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Positron emission tomography in gynecologic cancer.

Yen TC, Lai CH
Semin Nucl Med. 2006 Jan;36(1):93-104.  [MEDLINE] 

Most positron emission tomography (PET) imaging studies in gynecologic cancer are performed using 18F-fluorodeoxyglucose (FDG). It contributes valuable information in primary staging of untreated advanced cervical cancer, in the post-treatment surveillance with unexplained tumor marker (such as squamous cell carcinoma antigen [SCC-Ag]) elevation or suspicious of recurrence, and restaging of potentially curable recurrent cervical cancer.  Its value in early-stage resectable cervical cancer is questionable. In ovarian cancer, FDG-PET provides benefits for those with plateaued or increasing abnormal serum CA 125  (>35 U/mL), computed tomography and/or magnetic resonance imaging (CT-MRI) defined localized recurrence feasible for local destructive procedures (such as surgery, radiotherapy, or radiofrequency ablation), and clinically suspected recurrent or persistent cancer for which CT-guide biopsy cannot be performed. The role of FDG-PET in endometrial cancer is relatively less defined because of the lack of data in the literature. In our prospective study, FDG-PET coupled with MRI-CT may facilitate optimal management of endometrial cancer in well-selected cases. The clinical impact was positive in 29 (48.3%) of the 60 scans, 22.2% for primary staging, 73.1% for post-therapy surveillance, and 57.1% after salvage therapy, respectively. Scant studies have been reported in the management of vulvar cancer using FDG-PET. More data are needed. Gestational trophoblastic neoplasia is quite unique in biological behavior and clinical management. Our preliminary results suggest that FDG-PET is potentially useful in selected gestational trophoblastic neoplasia by providing a precise metastatic mapping of tumor extent upfront, monitoring response, and localizing viable tumors after chemotherapy. The evaluation of a diagnostic tool, such as PET, is usually via comparing the diagnostic efficacy (sensitivity, specificity, etc), by using a more sophisticated receiver operating curve method, or the proportion of treatment been modified. Evaluating PET by clinical benefit is specific to the individual tumor and an attractive new endpoint.

Combined PET/CT for detecting recurrent ovarian cancer limited to retroperitoneal lymph nodes.

Bristow RE, Giuntoli RL 2nd, Pannu HK, Schulick RD, Fishman EK, Wahl RL 

Gynecol Oncol. 2005 Nov;99(2):294-300. [MEDLINE]
OBJECTIVE: To evaluate the utility of combined positron emission tomography/computed tomography (PET/CT) for detecting recurrent epithelial ovarian cancer limited to retroperitoneal adenopathy. METHODS: Fourteen patients (median age = 53 years) with rising serum CA125 levels, and negative or equivocal conventional CT imaging > or = 6 months after primary therapy were retrospectively identified as having recurrent disease limited to retroperitoneal lymph nodes by combined PET/CT and underwent surgical reassessment of targeted nodal basins. Fisher's Exact Test was used to measure the ability of PET/CT to predict isolated retroperitoneal nodal disease. RESULTS: The median increase in serum CA125 from baseline nadir was 14 U/ml (range = 2-76 U/ml). There were 29 target nodes in 15 nodal basins identified with increased metabolic uptake on combined PET/CT. Eleven patients (78.6%) had recurrent ovarian cancer in retroperitoneal lymph nodes targeted by PET/CT. Of 143 nodes retrieved, 59 contained recurrent ovarian cancer (median nodal diameter = 2.5 cm, range = 0.8-5.2 cm). For all target nodal basins, the sensitivity, specificity, positive and negative predictive values, and accuracy for recurrent ovarian cancer in dissected lymph nodes were: 40.7% (24/59), 94.0% (79/84), 82.8% (24/29), 69.3% (79/114), and 72.0% (103/143) (P < 0.001). PET/CT failed to identify microscopic disease in 59.3% of pathologically positive nodes. CONCLUSION: Combined PET/CT demonstrates high positive predictive value in identifying recurrent ovarian cancer in retroperitoneal lymph nodes when conventional CT findings are negative or equivocal. The high incidence of occult disease within the target nodal basins suggests that regional lymphadenectomy may be necessary for complete secondary cytoreduction of recurrent disease.

