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Abstract: Ovarian cancer is the second most frequent gynecologic malignancy (preceded by cervix 

carcinoma) with up to 25 and 75 % chance of 2 years’ recurrence of early and advance stages 

respectively. PET is a tomographic scintigraphic technique in which a computer-generated image of 

local radioactive tracer distribution in tissues is produced through the detection of annihilation 

photons that are emitted when radionuclides introduced into the body decay and release positrons. 

18F-FDG PET is a tomographic imaging technique that uses a radiolabeled analog of glucose, 18F-FDG, 

to image relative glucose use rates in various tissues. Because glucose use is increased in many 

malignancies, 18F-FDG PET is a sensitive method for detecting, staging, and monitoring the effects of 

therapy of many malignancies. CT is a tomographic imaging technique that uses an x-ray beam to 

produce anatomic images. This anatomic information is used to detect and to help determine the 

location and extent of malignancies. Combined PET/CT devices provide both the metabolic 

information from 18F-FDG PET and the anatomic information from CT in a single examination. Ovarian 

cancer is the fifth leading cause of cancer death among women in the United States and has a high 

likelihood of recurrence despite ag- gressive treatment strategies. Detection and exact localization of 

recur- rent lesions are critical for guiding management and determining the proper therapeutic 

approach, which may prolong survival. Because of its high sensitivity and specificity compared with 

those of conventional techniques such as computed tomography (CT) and magnetic reso- nance (MR) 

imaging, fluorine 18 fluorodeoXyglucose positron emission tomography (PET) combined with CT is 

useful for detection of recur- rent or residual ovarian cancer and for monitoring response to therapy. 

However, PET/CT may yield false-negative results in patients with small, necrotic, mucinous, cystic, or 

low-grade tumors. In addition, in the posttherapy setting, inflammatory and infectious processes may 

lead to false-positive PET/CT results. Despite these drawbacks, PET/CT is superior to CT and MR 

imaging for depiction of recurrent disease. 
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Introduction: Ovarian cancer is the second most common gy- necologic malignancy (after 

cervical cancer), with a lifetime risk of 1.7%. Although its incidence has decreased slightly 

over the past 30 years, it cur- rently is the most common cause of death among women with 

gynecologic malignancy (1). Cytore- ductive surgery, followed by paclitaxel therapy and 

platinum-based cytotoxic  chemotherapy, is the mainstay of primary treatment for high-

grade early- and advanced-stage disease (2,3). Despite high clinical response rates after 

optimal de- bulking surgery and combination chemotherapy, 50%–75% of patients still 

experience disease relapse (2–6). However, due to the recent emer- gence of alternative 

targeted therapies, which are designed to manage small-volume recurrent dis- ease, positron 

emission tomography (PET) com- bined with computed tomography (CT) may play an 

important role in early detection of recurrent ovarian cancer. Serum CA-125 assay, physical 

examination, and anatomic imaging have been widely used to evaluate patients with ovarian 

can- cer. Use of these methods is associated with lim- ited success, and currently there is no 

agreement on which type of follow-up examination should be used or when it should be 

employed (7,8). 

Potential advantages of the use of integrated PET/CT for evaluation of recurrent ovarian can- 

cer include increased lesion detection with the use of a metabolic tracer, simultaneous 

acquisi- tion of anatomic reference points to determine the exact location of lesions, and, in 

most cases, differentiation of disease processes from physi- ologic processes (9). Moreover, 

PET/CT may be used to survey the entire body. These superior qualities may help identify 

which patients are eligible for secondary surgical cytoreduction; however, further 

investigation with prospective, randomized trials that examine various therapeu- tic 

interventions on the basis of PET/CT results is warranted (10). 

In this article, the characteristics and patterns of spread of recurrent ovarian cancer and the 

strengths and limitations of PET/CT for the de- tection of disease relapse are discussed. 

