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Methods and Materials
The CT imaging of abdomen and pelvic region with contrast 

enhancement using one slice spiral computed tomography Somatom 
Emotion (Siemens, Germany) was performed. The retrospective 
analysis of the results of pre-operative CT in 32 patients with 
advanced ovarian cancer and peritoneal canceromatosis was carried 
out/implemented. Within this population the average age was 
53,2±6years. Out of the 32 patients, 7 had stage FIGO II, 24 had 
stage FIGO III and 1 had stage FIGO IV. Due to the histological 
subtypes the ovarian cancer had the following distribution: serous 
papillary carcinoma in 27(24,4%), clear cell in 1(3,1%), papillary 
carcinoma in 1(3,1%) and mucinous adenocarcinoma in 3(9,4%) 
patients. Cytoreductive therapy for all patients was held. Thus, six 
cycles of chemotherapy protocol CP (cyclophosphamide 750mg/m2 
and cisplatin 75mg/m2) or PC (paclitaxel 175mg/m and carboplatin 
auc 5) were held. 8 patients underwent neoadjuvant chemotherapy 
(3 cycles CP), cytoreductive surgical therapy with further adjuvant 
chemotherapy. 17 patients showed disease progression in more than 
12months (clinically sensitive to platinum derivatives). In 8 patients 
disease progression less than a year after the end of treatment was 
diagnosed. 25 patients underwent surgical treatment of recurrent 
tumor with following chemotherapy using platinum derivatives if 
sensitivity to the drug was present. In case of moderate sensitivity 
to platinum derivatives after surgical treatment the chemotherapy 
of 2nd line was applied. While planning primary and repetitive 

cytoreductive therapy CT of the abdomen and pelvis using one slice 
spiral CT «Somatom Emotion» («Siemens», Germany) with spiral 
type scan axial plane was performed.5‒10 Technical parameters of the 
scan were: voltage - 130kV, current - 11mA, spiral step-3.0-5.0mm, 
tube rotation time -1.0sec. Intravenous and oral contrast enhancement 
to improve visualization of the pathological process was performed. 
For intravenous contrast enhancement water-soluble low osmolarity 
radiocontrast agent (iohexol, iopromide) with the calculation of 1.4ml 
per kg body weight of the patient was used. Gastrointestinal tract 
was filled with water-soluble high ocmolarity radiocontrast agents 
or other negative (water) solutions. While detecting of peritoneal 
carcinomatosis implants location and size of the latter were evaluated. 
After CT was performed all patients were operated. The average time 
between CT and surgery was 17days. The true data of the distribution 
and the implants’ size were received during the surgical revision of the 
abdomen and pelvis, which was in detail recorded during the surgery. 
Comparing the CT results with the data of intraoperative revision, the 
P. Sugarbaker’s classification of peritoneal carcinomatosis index (PCI) 
was used.11 According to the latter abdomen is divided conditionally 
with two horizontal and two vertical lines into nine quadrants, small 
intestine - along into four parts (proximal and distal parts of jejunum 
and ileum), in total 13 sites. In each area the size of the largest implant 
is determined, expressed in points: no implants - 0 points, <0.5cm - 1 
point, 0,5-5,0cm - 2 points, >5.0cm or confluent implants - 3 points. 
PCI is a total score in all areas, which can take values ​​from 0 to 39 
(Figure 1).
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Aims and Objectives

Ovarian cancer (OC) is one of the most serious problems of modern oncology and 
ranks third/fourth among tumors of the reproductive system and the seventh place 
in the overall structure of cancer incidence in the world. Global incidence of ovarian 
cancer is 6.5cases per 100thousand of female population, and in countries with high 
economic development - 10-15,5cases per 100thousand women.1 However, mortality 
from ovarian cancer overlaps mortality from all death rates caused by combined 
oncogynecology pathology,2,3 and ranks fifth as a cause of death from all cancers in 
women.4 In Ukraine, the death rate from ovarian cancer reaches 8.1 per 100 thousand 
of female population, with no tendency to steady decrease. High rates of mortality in 
ovarian cancer due to the fact that the initial stage (I-II) of disease is diagnosed only 
in one-third of newly diagnosed patients, and the percentage of common cancer types 
is 70%.3,4 Five-year survival in ovarian cancer is 20-25%.2,3 One of the fundamental 
problems in the treatment of patients with ovarian cancer is hiddencell dissemination, 
which occurs in the early stages of the disease even when ovaries are not enlarged. 
It is caused by intra-abdominal implantation metastasis, which is the final stage of 
clinical manifestation of peritoneal carcinomatosis. Thus, the aim of our study was to 
investigate the diagnostic value and/or efficacy of spiral computed tomography with 
contrast enhancement in detection and assessment of peritoneal canceromatosis in 
patients with ovarian cancer.	
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Figure 1 Intraperitoneal chemotherapy and cytoreductive surgery for the 
prevention and treatment of peritoneal carcinomatosis.1

Results
Peritoneal carcinomatosis was stated during the intraoperative 

review and verified histopathologically in all patients. Most often 
the peritoneum in pelvic and central abdominal region were harmed, 
both with equal percentage 90%. Small intestine peritoneum, except 
the proximal jejunum, was less affected with the lowest rate 50%. 
PCI was in the range from 5 to 28 (average index - 19) (Figure 2) 
(Figure 3). These are the areas of typical dissemination processes in 
peritoneum:

i.	Recto-uterine pouch (the Douglas space);

ii.	Infundibular-pelvic ligaments;

iii.	Greater omentum;

iv.	Right lateral (paracolar) canal;

v.	Abdominal surface of the right diaphragm dome;

vi.	Liver fibrous capsule (Glisson’s capsule);

vii.	Hepatorenal recess of subhepatic space (Morrison pouch)

viii.	Small-bowel mesentery (Figure 4‒7).

