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Port-Site Metastasis of Uterine Carcinosarcoma after 
Laparoscopy

We report a case of port-site metastasis after laparoscopic surgery for early stage uterine 
carcinosarcoma (UCS) and review the related literature. A 53-year-old woman with 
suspected uterine malignance underwent a total laparoscopic hysterectomy with bilateral 
salpingo-oophorectomy, infra-colic omentectomy, and pelvic lymphadenectomy resulting 
pathologically in a stage IA UCS. Twelve months later she developed a palpable abdominal-
wall mass at the trocar site without other synchronous metastases. A mass resection was 
performed and it was pathologically diagnosed with port-site metastasis of UCS. When 
performing surgery for UCS, specimens should be carefully removed in case small pieces of 
the occult disseminated metastatic tissues are trapped between the outer surface of the 
trocar sleeve and the abdominal wall incisional canal. Despite the low incidence, a 
laparotomy might be considered rather than laparoscopy to prevent port-site metastasis 
and more gynecological oncology clinical practices might be relevant to the management 
of port-site metastasis.
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INTRODUCTION

Minimally invasive surgery (MIS) is gradually recognized as a 
safe and standard procedure for benign and early stage malig-
nant gynecologic tumors (1). Multicenter retrospective data 
have been presented that MISs are increasingly applied for the 
management of patients with early stage uterine carcinosarco-
mas (UCSs), which are aggressive malignancies admixed of ep-
ithelial and stromal cells (2,3). With its high recurrence rate and 
poor overall survival for UCS, careful removal of the specimens 
without seeding of tumor fragments is crucial to prevent implant-
ed metastasis during laparoscopic surgery. While port-site me-
tastasis is one of the well-known complications of laparoscopic 
surgery, its incidence is reported to be very low. We present here 
a patient with port-site metastasis after early stage UCS surgery 
and review the literature.

CASE DESCRIPTION

A 53-year-old woman, nulligravida, para1-0-0-1, presented with 
menstrual disorders for 2 years in December 2014. On examina-
tion, in addition to erythema of vaginal mucosa and mild ero-
sion of cervix, physical examination revealed a 3-cm bruised 
solitary mass with clear and smooth border prolapsed from in-
ternal cervix. Laboratory tests revealed increased cancer anti-

gen (CA) 125 and CA199 levels. Preoperative pelvic magnetic 
resonance (MR) imaging showed a 12 × 9 × 5-cm uterus with 
its cavity significant enlarged and a mass located in the left-fun-
dus of uterus which demonstrated an isointense on T1-weight-
ed MR image, a mixed hyperintense on T2-wighted MR image 
and mixed enhancing on contrast-enhanced image. A fraction-
al curettage was initiated and potential uterine malignant tu-
mor was diagnosed on pathology. A total laparoscopic hyster-
ectomy (TLH) with bilateral salpingo-oophorectomy, infra-col-
ic omentectomy, and pelvic lymphadenectomy was performed 
with insertion of a 10-mm trocar through a small incision in the 
umbilicus and placement of two 5-mm trocars 2-cm medial to 
the bilateral anterior superior iliac spine. There were no opera-
tive complications during the surgery. All the surgical specimens 
including the uterus containing the tumor and bilateral uterine 
adnexa had been removed through vagina. Final histology re-
sults showed a 5 × 2 cm gray brown cauliflower-like mass. He-
matoxylin and eosin (H & E)-stained and immunohistochemi-
cal stained sections revealed atypical UCS penetrating the uter-
ine superficial muscular layer without pelvic lymphatic metas-
tasis (0/32). The final diagnosis was stage IA UCS, which was 
noted in patient’s medical record. The patient healed without 
complications and underwent 4 cycles of adjuvant taxol and if-
osfamide therapy.
  Twelve months after the surgery, the patient presented with 
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constant and dull right low abdominal pain in a laparoscopic 
incision trocar scar. The onset of pain was gradual during the 2 
months and was aggravated by physical activity. Physical exami-
nation revealed a 5 × 4-cm palpable abdominal-wall incisional 
mass on the trocar site of right anterior superior iliac spine. Con-
trast-enhanced computed tomography (CT) revealed a 4.6 × 3.3-