Multiple case examples are presented, with contrast mate- rial–enhanced CT juxtaposed 

with PET/CT for comparison purposes. 

 

Ovarian Cancer 

In 75% of cases of ovarian cancer, the patients have advanced-stage disease at the time of 

diag- nosis, a result of its late and insidious onset of symptoms (10). In stage I disease, tumor 

is lim- ited to the ovaries; in stage II, it extends into the pelvis; in stage III, it spreads beyond 

the pelvis; and in stage IV, it involves distant sites such as the liver parenchyma (11). The 5-

year survival rate for patients with stage I disease is 90%; this rate decreases to 25% for 

those with distant metasta- ses (2). 

Surgery is the cornerstone of management of epithelial ovarian cancer, with broad 

applications throughout the clinical course of disease, from the patient’s initial diagnosis to 

palliative care. 

Comprehensive surgical staging is essential for precise prognostic determination and 

treatment planning for patients with apparent early-stage ovarian cancer. After primary 
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cytoreductive sur- gery, adjuvant chemotherapy is administered, usually a combination of 

paclitaxel and platinum- based compounds (12). 

After primary surgery and chemotherapy, the National Comprehensive Cancer Network 

guide- lines recommend that disease status be moni- tored with regular physical and pelvic 

examina- tions, contrast-enhanced CT, magnetic resonance (MR) imaging, fluorine 18 

fluorodeoxyglucose (FDG) PET/CT, and measurement of serum 

CA-125 levels (13). 

Ovarian cancer–associated antigen  CA-125, also known as mucin 16, is part of the mucin 

family glycoproteins (14). In patients with el- evated CA-125 levels that normalize after che- 

motherapy, two consecutive measurements of elevated CA-125 levels are indicative of 

recurrent epithelial ovarian cancer, even in the absence 

of clinical or radiologic findings (15–17). Con- vincing data suggest that persistently rising 

se- rum CA-125 levels provide strong evidence for progressive ovarian cancer. CA-125 is 

neither specific for ovarian cancer nor sensitive for small- volume disease; approximately 

20% of all ovarian cancers are negative for CA-125 expression (17). The baseline CA-125 

level before initiation of maintenance chemotherapy is indicative of the risk for subsequent 

relapse. Despite high posi- tive predictive values (>95%) associated with 

CA-125, its negative predictive value is low, at 50%–60% (18,19). Therefore, CA-125 is 

useful when levels are elevated, but normal values do not exclude the possibility of 

recurrence. 

With appropriate surgical selection criteria, secondary cytoreduction surgery may substan- 

tially prolong survival in patients with recurrent ovarian cancer (12). The success of 

additional chemotherapy and external radiation therapy largely depend on the extent of 

disease (12,20). Overall, improved diagnostic methods are neededto better estimate tumor 

load and residual disease and to quantify the volume of disease and of asci- tes, which may 

serve as better surrogate markers for response to therapy (21). 

 

Patterns of Spread of Ovarian Cancer Ovarian cancer usually spreads to the local lymph 

nodes, implants on the peritoneum by way of lymphatic channels, or, less frequently, 

dissemi- nates hematogenously (20). In patients with ovar- ian cancer, the most common 

histologic subtypes of peritoneal carcinomatosis are serous papillary carcinoma and poorly 

differentiated adenocar- cinoma (22,23). Tumor cells that continuously invade the 

peritoneal cavity usually shed into the intraperitoneal fluid, which continuously circu- lates 

through the abdomen and transports the de- posits of malignant tumor cells. Common sites 

of implantation are the pelvis, right hemidiaphragm, liver, right paracolic gutter, bowel, and 

omentum. Transdiaphragmatic spread to the pleura is com- mon in patients with ovarian 

cancer (24). 