The following were the most frequent CT findings of dissemination 
in small-bowel mesentery and omentum:

a)	 Nodular thickening and contrast enhancement of small-bowel 
mesentery;

b)	 Reticulonodular infiltration of small-bowel mesentery and greater 
omentum («greater omental pancake»);

c)	 Ascites of abdomen and omental bursa;

d)	 Cystic nodules with solid components (papillary adenocarcinoma);

e)	 Nodules with calcifications (serous adenocarcinoma).

It should be noted that during the clinical gynecological and 
transvaginal ultrasound examinations the signs of peritoneal 
dissemination with the recurrent tumor in the pelvic region were 
found only in 6 patients. Peritoneal carcinomatosis was diagnosed 

preoperatively in all 32 patients on CT. The measurements of implants, 
visualized on pre-operative CT were correctly determined in 72,8%, 
reduced in 25,2% and overestimated in 2,0% cases. The total/general 
sensitivity made 62% and was the smallest (25,9%) when the tumor 
size was <1,0cm, and the highest (87,9%) when the tumor size was 
> 5,0cm. The specificity of CT made 99% and shows high capacity 
of CT differentiate the peritoneal implant from other pathological 
process. Total accuracy of CT made 75% (Figure 8). Specificity of CT 
method was 99% (95% DI=98-100), proving high CT productivity 
in differentiating of implants on peritoneum from other pathological 
processes. In our study only in one case false-positive result was 
received. Its reason could have been a marked peritoneum fibrosis 
after prior surgery. The total CT accuracy was 75% (95% DI=69,8-
80,2). A comparative analysis of PCI, received by the results of CT 
and intraoperative revision, was performed and showed statistically 
reliable distinction between them (X= 10.75 CT, x-OP=18.75, 
p<0.0001). This means underestimation of PCI, calculated from 
CT. This tendency could be caused by the difficulties in detecting 
small peritoneal implants, which, however, had not obscured the 
peritoneumectomy. The PCI was not exceeded in any of the cases. 
Therefore, this radiological method allows us to adequately evaluate 
tumor unresectability and does not create false contraindications 
in the selection of patients for cytoreductive surgery. The study 
results coincide with the data from other authors’ publications. 
In particular, most scientists consider CT as a reliable method for 
detecting small tumors. F.V. Coakley and his co-authors state that CT 
sensitivity in detecting implants of the size <1cm was significantly 
lower (25-50%), than the total sensitivity (85-93%).12 Regarding 
the effectiveness of the other radiological diagnostic methods, R.N. 
Low and his co-authors reported about the preciseassessment of PCI 
using MRI in 88% patients, as well as the sensitivity and specificity 
of this method at 88% and 74%, respectively.13 The use of state-of-
the-art multislice CT allows increasing the effectiveness of CT for 
staging peritoneum carcinomatosis. The possibility to scan with thin 
sub milimeter slices with high velocity improved visualization of 
metastases. M.A. Mazzei and his co-authors note general sensitivity 
of multi detector CT at the level of 72% and specificity-80%.10 
Thus, diagnosis of peritoneum carcinomatosis in patients with 
ovarian cancer using CT has certain limitations. However, due to its 
availability CT remains the most frequently used method for staging 
the disease. Despite possible declinations in preoperative assessment 
of peritoneal metastasis dissemination from the accurate picture, this 
method gives the opportunity to adequately carry out the selection of 
patients for surgical treatment.14,15

Figure 2 CT image of solid oval implant of homogenous structure, 27х16mm 
in douglas space.
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Figure 3 Confluent implant of greater omentum on CT scan and 
intraoperative image.

Figure 4 CT image of implants of right lateral canal and right iliac region.

Figure 5 Implants of abdominal surface of the right diaphragm on CT scan 
and intraoperative image.

Figure 6 Implants of liver fibrous capsule (Glisson’s capsule) on CT scan and 
intraoperative image.

Figure 7 Implants of hepatorenal recess of peritoneum (Morrison pouch) on 
CT scan and intraoperative image.

Figure 8 CT sensitivity depending on the size of implantation metastasis.

https://doi.org/10.15406/ijrrt.2017.04.00092


The efficiency of ct at pre-operative evaluation stage of PCI in patients with recurrent ovarian cancer 352
Copyright:

©2017 Hural et al.

Citation: Hural O, Mylyan Y, Fetsych M, et al. The efficiency of ct at pre-operative evaluation stage of PCI in patients with recurrent ovarian cancer. Int J Radiol 
Radiat Ther. 2017;4(2):349‒352. DOI: 10.15406/ijrrt.2017.04.00092

Conclusion
The use of single slice CT with contrast enhancement in patients 

with ovarian cancer is an informative method in detecting peritoneal 
carcinomatosis which facilitates correct diagnosis establishment. The 
sensitivity of CT depends on the size of peritoneal implants. This 
method allows to provide planning of combined treatment of patients 
with ovarian cancer and determine the possibility of cytoreductive 
surgery.
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