson, 2019).  
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Table (4.17): Agreement (MRI and histopathology) results related to Specimen submitted among 

patients with pelvic tumors 

 

Variable 
Total 

MRI Results  

n (%) 
Statistical test 

Correct 

(n=107) 

Incorrect 

(n=13) 
χ

2
 P-value 

Specimen submitted       

Diagnostic curettage 23 (19.2) 20 (18.7) 3 (23.0) 10.900 0.452 

DUB-Diagnostic curettage 3 (2.5) 3 (2.8) 0 (0.0)   

Endometrial curettage 14 (11.7) 14 (13.1) 0 (0.0)   

Inguinal basal cell 2 (1.7) 2 (1.9) 0 (0.0)   

Ovary 32 (26.6) 27 (25.1) 5 (38.5)   

Pelvic large mass 1 (0.8) 1 (0.9) 0 (0.0)   

prostate 11 (9.2) 11 (10.3) 0 (0.0)   

Rectosigmoid 2 (1.7) 2 (1.9) 0 (0.0)   

Uterus 27 (22.4) 22 (20.6) 5 (38.5)   

Urinary bladder 2 (1.7) 2 (1.9) 0 (0.0)   

Vagina 2 (1.7) 2 (1.9) 0 (0.0)   

Valva 1 (0.8) 1 (0.9) 0 (0.0)   

* P-value significant at P ≤0.05; n: number of the subjects & 
2
: chi-square test 
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Chapter (5) 

Conclusion and Recommendations 

5.1 Conclusion  

MRI plays an important role in the assessment, diagnosis, and evaluation of pelvic 

tumors. The agreement between MRI and histopathology for the prediction of pelvic tumor 

patients in the Gaza Strip was measured in this study. The results showed that less than half 

(44.2%) of patients with pelvic mass are prevalence malignant tumors and (55.8 %) 

according to benign histopathology funding. The results are indicated there is an 

association between malignant occurrence and age, gender and address. Regarding medical 

history, the current study shows there is an association between a malignant tumor and 

such as referred department, hospital, abdominal pain, loss of weight, urea and the period 

of histopathology results. In the present study, the Kappa index illustrated that there is a 

significant agreement between the results of MRI and histopathology (K = 0.783, P < 

0.001), ROC curve showed that AUC is 0.897 (P <0.001), sensitivity and specificity are 

94.3% & 85.1%, respectively. PPV was 83.3%, NPV was 95.0%, and accuracy was 89.2% 

to the diagnostic type of pelvic tumor. Unexpectedly, all different between MRI and 

histopathology results were in EGH. Regarding the association between medical history 

and agreement, the results showed that percentage who check by abdomenopelvic x-ray 

and ultrasound before MRI examination higher statistically significant incorrect MRI than 

correct MRI result.   

5.2 Recommendations  

 

1. Doctors depend on the MRI report result without waiting for the histopathology result to 

start treating the patient to save time and reduce tumor complications. 

  

2.  Ministry of health should be increased the quality of data entry in Al-Shifa and 

AlRantisi hospitals to help researchers and decision-makers to obtain good 

information   

3. The radiologists should use perfect criteria in the MRI report to demonstrate the 

accuracy and effectiveness of MRI in the diagnosis of tumors and raise the 

awareness of radiologists through workshops and internal or external training 

programs about the criteria of diagnosis pelvic tumor, especially in EGH. 
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4. Physicians should alleviate the tests and take into account the psychological factors 

of the patient before confirming the tumor and the prognosis stages of the tumor 

and also write all comments such as signs and symptoms and medical history in 

MRI requests.    

5. This study can be the guidelines of other study of tumor such as brain tumor and 

thyroid tumorwith correlation between MRI and histopathology 
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Annexes  

Annex (1): Map of Palestine  
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Annex (2): Location Map of Gaza strip  
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Annex (3): The Questionnaire  

Serial  

number  

  Date:  .... / ….    / 201.…    

Hospital:    Referred depa rtment :    

A. patient Information    

A1  Gender    Male    Female    

A2  Age: ------ Y  A3  Address    

B. Medical History    

B1  Abdominal pain    B2  Loss of weight     

B3   hematuria    B4  Family history     

B5  pressure 

sensations  

  B6  dysmenorrheal     

B7  History of  

allergies  

  B8  Nausea and or 
  

 vomiting    

B 9   other      

C. Previous Examination    

C1  Abdomen-pelvic 

x-ray  

  C2  Ultrasound     

C3  
  

Endoscope    C4  Computed To mography    

C5  PET Scan    C6  other     

D. Pre-Procedure preparation    

D1  Kidney Function  Urea _ _ 

mg/dL  

Creatinine_ _  _ _mg/dL  

D2  Allergic reaction    D3   Shock    

D4  Infection    D5   Death    

E. Potential Complications of biopsy    

E1  Allergic reaction     E 2   Bleeding  

E 3  Infection    E 4   Death  

E 5  other      

F. During MRI Procedure    

F.1  With Contrast    F. 2  Without contrast    

F. 3  Contrast Volume  _ _ _ mL  

G . Place of  MRI Examination  

G.1  In governmental 

hospital  

  G. 2  In private Center    

H. Place of  Biopsy Examination  

H.1  
  

  

In governmental 

hospital  

  H. 2  In private Center    

I. Period of Result               

I. 1  Time of MRI 

Result  

  

I. 2  Time of 

histopathology 

Result  

  

J. Diagnosis of MRI  

1…………………………………………………………………………………………  

2………………………………………………………………………………………  

K. Diagnosis of Histopathology  
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Annex (4): Questionnaire Review Experts  

  

 No.  Name  Location 

 1. Dr.Marwan Matter  Consultant radiologist & Director of 

Radiology Department at E.G.H.   

 2. Dr.Ahmed Shaltout  Consultant radiologist & Director of 

Radiology Department at Al-Aqsa 

Martyrs hospital.   

 3. Mr. Moussa Al-Nahhal  Chief MRI technologist at E.G.H.  

 4. Dr.Alaa Al-Bayouk  Consultant pathologist & Head of 

pathology Department at Nasser 

Complex.  

 5. Dr.Jamil Shubeir  Consultant radiologist  

6. Dr. Mohammed Tabash Leiturer at Al-Azhar University 
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Annex (5): Ethical approval from Helsinki committee - Gaza governorate  
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Annex (6): Al-Azhar University approval latter  
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Annex (7): MOH approval latter  

  