Lymph node involvement at primary surgery has a reported incidence of 25% in patients 

with stage I disease; 50%, stage II disease; and 74%, stage III–IV disease (25). Among 



Page 480 of 19 

Hoda Fatouh / Afr.J.Bio.Sc. 6(2) (2024)  
 

 
 

patients with peritoneal metastases, approximately 30% have visceral or extraperitoneal 

metastases involving pelvic, paraaortic, or inguinal lymph nodes. 

 

Imaging of Recurrent Ovarian Cancer Early detection of recurrent disease is important for 

proper treatment selection (7). Metastases from ovarian cancer primarily involve the peri- 

toneum rather than parenchymal sites; thus, the presence of small-volume recurrence or 

meta- static deposits on the visceral surfaces poses a challenge for interpretation of CT and 

MR im- ages (23,26). In addition, after surgery, anatomic structures may appear distorted, 

resulting in equivocal or inaccurate imaging findings. Spiral CT usually has a sensitivity of 

85%–93% for the detection of large peritoneal metastases; however, this sensitivity 

decreases to 25%–50% for those with a diameter less than 1 cm (23,26). 

A recent meta-analysis reported that for the detection of recurrent disease, the overall diag- 

nostic ability of CT was similar to that of MR imaging (27–33). However, MR imaging has 

inherent advantages over CT that are related to safety issues: MR imaging uses no ionizing 

radia- tion and the contrast agents used for MR imag- ing have fewer side effects than those 

used for CT (34,35). 

FDG PET/CT has a reported sensitivity of 80%–100% for the detection of recurrent ovarian 

cancer (9). The spatial resolution of PET is ap- proximately 6–10 mm; therefore, its 

sensitivity for depicting lesions smaller than 1 cm is lower than that for larger lesions (36). 

Subcentimeter lesions of omental carcinomatosis may not demonstrate sufficient 

radiotracer uptake, even if infiltrative changes indicative of the presence of disease are seen 

at CT (37). The reported specificity of PET for the detection of recurrent ovarian cancer 

ranges from 42% to 100% (9,36–39). A paucity of data exists regarding the comparison of 

PET with MR imaging for detection of ovarian cancer recurrence. In patients with ovarian 

cancer who had undergone cytoreductive surgery, MR imag- ing appears to have higher 

sensitivity for detec- tion of recurrent peritoneal metastases within 

the pelvis, although PET/CT has slightly higher specificity. PET/CT has a patient-based 

sensitiv- ity and specificity of 73% and 91%, respectively, for detection of such metastases, 

and the cor- responding values for MR imaging are 93% and 86%, respectively. PET/CT and 

MR imaging have lesion-based sensitivity of 43% and 86%, respectively (39). 

A progressive rise in serum tumor marker CA- 125 is an early indication of recurrent 

epithelial ovarian cancer. However, elevated CA-125 titers are not always specific for 

malignancy (15–18). Zimny et al (40) reported that PET has a sensi- tivity of 96% for 

localizing recurrent disease in patients with rising CA-125 levels. PET evidence of recurrent 

ovarian cancer preceded CT findings by 6 months, allowing earlier reintroduction of therapy. 

Other investigators corroborated these findings, reporting that a combination of FDG PET 

and CA-125 tumor marker yields a sensitiv- ity of 94%–98%, whereas conventional imaging 

results are negative or equivocal (32,41–43). 

Patient-based analysis of the accuracy of PET combined with contrast-enhanced CT 

compared with PET combined with low-dose CT and contrast-enhanced CT alone for the 
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detection of suspected recurrent ovarian cancer revealed that the sensitivity and specificity 

of PET combined with contrast-enhanced CT were 79% and 91%, respectively, compared 

with 74% and 91% for PET combined with low-dose CT and 61% and 85% for contrast-

enhanced CT alone (39). 

