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Despite the fact that laparoscopic surgery has clearly shown bene-
fits in patients with benign ovarian tumor, concerns remain regard-
ing port site metastasis especially when final pathology reveals ma-
lignancy. Port sitemetastasishasbeen reported inearly stagesofma-
lignant diseases. However, to our knowledge, there are no reports of
port site implantation of malignant cells aȻter laparoscopic surgery
for benigndisease. Wepresent a 39-year-oldwomanwhohadunder-
gone laparoscopic ovarian cystectomy for benign disease, and devel-
opedclear cell carcinomaat thesiteof trocar insertion11monthsaȻter
the initial operation. It is possible that the cancer was missed at the
time of the initial surgery. Numerous factors have been suggested in
the development of port site metastasis including aerosolization of
tumor cells, lack of local immune response by the host and unskilled
surgical techniques. A careful preoperative evaluation and meticu-
lous laparoscopicmaneuvers are the best way to prevent such occur-
rence.
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1. Introduction
Laparoscopic surgery has been used for treatment for the

past 30 years in gynecology. Despite the undebatable advan-
tages of laparoscopic surgery, surgeons expressed concerns
regarding peritoneal dissemination of tumor cells and port
site metastasis especially when this surgical technique was
first implemented. Many researchers have suggested surgi-
cal manipulation techniques to minimize poor outcomes as-
sociated with laparoscopic surgery in cancer patients [1, 2].
In the present study, we report a case of woman who had re-
ceived laparoscopic benign ovarian cystectomy, but later de-
veloped port site implantation of clear cell carcinoma. We
also reviewed the pertinent literature and summarized surgi-
cal techniques to reduce such outcomes.

2. Case report
A 39-year-old unmarried nulliparous woman visited our

institution for evaluation of a palpable mass on the left lower
quadrant (LLQ) of her abdomen. She had no significant
past medical history except for a laparoscopic bilateral ovar-
ian cystectomy 11 months ago at a local gynecologic clinic.

The resected cysts were reviewed by an expert pathologist
with specialty in gynecologic diseases, and it reported a right
benign serous cystadenoma and a left hemorrhagic corpus
luteal cyst. The operation had been performed with three
trocars - one 10-mm umbilical port and two 5-mm ports at
the suprapubic area and the counter-McBurney site. The
cyst was removed from ovarian parenchymawithout rupture
and kept in an endo-bag without any gross spillage until the
complete removal from the abdominal cavity. No other ab-
normal findings were seen in the abdominal or pelvic cav-
ity during the initial operation according to the operation
records. The post-operative period was uneventful accord-
ing to the patient. She had undergone a gynecologic ultra-
sound examination 5 months after the operation and it did
not reveal any abnormalities in the pelvic organs. How-
ever, a small mass started to be palpated at the LLQ port
site 7 months after the initial operation and it increased in
size to about 8 cm in 4 months. Computed tomography
(CT) of abdomen and pelvis taken 11 months after the op-
eration revealed a 7.4 × 5.5 cm heterogeneously enhancing
soft-tissue mass adjacent to the left rectus abdominis muscle
(Fig. 1A). It also showed a 4.2× 2.5 cmmass near the left ex-
ternal iliac arterywith similar radiologic characteristics. Both
ovaries did not show any abnormal findings (Fig. 1B). Pelvic
magnetic resonance imaging (MRI) showed the LLQ mass
at about 8.4 cm as well as a 4.6 cm mass in the left exter-
nal iliac chain (Fig. 1C). No significant abnormalities were
seen in the left ovary, but the right ovary was indistinguish-
able from adjacent adnexal structures. No other peritoneal
seeding or lymph node metastasis were observed. The initial
impression could not exclude the possibility of malignancy
such as sarcoma with left external iliac lymph node metas-
tasis. Therefore, she underwent a biopsy of the abdominal
mass by using the 1 cm ACECUT needle (TSK Laboratory
Europe B.V., Oisterwijk, Netherlands) (Fig. 1D). The pathol-
ogy examination revealed poorly differentiated carcinoma.
The immunohistochemistry of the biopsy showed positiv-
ity in PAX8, cytokeratin (AE1/AE3) and CK7 while nega-
tivity in CK20 was seen. The results of the immunohisto-
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Fig. 1. (A) Abdomino-pelvic computed tomography (CT) shows a mass originating from the left lower abdominal wall that is measured 7.4 × 5.5 cm in
diameter. This location corresponds to the site of trocar insertion in the previous laparoscopic surgery; (B)Abdomino-pelvic CT shows no specific findings in
the right ovary; (C) Abdomino-pelvic magnetic resonance imaging (MRI) showing the mass in the abdominal wall; (D) Transabdominal ultrasound imaging
of the mass in the abdominal wall taken during the needle biopsy.