Prediction of response to neoadjuvant chemotherapy by sequential F-18-fluorodeoxyglucose positron emission tomography in patients with advanced-stage ovarian cancer.   

Avril N, Sassen S, Schmalfeldt B, Naehrig J, Rutke S, Weber WA, Werner M, Graeff H, Schwaiger M, Kuhn W. 

J Clin Oncol. 2005 Oct 20;23(30):7445-53. [MEDLINE]
PURPOSE: The aim of this study was to evaluate sequential F-18-fluorodeoxyglucose positron emission tomography (FDG-PET) to predict patient outcome after the first and third cycle of neoadjuvant chemotherapy in advanced-stage (International Federation of Gynecology and Obstetrics stages IIIC and IV) ovarian cancer. PATIENTS AND METHODS: Thirty-three patients received three cycles of carboplatin-based chemotherapy, followed by cytoreductive surgery. Quantitative FDG-PET of the abdomen and pelvis was acquired before treatment and after the first and third cycle of chemotherapy. Changes in tumoral FDG uptake, expressed as standardized uptake values (SUV), were compared with clinical and histopathologic response; overall survival served as a reference. RESULTS: A significant correlation was observed between FDG-PET metabolic response after the first (P = .008) and third (P = .005) cycle of chemotherapy and overall survival. By using a threshold for decrease in SUV from baseline of 20% after the first cycle, median overall survival was 38.3 months in metabolic responders compared with 23.1 months in metabolic nonresponders. At a threshold of 55% decrease in SUV after the third cycle median overall survival was 38.9 months in metabolic responders compared with 19.7 months in nonresponders. There was no correlation between clinical response criteria (P = .7) or CA125 response criteria (P = .5) and overall survival. There was only a weak correlation (P = .09) between histopathologic response criteria and overall survival. CONCLUSION: Sequential FDG-PET predicted patient outcome as early as after the first cycle of neoadjuvant chemotherapy and was more accurate than clinical or histopathologic response criteria including changes in tumor marker CA125. FDG-PET appears to be a promising tool for early prediction of response to chemotherapy.

(18)F-FDG PET/CT in the evaluation of recurrent ovarian cancer: a prospective study on forty-one patients.   

Nanni C, Rubello D, Farsad M, De Iaco P, Sansovini M, Erba P, Rampin L, Mariani G, Fanti S
Eur J Surg Oncol. 2005 Sep;31(7):792-7.  [MEDLINE]
AIM: Many patients with ovarian cancer are at high risk of recurrence especially in the 2 years following first-line therapy. CA125 serum levels measurement associated to computed tomography (CT), ultrasound (US) and magnetic resonance imaging (MRI) are currently used during follow-up to detect recurrent disease. Unfortunately, in a relevant percentage of cases all of these traditional imaging techniques provide a significant number of doubtful/equivocal results or turn out negative even in presence of elevated Ca125 levels. Aim of our study was to evaluate sensitivity, specificity and accuracy of (18)F-FDG PET/CT in a group of patients with suspicion of ovarian cancer recurrence. METHODS: We prospectively evaluated 41 patients with a mean age of 59.4 years who had been previously treated for ovarian cancer with surgery and radio-chemotherapy or radio-chemotherapy alone. Following the performance of traditional radiologic imaging (US, CT, MRI) and Ca125 measurement, all patients underwent additional (18)F-FDG PET/CT. PET/CT results were compared with histologic findings or clinical, laboratory and repeated traditional imaging techniques during subsequent follow-up data. RESULTS: Of 41 patients 32 had a positive PET-CT (30 true positive, two false positive) whereas nine a negative PET/CT (five true negative, four false negative). Overall, in our experience (18)F-FDG PET/CT provided a good sensitivity (88.2%), specificity (71.4%) and accuracy (85.4%), superior to that reported in literature for traditional radiologic imaging. CONCLUSIONS: It can be concluded that (18)F-FDG PET/CT appears to be a useful and accurate tool in disclosing early recurrent ovarian cancer.