In a meta-analysis by Gu et al (33), the area under the receiver operating characteristic (AUC) 

curve was 0.92 for CA-125, 0.93 for PET alone, 0.96 for PET/CT, 0.88 for CT, and 0.8 for 

MRimaging for detection of recurrent ovarian cancer. CA-125 and PET/CT had the highest 

pooled specificity (93%) and sensitivity (91%). Accord- ing to a comparison of all modalities, 

the AUC value for PET, with and without integrated CT, was higher than those for CT and MR 

imag- 

ing alone. However, despite the relatively high sensitivity and specificity of combined 

PET/CT for detection of recurrent disease, there was a substantial difference between PET 

results in- terpreted with CT and those interpreted without CT, a finding likely due to the 

inability of CT to localize diffuse disease involvement within the peritoneum. Because of 

postoperative anatomic distortions, the uptake that corresponds to bowel loops may be 

interpreted as physiologic rather than serosal involvement unless discrete nodules are 

appreciated on accompanying CT images. 

According to recent studies, treatment for sus- pected recurrent ovarian cancer may be 

altered on the basis of PET/CT findings in as many as 40%–60% of patients (44–46). Some 

authors re- 

ported that combined PET and contrast-enhanced CT findings led to a change in strategy in 

approxi- mately 40%–44% of patients compared with con- trast-enhanced CT findings alone, 

which affected treatment strategy in only 12% of patients (46). 

FDG PET/CT may be used to help guide the patient selection process for site-specific 

treatment, including radiation therapy planning, and it may aid in the selection of optimal 

surgical candidates. It also may depict otherwise undetected recurrent disease, regardless of 

the patient’s CA-125 levels. There is strong evidence to support the use of FDG PET/CT in 

patients with suspected recur- rent disease, rising CA-125 levels, and negative CT or MR 

imaging results for early detection of recurrent ovarian cancer (33,41–43). However, it 

remains to be proved whether the anatomic infor- mation provided by CT significantly 

improves the overall diagnostic accuracy of PET 
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PET/CT Findings of Ovarian Cancer Metastases 

Peritoneal Metastases 

At PET/CT, peritoneal implants appear as nodular soft-tissue masses, often with a variable 

degree of increased metabolic activity. Impaired lymphatic drainage of the peritoneum, a 

result of blocked diaphragmatic lymphatics, plays an 

important role in the development of ascites (Fig 1). Tumor cells tend to  follow  the  

circulatory path of peritoneal fluid, implanting in the poste- rior cul-de-sac (the pouch of 

Douglas), paracolic gutters, small bowel mesentery, ileocecal junc- tion, diaphragmatic  

surface—particularly  the right subphrenic space along the convexity of the liver—and 

hepatorenal fossa (Figs 2–4) (24). The hepatorenal fossa harbors malignant implants by 

communicating with the right subphrenic space and the right paracolic gutter. In almost 50% 

ofpatients, gravitational accumulation of tumor cells in the mesenteric recesses leads to 

seeding of malignant cells on small bowel serosal surfaces and in the ileocecal junction (24). 

Other sites of involvement include the sigmoid mesocolon, a result of pooling along its 

superior border (Fig 
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2c), and the right paracolic gutter, a result of cephalic flow. The right hemithorax also may 

be involved through its communication with the right subphrenic space. Omental thickening 

and nodularity with diffuse FDG uptake are  indica- tive of omental involvement (Figs 5, 6). 

However, PET/CT is unable to depict small-volume disease (lesions 5–7 mm) and miliary or 

diffuse perito- neal involvement, even if the disease process is evident at CT (47) nodularity 

with diffuse FDG uptake are  indica- tive of omental involvement (Figs 5, 6). However, 

PET/CT is unable to depict small-volume disease (lesions 5–7 mm) and miliary or diffuse 

perito- neal involvement, even if the disease process is evident at CT (47). 

Umbilical metastases (Sister Mary Joseph nodules) are rare and are associated with wide- 

spread intraabdominal disease, particularly in patients with serous papillary cystadenocar- 

cinoma (Fig 7) (48,49). This process may be secondary to retrograde lymphatic flow from 

the peritoneum or to venous spread of disease (50-54). The persistence of patency of fetal 

structures such as the urachus and paraumbilical veins may facilitate the spread of disease 

to the umbilicus. 