chemistry were able to exclude a malignancy of gastrointesti-
nal origin. No significant elevation of tumor markers in-
cluding alpha-fetoprotein (AFP, 5.6 ng/mL), carcinoembry-
onic antigen (CEA, 0.5 ng/mL) or cancer antigen (CA) 19-
9 (1.2 U/mL) were seen but CA 125 was mildly elevated to
78.8 U/mL. She underwent positron emission tomography
(PET), which revealed a hypermetabolic uptake in the LLQ
mass and left external iliac chain. Given the rapid growth
of the lesion, she underwent an exploratory laparotomy un-
der the presumed diagnosis of gynecologic malignancy. At
surgery, a ruptured 9 cm whitish and friable mass was ad-
hered to the peritoneal wall of the left rectus abdominis mus-
cle inside the peritoneal cavity, which was excised with mus-
cular fascia left intact. Despite the fact that the pre-operative
imaging showed no abnormal findings of both ovaries, the
right ovary was found 4.0× 4.0 cm in size with capsular rup-
ture by lesion suggestive ofmalignancy. It was sent for frozen
section, which revealed poorly differentiated carcinoma. The
left ovary contained a 1 cm endometriotic cyst but otherwise
seemed normal. Prior to the operation, the patient requested
for saving fertility and not to perform staging laparotomy,
therefore complete staging operation was not performed. In-
stead, she underwent left abdominal wall mass excision, right
salpingo-oophorectomy, left ovarian cystectomy, left pelvic
lymph node dissection, left external iliac chain mass removal,
and infracolic omentectomy. The left pelvic lymph node dis-

section was performed because we could not exclude the pos-
sibility of left pelvic lymph node metastasis of malignancy
considering the anatomic proximity of the enlarged pelvic
mass. We performed infracolic omentectomy because par-
tial omentectomy did not carry significant increase in sur-
gical complications or clinical consequences while it could
sufficiently eliminate potential remaining malignant lesion
when considering the surgical findings of the patient that did
not show peritoneal seedings or involvement of lesions other
than the pelvic cavity and the trocar site abdominal wall. On
gross examination, the right ovary measured 4.0 × 4.0 cm
with capsular invasion. The final pathology report revealed
clear cell carcinoma of the right ovary with surface involve-
ment and capsular rupture. The right fallopian tumor did not
show any involvement of tumor. The left pelvic mass that
was seen near the external iliac artery measured 7.0 × 6.0
cm. The mass showed involvement with cancer cells along
with endometriosis and inflamed granulation tissue on the
final pathologic examination. The abdominal mass measured
10.0× 10.0 cm with the involvement of clear cell carcinoma
(Fig. 2A). The omentum, peritoneal biopsies taken from sev-
eral anatomic locations, and washing cytology all revealed no
evidence of malignancy. Because the patient did not undergo
complete surgical staging, the final FIGO (Fédération Inter-
nationale de Gynécologie et d’Obstétrique) stage remained
incomplete. However, based on the surgical and pathologic
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Fig. 2. (A) The mass removed from the left lower abdominal wall that is measured at 10 cm in diameter. Whitish and friable mass was excised with muscular
fascia left intact; (B)Representative photomicrograph showing serous cystadenoma from the previous operation (100×); (C)Representative photomicrograph
showing clear cell carcinoma (40×); (D) Representative photomicrograph showing clear cell carcinoma (200×).

findings obtained, it was supposed that she had clear cell car-
cinoma of right ovarywith FIGO stage IIIC. After the final di-
agnosis of clear cell carcinoma, the tissues obtained from the
previous ovarian cystectomy were re-reviewed along with
the tissues obtained from the present operation. (Fig. 2B-D).
It confirmed the diagnosis of benign serous cystadenoma of
the past operation. The post-operative days were uneventful
and she was recommended to undergo adjuvant chemother-
apy with paclitaxel and carboplatin but the patient refused
further treatment. Therefore, she was scheduled to be fol-
lowed up in the outpatient clinic with CT evaluation. The
last CT and serum tumor marker (CA 125) taken 12 months
after our operation showed no evidence of recurrence.

3. Discussion
In the present study, we reported a case of the implan-

tation of malignant cells at the trocar site from previous
surgery, in which the pathology evaluation had revealed a be-
nign disease. There are two possible explanations for this oc-
currence. One explanation for this occurrence is that the clear
cell carcinoma was present at the time of the first operation,
co-existing with the serous cystadenoma, and it was not re-
moved. There is an association between clear cell carcinoma
and endometriosis, which this patient also had. Therefore,
it is unlikely that this is malignant transformation of benign
serous cells that implanted at the port site. It is more likely
that the malignancy was present at the initial surgery and

was missed. We usually do not perform deep serial section-
ing on all specimens unless they demonstrate any possibilities
of malignancy. Therefore, the occult lesion might have been
missed on the initial pathology. Another possibility is that
the implantation of ovarian tissue at the port site during the
initial surgery might have undergone malignant transforma-
tion, although it is less likely. The lesson from this report
is that all ovarian masses should be managed as if they carry
malignant potential.