Positron emission tomography with 18F-fluoro-2-deoxyglucose for the detection of recurrent ovarian cancer.

Takekuma M, Maeda M, Ozawa T, Yasumi K, Torizuka T.

Int J Clin Oncol. 2005 Jun;10(3):177-81.  [MEDLINE]
BACKGROUND: Recurrent ovarian cancer is refractory and resistant to treatment in most patients, and no effective treatment for it has been established. Starting a treatment when tumors still consist of micro foci may contribute to improvement of prognosis. Therefore, the early diagnosis of relapse is important. METHODS: Among patients with epithelial ovarian cancer in whom initial treatment achieved remission between April 1998 and December 2003, those patients in whom the cancer-related antigen (CA)125 level was increased during the subsequent follow-up period, or those who showed abnormal computed tomography (CT)/magnetic resonance imaging (MRI) findings despite normal CA125 levels, were examined by 18F-fluoro-2-deoxyglucose - positron emission tomography (FDG-PET). We compared the rates of accurate diagnosis of recurrence achieved using CT/MRI, CA125, and FDG-PET in patients with a definitive diagnosis of relapse. RESULTS: We investigated 29 patients with epithelial ovarian cancer. The sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy of FDG-PET were 84.6% (22/26), 100% (3/3), 100% (22/22), 42.9% (3/7), and 86.2% (25/29), respectively. These values were higher than the corresponding values obtained using CT/MRI or CA125 levels. CONCLUSION: FDG-PET may be very useful for identifying sites of recurrent ovarian cancer, although this procedure had a low NPV because of the high rate of false-negative findings for micro or cystic lesions.

FDG-PET for management of cervical and ovarian cancer.   

Havrilesky LJ, Kulasingam SL, Matchar DB, Myers ER. 

Gynecol Oncol. 2005 Apr;97(1):183-91. [MEDLINE]
OBJECTIVE: To assess the diagnostic performance of Positron Emission Tomography using fluorodeoxyglucose (FDG-PET) in comparison to conventional imaging modalities in the assessment of patients with cervical and ovarian cancer. METHODS: Studies published between 1966 and 2003 were identified using an OVID search of the MEDLINE database. Inclusion criteria were use of a dedicated scanner, resolution specified, >/=12 human subjects, clinical follow-up >/=6 months or histopathology as reference standard, and sufficient data provided to construct a two-by-two table. Two reviewers independently abstracted data regarding sensitivity and specificity of PET. RESULTS: 25 studies (15 cervical cancer, 10 ovarian cancer) met inclusion criteria for full text review. For cervical cancer, pooled sensitivity and specificity of PET for aortic node metastasis are 0.84 (95% CI 0.68-0.94) and 0.95 (0.89-0.98). Pooled sensitivity and specificity for detection of pelvic node metastasis are: PET, 0.79 (0.65-0.90) and 0.99 (0.96-0.99); MRI, 0.72 (0.53-0.87) and 0.96 (0.92-0.98). Pooled sensitivity for CT is 0.47 (0.21-0.73) (pooled specificity not available). Pooled sensitivity and specificity of PET for recurrent cervical cancer with clinical suspicion are 0.96 (0.87-0.99) and 0.81 (0.58-0.94). For ovarian cancer, pooled sensitivity and specificity to detect recurrence with clinical suspicion are: PET, 0.90 (0.82-0.95) and 0.86 (0.67-0.96); conventional imaging, 0.68 (0.49-0.83) and 0.58 (0.33-0.80); CA-125, 0.81 (0.62-0.92) and 0.83 (0.58-0.96). When conventional imaging and CA-125 are negative, pooled sensitivity and specificity of PET are 0.54 (0.39-0.69) and 0.73 (0.56-0.87), respectively. When CA-125 is rising and conventional imaging is negative, the pooled sensitivity and specificity of PET are 0.96 (0.88-0.99) and 0.80 (0.44-0.97). CONCLUSIONS: There is good evidence that PET is useful for the pre-treatment detection of retroperitoneal nodal metastasis in cervical cancer. There is fair evidence that PET is useful for the detection of recurrent cervical cancer. PET is less useful for the detection of microscopic residual ovarian cancer but has fair sensitivity to detect recurrence in the setting of a rising CA-125 and negative conventional imaging studies. Available studies are limited by low numbers of patients and wide confidence intervals.