 

 
 

Figure 2. Peritoneal involvement in a 56-year-old woman with a history of stage IIIC serous 

papil- lary ovarian adenocarcinoma. (a) AXial contrast-enhanced high-resolution CT (left), 

FDG PET (middle), and fused PET/CT (right) images obtained for evaluation of disease 

recurrence show multiple enhancing nodules of varying sizes scattered throughout the 

pelvic cavity, including the cul-de-sac (arrowheads). The nodules demonstrate intense 

metabolic activity, a finding indicative of widespread peritoneal and mesenteric implants. 
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Ingested barium is seen in the markedly collapsed sigmoid colon (arrow), a result of serosal 

invasion. (b) Sagittal contrast-enhanced CT (left), FDG PET (middle), and fused PET/CT 

(right) images show the pelvic cavity and lower abdomen, which are packed with peritoneal 

tumor implants. The urinary bladder is seen in the lower anterior pelvic cavity (black arrow). 

Arrowhead = cul-de-sac, white arrow = sigmoid colon. (c) AXial CT (left), FDG PET (middle), 

and fused PET/CT (right) images of the abdomen show an intensely hyper- metabolic lobular 

enhancing mass in the right paracolic gutter (arrowhead), a finding indicative of recurrent 

disease. Peritoneal carcinomatosis demonstrates no appreciable increased FDG uptake 

(white arrow), a false-negative result most likely due to its small size and diffuse pattern of 

infiltration. A mildly hypermetabolic paraaortic lymph node (black arrow) also is noted and 

is suggestive of metastasis, although it is normal in size according to CT criteria. 

 

 
 

Figure 3. Peritoneal involvement in a 73-year-old woman with elevated CA-125 levels and a 

his- tory of surgery and chemotherapy for stage IIIC ovarian serous papillary 

adenocarcinoma. (a) Axial contrast-enhanced CT (left), FDG PET (middle), and fused PET/CT 

(right) images obtained for restaging show irregular soft-tissue infiltration (arrow) in the 

subphrenic space along the liver con- vexity with markedly increased FDG uptake, a finding 

indicative of peritoneal tumor implants.(b) Axial contrast-enhanced CT (left), FDG PET 
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(middle), and fused PET/CT (right) images (obtained at a lower level) show a large, 

conglomerate, heterogeneously enhancing peritoneal mass (arrow) that demonstrates 

markedly increased FDG uptake throughout the peritoneum in the right side of the abdomen. 

An additional hypermetabolic nodular tumor deposit is seen in the subhepatic region 

(arrowhead). (c) Pelvic axial contrast-enhanced CT (left), FDG PET (middle), and fused 

PET/CT (right) images show an irregular enhancing mass (arrow) with markedly increased 

FDG accumulation in the distal sigmoid colon, a finding indicative of serosal tumor implants. 

The patient subsequently underwent chemotherapy; however, disease progressed over the 

next 2 months. 

 

 
 

Figure 4. Peritoneal involvement in a 55-year-old woman with rising CA-125 levels and a 

history of surgery and adjuvant chemotherapy 7 years ago for stage IIIC ovarian serous 

papillary adeno- carcinoma. AXial contrast-enhanced CT (left), FDG PET (middle), and fused 