The laparoscopic approach is now considered the standard
surgical care for many benign gynecologic diseases [3, 4]. In-
dications for laparoscopic surgery have even extended to var-
ious gynecologic malignancies [5–8]. However, there have
been concerns about port site metastasis, risk of spillage, ef-
fects on patient outcome, and the possibility of incomplete
tumor staging. The true incidence of port site metastasis is
unclear. Long-term follow-up results are lacking, and the
clinical significance remain controversial. Literature reports
an incidence around 2% for port sitemetastasis in gynecologic
cancer, but numbers vary depending on patient selection and
the definition of port site metastasis [1, 9, 10].

Numerous factors have been implicated in the develop-
ment of port sitemetastasis including aerosolization of tumor
cells, tumor implantation at the port site by direct contamina-
tion, lack of local immune response and surgical techniques
performed by thosewho donot have enough experience in la-
paroscopy. High concentrations of angiogenesis and growth
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factors at the port site due to the healing process can pro-
mote the implantation and proliferation of malignant cells
with high metastatic potential [11]. In addition, failure of ac-
tivation of the immune system at the port sites encourages
tumor growth [12]. Preclinical data suggest that the effect of
laparoscopic surgery on the antitumor immune response dif-
fers from that of open surgery. Carbon dioxide (CO2) pneu-
moperitoneum inhibits macrophage and neutrophil function
and reduces tumor necrosis factor (TNF) production [12].

Preventive measures that have been proposed include
minimizing tissue trauma at the transfer of instruments, rins-
ing the trocars and the instrument tips in povidone-iodine,
topical treatment of port sites with cytotoxic agents (i.e., 5-
FU (Fluorouracil)), removing all intra-abdominal fluid be-
fore trocar removal, and closure of peritoneal trocar sites of
10 mm or more [1, 13]. Avoidance of the rupture of re-
moving tissue and spillage has also been emphasized. Among
various endeavors by surgeons to minimize the risk of tro-
car site implantation of malignancy, the finer control of tis-
sue removal without rupture or spillage has been proposed
as the most crucial consideration. Previous studies reported
a wide range of spillage rates during laparoscopic manage-
ment of adnexal masses from 12% to 25% [11, 14]. Although
the rupture and spillage of the contents of benign mass such
as cystadenoma or endometrioma would not result in signif-
icant clinical consequences, there always is the possibility of
the presence of occult malignant cells with potential to trans-
form if it is spilled in the peritoneal cavity, such as the present
case. Therefore, it is important to avoid the spillage of ad-
nexal mass even if it is suspected to be benign. Placing all
the specimens in plastic endo-bags and removing them intact
could decrease the possibility of spillage of tumor cells at the
port sites because the effects of CO2 pneumoperitoneum and
its continuous flux in the abdomen could enable the spread
of neoplastic cells freed by spillage [2, 15, 16]. A lower CO2

pneumoperitoneum pressure and avoidance of subcutaneous
emphysema could further decrease the risk of dissemination
and implantation of tumor cells in the subcutaneous tissue.
Slow and controlled release of the pneumoperitoneum with
the trocars in place or lowering intra-abdominal pressure of
CO2 gas by suction before removing trocars could limit the
contamination of the laparoscopic incisions with tumor cells.
Finally, limiting the number of the port sites could also be
considered.

Advanced disease with ascites and peritoneal seeding con-
veys a higher risk [12, 15]whereas early stage diseases seem to
have low risk of port site metastasis [17]. However, port site
metastasis has been reported in early stages of gynecologic
malignancy such as FIGO stage IA of endometrial adenocar-
cinoma and node-negative IB1 cervical adenocarcinoma [18–
21]. Moreover, as shown by the present case, it is possi-
ble to have port site implantation of malignant cells after la-
paroscopic removal of benign adnexal mass. Therefore, the
current policy of many institutions including ours suggest to
avoid the laparoscopic approach for adnexal surgery suspi-

cious of malignancy. Laparotomy also carries the risk of im-
plantation ofmalignancy at the incision site, but the incidence
is lower and it better allows surgeons to perform maneuvers
with control [22].

A careful preoperative evaluation and meticulous laparo-
scopic maneuvers are the best way to prevent such incidence.
In addition,more studies arewarranted to identifymodifiable
risk factors and develop methods for prevention and optimal
management of port site metastasis.
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