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Abstract

Introduction: This is the first case of suture granuloma mimicking isolated ovarian cancer relapse. Only six
analogous cases have been previously reported in other malignancies.

Case presentation: We report the case of a 44-year-old Caucasian woman with partially platinum-sensitive ovarian
cancer in which radiological features, including computed tomography and combined 18F-fluorodeoxyglucose-positron
emission tomography/computed tomography, were strongly suggestive of isolated cancer relapse in her right
subdiaphragmatic region. Laparoscopic examination resulted negative, but was not completely suitable due to
widespread adhesive syndrome. The laparotomy for secondary cytoreductive surgery and biopsy of the
suspected area showed inflammatory granuloma caused by nonabsorbable propylene suture, without evidence
of neoplastic cells. Moreover, unexpected peritoneal carcinosis was found.

Conclusions: This evidence suggests that clinical details about previous surgical procedures are necessary for
adequate interpretation. Although much progress has been made in imaging techniques, especially in the
promising field of combined 18F-fluorodeoxyglucose positron emission tomography/computed tomography,
these procedures should be still thoroughly investigated in order to promptly rule out tumor recurrence and
avoid unnecessary surgery.
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Introduction
Despite aggressive and curative initial treatment, the
majority of patients with ovarian cancer manifest per-
sistent disease or develop fatal recurrence. The liver is
the fourth most common site of metastasis in recurrent
ovarian cancer (ROC) [1]: clinical data from living pa-
tients have shown an incidence of hepatic metastasis of
approximately 9.4% [2]. Currently available therapeutic
options for recurrent patients are second-line chemother-
apy and secondary cytoreductive surgery (SCR); these op-
tions are reserved to selected patients in whom the number
* Correspondence: clamarchetti@libero.it
†Equal contributors
Department of Gynecological and Obstetrical Sciences and Urological
Sciences, Sapienza University of Rome, Via del Policlinico, 155, 00161 Rome,
Italy

© 2014 Imperiale et al.; licensee BioMed Centr
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
Dedication waiver (http://creativecommons.or
unless otherwise stated.
of metastatic sites is limited and complete surgical resection
is an expected outcome [3,4].
The occurrence of granuloma after surgery with non-

absorbable surgical suture has been rarely described
after bowel, lung and pharynx oncologic surgeries [5-7]; in
all these cases granuloma was confused with cancer recur-
rence and patients received unnecessary surgeries.
To the best of our knowledge this is the first case of

nonabsorbable suture granuloma mimicking ovarian
cancer recurrence after primary debulking surgery for
ovarian cancer.
We report the case of a woman with partially platinum-

sensitive ovarian cancer in which radiological features,
including computed tomography (CT) and combined
18F-fluorodeoxyglucose (18F-FDG) positron emission
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Figure 1 Computed tomography scan of hyperdense lesion in
the right subdiaphragmatic region and a plaque thickening of
the diaphragmatic dome (arrow).
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tomography/CT (PET/CT), were strongly suggestive of iso-
lated cancer relapse in her right subdiaphragmatic region.

Case presentation
A 44-year-old Caucasian woman was admitted to our
institution because of adnexal complex masses, ascites
and a carbohydrate antigen (CA)-125 value of 876U/mL
(normal range 0 to 35U/mL).
Apart from a previous caesarean section, her gynecologic

history was uneventful. She underwent laparoscopic
evaluation before attempting cytoreductive surgery; she
was considered not eligible for primary debulking surgery
because of mesenterial involvement and diffuse peritoneal
carcinosis with extension to her upper abdomen. Biopsies
documented a moderately differentiated papillary ovarian
carcinoma at histological findings; according to FIGO
(International Federation of Gynecology and Obstetrics)
staging it corresponded to IIIC final stage. After three
courses of neoadjuvant chemotherapy based on a standard
tri-weekly carboplatin and paclitaxel schedule, she achieved
a partial clinical response and underwent interval
debulking surgery with residual tumor smaller than
0.5cm. Consequently, she completed the chemotherapy
administration receiving three more cycles of adjuvant
treatment (carboplatin and paclitaxel).
Further follow-ups were negative for the next 8 months,

when a rise of CA-125 to 201U/mL was documented. La-
boratory data from liver functions tests were unremarkable;
no predisposing factors for hepatic cirrhosis, steatohepatitis
or dysmetabolic diseases were identified.
She was submitted to an abdominopelvic CT scan

(Figure 1) which showed a hyperdense lesion in her
right subdiaphragmatic region and a plaque thickening of
her diaphragmatic dome, without evidence of peritoneal
carcinosis. Taking into account her clinical condition and
the isolated area of recurrence considered, she was judged
eligible for SCR. In order to achieve a more accurate pre-
surgical assessment a whole-body PET/CT (Figure 2) was
performed, showing high metabolic uptake with standard-
ized uptake value (SUV) up to 4.2 in the suspected area,
without evidence of other sites of disease.
She underwent surgery. The laparoscopic examination

resulted negative, but was not completely reliable due to se-
vere adhesive syndrome. A laparotomy biopsy of the area
situated in her right subdiaphragmatic region, over her hep-
atic dome was performed. A frozen section revealed an in-
flammatory granuloma probably derived from a propylene
stitch applied at the time of the interval debulking surgery
(Figure 3). Furthermore an unexpected diffuse peritoneal
carcinosis, extended to her entire abdominal cavity but
without involvement of her upper abdomen, was iden-
tified and multiple biopsies were carried out.
Definitive histological findings confirmed that the sub-

diaphragmatic lesion was an inflammatory granuloma,
characterized by epithelioid histiocytes and giant cells,
with lymphocyte infiltration, around a nonabsorbable
propylene suture derived from previous surgery, while
other biopsies were found to be sites of relapse.
After surgery she was submitted to second-line chemo-

therapy based on carboplatin and Caelyx® (doxorubicin
hydrochloride) and she is now under third-line chemother-
apeutic treatment still with persistent evidence of disease.