PET/CT (right) images obtained for disease restaging and localization show a large markedly 

hypermetabolic mass (arrowhead) in the hepatorenal fossa, a finding indicative of peritoneal 

implants. Other hypermet- abolic lesions suggestive of peritoneal involvement are seen 

along the liver surface (white arrow) and left paracolic gutter (black arrow). Due to its 

diffuse nature of peritoneal involvement and the small nodular pattern, which renders the 

disease sites unmeasurable, peritoneal seeding may be difficult to identify at conventional 

imaging. 
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Figures 5–7. (5) Pleural and diaphragmatic involvement in a 67-year-old woman with 

elevated CA-125 levels and a history of debulking surgery and chemotherapy for stage II 

serous papillary cystadenocarcinoma. AXial contrast-enhanced CT (left), FDG PET (middle), 

and fused PET/CT (right) images show diffuse thickening of the pleura (white arrow) with 

partial calcification and in- creased metabolic activity. More medially, a large irregular 

enhancing mass lesion (black arrow) that demonstrates heterogeneous FDG uptake is seen 

in the diaphragm and subphrenic space (at right). A hypermetabolic nodule (arrowhead) 

also is seen in the right side of the chest wall, a finding indicative of chest wall invasion. The 

right hemithorax may be involved due to its communication with the right subphrenic space. 

PET/CT may be used to help detect additional sites of disease involvement that may 

otherwise go unnoticed. (6) Omental involvement in a 49-year-old woman with markedly 

elevated CA-125 levels who underwent surgery and chemotherapy for stage II ovarian 

serous papillary adeno- carcinoma 7 months ago. AXial contrast-enhanced CT (left), FDG PET 

(middle), and fused PET/CT (right) images show a linear hypermetabolic lesion (arrow), 

which appears as mildly enhancing diffuse nodular omental thickening (a finding referred to 

as “omental cake”), in the anterior abdomen, a char- acteristic finding of omental 

involvement. (7) Metastasis to the umbilicus in a 56-year-old woman with rising CA-125 

levels and a history of TAH, BSO, debulking surgery, and adjuvant chemotherapy 1 year ago 
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for stage IIIC serous papillary adenocarcinoma. AXial contrast-enhanced CT (left), FDG PET 

(middle), and fused PET/CT (right) images obtained for restaging show a hypermetabolic 

hetero- geneous nodule (arrowhead) in the umbilicus contiguous with peritoneal implants, 

a finding indicative of a Sister Mary Joseph nodule. A markedly hypermetabolic peritoneal 

mass (arrow) is seen in the left side of the abdomen with slight misregistration between CT 

and PET/CT images due to bowel move- ment and respiration. Results of histopathologic 

analysis were positive for peritoneal metastases. 

 

Figure 8. Lymph node metastasis in a 68-year-old woman with elevated CA-125 levels and 

a his- tory of TAH, BSO, and chemotherapy for stage IIIC ovarian clear cell carcinoma. Axial 

contrast- enhanced CT (left), FDG PET (middle), and fused PET/CT (right) images show 

subcentimeter enhancing bilateral external iliac lymph nodes (arrowheads) that 

demonstrate increased metabolic activity, a finding indicative of lymph node involvement. 

An additional focus of hypermetabolic activity (arrow) is seen adjacent to a surgical clip, a 

finding suggestive of local recurrence. Note that the CT image does not show a definitive 

mass lesion next to the surgical clip, a finding probably due to the small size of the mass and 

the presence of metallic artifacts. Results of subsequent pelvic washing were positive for 

malignant cells. PET/CT may help detect residual or recurrent disease in the posttherapy 

setting when CT results are inconclusive due to anatomic distortion or the presence of 

metallic artifacts. 

 

 

Figure 9. Lymph node metastasis in the same patient as Figure 8. Axial contrast-enhanced 

CT (left), FDG PET (middle), and fused PET/CT (right) images, obtained at the level of the 

thorax, show an enlarged hypermetabolic right internal mammary lymph node (arrow), a 

finding indicative of metastatic nodal disease. A small pleural effusion that demonstrates no 

metabolic activity is seen at right, a nonspecific finding. 
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Lymph Node Metastases 