Combined positron emission tomography and computed tomography for the detection of recurrent ovarian mucinous adenocarcinoma. 

Martinez-Roman S, Ramirez PT, Oh J, Viciedo MG, MacApinlac HA.

Gynecol Oncol. 2005 Mar;96(3):888-91.  [MEDLINE]
 BACKGROUND: The role of combined positron emission tomography and computed tomography (PET-CT) in the diagnosis of recurrent ovarian mucinous adenocarcinoma is uncertain because of previous reports that PET has limited sensitivity in the detection of mucinous neoplasms. CASE: A 71-year-old white woman presented with complaints of right lower quadrant pain and a palpable adnexal mass. Physical examination and transvaginal ultrasonography revealed a 12 x 13 cm cystic mass in the left side of the pelvis. Exploratory laparotomy, optimal tumor-reductive surgery, total abdominal hysterectomy, bilateral salpingo-oophorectomy, appendectomy, and omentectomy were performed. The diagnosis was FIGO stage IIIC well-differentiated ovarian mucinous adenocarcinoma. The patient was treated with 6 cycles of carboplatin and paclitaxel. Four months after completing chemotherapy, the patient was noted to have an elevated serum CA125 level (72 U/mL), being otherwise asymptomatic. Findings on abdominal and pelvic CT were compatible with postsurgical changes. PET-CT was performed and revealed increased metabolism along the posterior aspect of the right rectus abdominis muscle and abutting the anterior wall of an adjacent loop of bowel. CONCLUSION: PET-CT may identify clinically occult recurrent ovarian mucinous adenocarcinoma.

PET imaging in gynecologic malignancies. 

Kumar R, Alavi A. 

Radiol Clin North Am. 2004 Nov;42(6):1155-67, ix.  [MEDLINE]
FDG-PET has a definite role in detecting lymph node involvement and distant metastases. It has also shown encouraging results in assessing tumor recurrence and restaging, but further studies are required before FDG-PET can be incorporated in routine clinical practice for diagnosis of recurrence. In ovarian cancer, FDG-PET has high sensitivity and specificity in identifying patients with recurrent tumor, but lesion localization is difficult with PET. Normal FDG activity in the gastrointestinal tract and bladder may obscure some lesions. Combined PET/CT can help in localizing lesions and differentiating between pathologic and physiologic uptake in the pelvis and abdomen. [References: 59]

Oncologic imaging in gynecologic malignancies.

Pandit-Taskar N.

J Nucl Med. 2005 Nov;46(11):1842-50.  [MEDLINE]
18F-FDG PET imaging is underutilized in patients with gynecologic malignancies, and its role in current clinical practice has yet to be established. In cervical cancer, it has high sensitivity in detection of nodal disease. Its use is probably most suitable in patients with negative or ambiguous findings on other types of radiographic imaging. Data support its usefulness in asymptomatic cervical cancer patients with high tumor markers and negative conventional-imaging findings, although more data are needed to ascertain whether it has a positive impact on survival.  Similarly, its role in monitoring response to therapies needs to be consolidated. In ovarian cancer, 18F-FDG PET holds promise in evaluation of recurrent or residual disease when other radiographic data are uncertain. In endometrial cancer, there are encouraging, although limited, data supporting the use of 18FFDG PET in patients with recurrent disease. To reduce extensive lymph node dissection in patients and to decrease subsequent morbidity, investigators have advocated applying the sentinel node technique to patients with cervical, endometrial, or vulvar cancers. The overall results are encouraging for the use of LS in planning surgical procedures, although more data and larger planned studies are needed to establish clinical utility in the surgical management of patients with these malignancies.