Discussion
The role of cytoreduction in ROC is still controversial;
in this setting, our policy is directed to perform surgery
when one or at most two relapses are detected. This strat-
egy, even if not standardized, is supported by the evidence
of improved survival outcomes reported in the literature
[3,8]. Nevertheless, we are waiting for the results of the
Desktop III trial, which will definitively clarify the effective-
ness of such an approach.
This case shows that a 3cm right subdiaphragmatic lesion

was initially characterized at CT and PET/CT imaging as
an isolated ovarian cancer relapse. Unexpectedly, the lesion
was a nonabsorbable propylene suture granuloma at final



Figure 2 Positron emission tomography/computed
tomography scan showing isolated high metabolic uptake
(SUV: 4.2) in the right subdiaphragmatic region (arrows).
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histologic report and unknown peritoneal carcinosis was
found at laparotomy as well. The involvement of the dia-
phragmatic region, especially the right hemidiaphragm
[9], occurs in approximately more than half of the patients
with advanced ovarian cancer. Therefore anatomical,
surgical and radiological knowledge of this area should
be improved when treating ovarian cancer disease. In
recent years, many efforts have been made by the gyneco-
logic oncology community to underline the importance of
Figure 3 Granuloma from propylene stitch suture (arrow) applied at t
radical diaphragmatic surgery after liver mobilization
in order to completely remove the neoplastic implants and
improve survival; however, this kind of surgery is burdened
by higher perioperative complications [10,11].
The occurrence of granuloma after surgery with non-

absorbable surgical suture has been rarely described,
and it usually occurs with the use of silk suture (Table 1)
[5-7]; furthermore it has never been associated with ovar-
ian cancer surgery and with the application of propylene
suture (Table 1).
In this case the patient developed a late onset granuloma

from nonabsorbable propylene suture, 11 months after
primary surgery, without any concomitant symptoms and,
of note, with previous negative radiological examinations.
A suture granuloma is the aseptic fibrinous response to
the inflammatory reaction induced by suture antigenicity
and/or by the exacerbation of suture bacterial infection,
occurring during primary surgery [6,12]. On pathological
examination it is characterized by an accumulation of epi-
thelioid histiocytes and multinucleated giant cells, which
typically surround the foreign bodies. In this case, we can
suppose that her clinical and immunologic deteriorations,
probably related to concomitant disease recurrence, led to
the granuloma formation.
The false-positive result on PET/CT scan in our patient

is probably the consequence of this localized inflammation
process, that might impair the accuracy of the method [6],
mimicking malignant tissue glucose uptake in a PET scan.
The second disappointing radiological finding in this case

is the absence of peritoneal carcinosis, by both CT and
PET/CT scans. An early and accurate diagnosis appears
to be a fundamental part of the treatment, especially if
SCR is taken into consideration. The best approach for
preoperative radiological assessment of ROC is still
he time of the interval debulking surgery.



Table 1 Cases of granuloma after surgery with nonabsorbable surgical suture reported in the literature

Reference Primary diagnosis Site of FDG accumulation Diagnostic
device

SUV
max

Histology Type of material
of suture

Lim et al. [5] Distal sigmoid colon cancer Mesentery-mesenteric vein PET 3.9 Extensive fibrosis with focal
giant cell reaction

Silk

Colorectal cancer Peritoneum within the
small bowel mesentery

PET 3.4 Reactive lymphoid hyperplasia,
fibrosis

Silk

Yüksel et al. [6] Lung cancer Right upper lobe (lung) PET 3.5 Strands of nonabsorbable heavy
suture material

Silk

Lung cancer Right lower lobe (lung) PET 3.5 Inflammatory nodule at the site
of prior suturing

Silk

Kikuchi et al. [7] Hypopharyngeal squamous
cell carcinoma

Prevertebral region PET 6.0 Epithelioid cells around the
silk suture

Silk

Oropharyngeal squamous
cell carcinoma

Left axilla PET 4.3 Giant cells around the silk Silk

Abbreviations: FDG fluorodeoxyglucose, PET positron emission tomography, SUV standardized uptake value.
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under investigation, but combined PET/CT has recently
gained increasing attention [13,14], with encouraging rates
of sensitivity and specificity [15].
PET/CT specificity has been shown to be less than

80% and 70% when detecting abdominal and pelvic lesions
respectively. Furthermore, it has also been suggested
that PET/CT is unable to depict small-volume disease
(lesions 5 to 7mm in size) and miliary or diffuse peritoneal
involvement [13]. This mismatch needs to be considered
when approaching SCR because according to Chi et al.
[3], this surgical procedure should not be recommended
in the presence of peritoneal carcinomatosis in platinum-
resistant or partially-sensitive ovarian cancer. Thus, one
can speculate that in our patient, a higher accuracy of
radiological assessment would probably have spared an
unnecessary surgical procedure.
Conclusions
This case suggests that the occurrence of granuloma
from a foreign body can induce false-positive imaging
of recurrence. Hence, clinical details on previous surgical
procedures are necessary for adequate interpretation.
Although PET/CT is a useful innovative diagnostic modality
in finding neoplastic lesions such as recurrence of ovarian
cancer, it is still burdened by false positives and low sensitiv-
ity, as demonstrated in the present case. It could fail to iden-
tify early small cancer lesions so that CA-125 remains the
most accurate and sensible tool to gain an early prediction
of recurrence of disease.
Any imaging modality only increases the detection of

recurrence but cannot be considered definitive. It is
recommended to double check such cases to confirm
or reject the diagnosis.
Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for review
by the Editor-in-Chief of this journal.
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