Lymphatic dissemination to the pelvic and para- aortic lymph nodes is common, particularly 

in patients with advanced disease (Fig 8). Spread of disease through the lymphatic channels 

of the 

retroperitoneal lymph nodes and diaphragm may lead to dissemination into the 

supraclavicular or superior mediastinal lymph nodes and pleural space or, rarely, the 

internal mammary lymph nodes (Figs 9, 10) (23). Furthermore, involvement of the 

rectosigmoid colon by ovarian carcinoma 

is associated with a high incidence of mesenteric nodal metastasis (Fig 11) (51). Lymph node 

me- tastasis is present in 10%–20% of patients with presumed early-stage ovarian cancer, 

and it is present in 40%–70% of patients with advanced- stage disease. In general, due to its 

low negative predictive value, pelvic PET/CT may not be used to reliably determine the 

likelihood of metastasis to the paraaortic lymph nodes, a finding known as a skip metastasis, 

which may occur in as many as 60% of patients (52–55). The reported sensitivities of CT and 

MR imaging for depiction of lymph node involvement are suboptimal due to the dif- ficulty 

in differentiating nodal metastases from in- flammatory adenopathy and fibrotic change 

(59). However, the performance of FDG PET is infe- rior, with a sensitivity of less than 50%. 

This sub- optimal sensitivity may be attributed to the renal clearance of FDG through the 

ureters or into the urinary bladder, which masks nearby lymph node metastases (56–58). 

However, FDG PET/CT may still accurately depict metastatic disease on the basis of 

significantly increased metabolic activity, even in normal-sized nodes (Figs 12, 13). Notably, 

for detection of small or necrotic lymph nodes or early nodal involvement, evaluation with 

PET/CT is limited, with high false-negative rates (59-63). 

 
 

Figure 10. Lymph node metastasis in a 76-year-old woman with elevated CA-125 levels and 

a history of surgery and chemotherapy for stage IIIC ovarian serous papillary 

adenocarcinoma. Axial contrast-enhanced CT (left), FDG PET (middle), and fused PET/CT 

(right) images obtained for restaging show multiple enlarged hypermetabolic mesenteric 

lymph nodes (white arrow), paraaortic lymph nodes (white arrowhead), and an 8-mm 

hypermetabolic aortocaval lymph node (black arrow), findings indicative of metastatic nodal 

disease. A fluid collection in the hepatorenal fossa (black arrowhead) also demonstrates a 

linear irregular pattern of FDG uptake, a finding indicative of peritoneal implants. 
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Figure 11. Lymph node metastasis in a 59-year-old woman with gradually rising CA-125 

levels who underwent chemotherapy for stage IV ovarian cancer. (a) Axial contrast-

enhanced CT (left), FDG PET (middle), and fused PET/CT (right) images show multiple 

enlarged paraaortic (ar- rowheads), aortocaval, and retrocaval (arrow) lymph nodes, all of 

which demonstrate markedly increased FDG uptake, a finding indicative of metastatic nodal 

disease. An enlarged retrocaval node with a photopenic center is noted at PET/CT, a finding 

that corresponds to the area of necrosis seen at CT. (b) Axial contrast-enhanced CT (left), 

FDG PET (middle), and fused PET/CT (right) im- ages, obtained at the level of the upper 

thorax, show a large hypermetabolic left supraclavicular, su- perior mediastinal lymph node 

(arrowhead) compressing the left lobe of the thyroid gland, a finding indicative of distant 

metastatic disease. Note the enlarged and heterogeneously enhancing, nonhy- permetabolic 

right thyroid lobe (arrow), a finding that likely is consistent with multinodular goiter. 

 

 

Figure 12. Normal-sized, FDG-avid metastatic lymph nodes in a 61-year-old woman with 

mark- edly elevated CA-125 levels and a history of TAH, BSO, omentectomy, and 

chemotherapy for stage IIIC serous papillary adenocarcinoma. Axial contrast-enhanced CT 

(left), FDG PET (middle), and fused PET/CT (right) images show increased FDG uptake 
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(SUVmax, 4.2) in multiple small paraaor- tic lymph nodes (arrows), some as large as 4 mm, 

a finding indicative of nodal metastatic disease. 

 

e 

 

Figure 13. Normal-sized, FDG-avid metastatic lymph nodes in a 66-year-old woman with 

elevated CA-125 levels and a history of surgery and chemotherapy for stage IIIC serous 

papillary adenocar- cinoma. Axial contrast-enhanced CT (left), FDG PET (middle), and fused 

PET/CT (right) images show a 7-mm FDG-avid (SUVmax, 5.0) right inguinal lymph node 

(arrow) that was determined to be a metastatic node at subsequent biopsy. 

 

 

Figure 14.   Distant organ metastases in an 89-year-old woman with elevated CA-125 levels 

and a history of surgery and chemotherapy for stage IIIC ovarian serous papillary 

adenocarcinoma. Axial contrast-enhanced CT (left), FDG PET (middle), and fused PET/CT 

(right) images show a large lobular mass (arrowhead) with a photopenic center in the right 

upper lobe that demonstrates markedly increased FDG uptake, a finding indicative of distant 

organ metastasis. A mildly hyper- metabolic subcarinal lymph node (arrow) and a 

nonhypermetabolic small right pleural effusion are noted; however, these are nonspecific 

findings and may be either malignant or benign. 
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Figure 15. Distant organ metastases in a 73-year-old woman with persistently elevated CA-

125 levels and a history of TAH, BSO, radical debulking surgery, and chemotherapy 6 months 

ago for stage IIIC serous papillary adenocarcinoma. Axial contrast-enhanced CT (left), FDG 

PET (middle), and fused PET/CT (right) images show multiple hypermetabolic foci 

throughout the liver that correspond to ill-defined hypointense hepatic masses (arrow), a 

finding indicative of distant or- gan metastases. Mild soft-tissue infiltration (arrowhead) is 

seen along the liver surface with no ap- preciable FDG uptake, a finding highly suggestive of 

peritoneal seeding. 

Pitfalls of PET/CT 

The main pitfalls of the use of PET/CT for stag- ing of recurrent ovarian cancer include the 

nor- mal physiologic activity in the bowel loops; focal retained activity in the urinary system; 

FDG up- take within atherosclerotic plaque; and misalign- ment due to bowel peristalsis, 

bladder filling, or diverticulitis (64-6 6). To avoid misinterpretation, it is important for 

radiologists and clinicians to recognize that PET/CT is unable to depict small- volume 

disease as well as diffuse, miliary perito- neal involvement. False-negative FDG PET/CT 

results may also occur in patients with cystic or necrotic lesions or lesions with copious 

mucinous collections (Fig 18). Knowledge of prior surgeries and their complications is 

essential to properly interpret PET images. Asymmetric FDG uptake along the surgical bed 

is common and may mimic malignancy; caution should be exercised when studies are 

interpreted within 6 months of sur- gery (67). 

Conclusions 

In the posttherapy setting, studies to date have demonstrated that PET/CT is most useful for 

evaluation of patients with rising serum CA-125 levels or with negative or inconclusive CT 

or MR imaging results. In addition, PET/CT is able to depict disease recurrence in the absence 

of el- evated CA-125 levels. FDG PET/CT may fail to depict diffuse peritoneal disease and 

cystic, necrotic, or mucinous lesions. There is evidence that the additional anatomic 

information pro- vided by CT improves the diagnostic accuracy of PET. Thus, it is unlikely 

that any one modal- ity will ultimately replace another; rather, the combined information 

obtained from multiple modalities will substantially increase  the  ability of radiologists to 

identify recurrent disease. Rec- ognizing FDG PET/CT characteristics of disease 

spread and recurrence, as well as common pitfalls of the use of PET/CT, will increase 

interpretation accuracy and help improve subsequent therapy decisions. 
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