Fig. 1. Contrast enhanced computed tomography scans showed a mass (arrow) in the abdominal wall near the trocar site of right anterior superior iliac spine, with marginal 
moderate enhancement after contrast administration. (A) Coronal section view. (B) Transverse section view. 
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Fig. 2. PET-CT scans showed new port-site recurrence (arrow) at the right low ab-
dominal wall with high FDG uptakes (SUVmax = 12.9) in the operative trocar site.
PET-CT = positron emission tomography-computed tomography, FDG = fluorodeoxy-
glucose, SUVmax = maximum standardized uptake value.

cm mass in the right low abdominal wall, with marginal moder-
ate enhancement after contrast administration (Fig. 1). Positron 
emission tomography-computed tomography (PET-CT) scan 
revealed a 3.1 × 2.5-cm mass which was considered to be an 
isolated recurrence with high fluorodeoxyglucose (FDG) up-
takes (maximum standardized uptake value [SUVmax] = 12.9) in 
the operative region of right low abdominal wall (Fig. 2). A right 
low abdominal mass resection was performed and a mass mea-
suring 6 × 3.5 × 3.5-cm was excised (Fig. 3A). The lesion was lo-
cated in the muscle and surrounded by fascia. Gross tissue ex-
amination demonstrated a lobulated, pink to dusky gray-white 
solid tissue. H & E-stained sections revealed a metastatic squa-
mous cell carcinoma (Fig. 3B), immunohistologic staining for 
CK5/6 and CD10 were positive (Fig. 3C and 3D). The patient was 
diagnosed with port-site metastasis without other synchronous 
metastases and loco-regionalinvasive recurrence of the UCS.

DISCUSSION

UCSs are rare aggressive tumors that were considered to be sar-
comas traditionally, however recently demonstrated as malig-
nancies composed of transformation of epithelial elements (4).
The worldwide annual incidence is 0.5–3.3 cases per 100,000 
women (5) and the recurrence rate are reported to be over 50% 
despite surgery or adjuvant therapy (6). As the number of UCS 
patients is rare and most clinical data are retrospective, to date 
there is not a clear and specific guideline for the treatment of 
UCS. Although evidence-based treatment algorithms exist, they 
may be flawed due to a base on small, often retrospective stud-
ies (7). Previous studies believed UCS behaved as a sarcoma, 
and therefore in most cases treatment protocols for UCS fol-
lowed sarcoma guideline (8). Surgery including hysterectomy 
with bilateral salpingo-oophorectomy and lymphadenectomy 
is initially recommended for patients with UCS (9).
  Laparoscopic technique, as a core technique of the MIS, ben-
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efits from less postoperative complications, quicker return to 
normal activity and decreased postoperative pain, and it was 
reasonable to consider laparoscopic surgery that could be used 
safely in early stage UCS (4). However, complications such as 
inadvertent bowel injury or major vascular injury for laparo-
scopic surgery are related with gaining access to abdomen (10). 
The overall rate of major complications following laparoscopic 
surgery is reported to be approximately 1.4/1,000 and the inci-
dence of port-site complication is around 21 per 100,000 cases 
(11). In recent years, several reports of trocar site recurrence fol-
lowing laparoscopic oncological surgery have been published 
(12). Port-site metastasis is regarded as an uncommon compli-
cation occurring in 1% of laparoscopic surgeries for gynecologic 
malignancies (13,14). Of note, one case of port-site metastasis 
did occur in a patient with UCS, albeit advanced disease (4). In 
the present case, we report a patient diagnosed with early stage 
(stage IA) UCS that is recurredat the trocar-site after laparoscop-
ic surgery.
  The exact mechanisms of development of metastasis of ab-
dominal wall are still unknown. Studies showed that recurrence 

of tumor at the port-site probably could be associated with sev-
eral risk factors. The surgical error is a major risk factorthat leads 
to port-site metastasis, including rupture of tumor during sur-
gery, direct contact between tumor and the wound for extrac-
tion of the specimen and so on. Given the surgical errors, the 
use of plastic bags or wound protectors and a wide abdominal 
incision for extraction were recommended to avoid direct con-
tact and to allow easy passage of the specimen (12). Irrigation 
of the trocar site with sterile water or 5% povidone iodine is also 
recommended, which was not used in the present case (15).
  In addition, the carbon dioxide pneumoperitoneum was 
considered to be another risk factor that contributes to the de-
velopment of tumor implantation. Studies showed that high 
carbon dioxide level of pneumoperitoneum, which was likely 
to decrease the intracellular pH that forced the cells to translate 
into anaerobic metabolism, resulting in the activation of enzy
mes that mediated the mitosis of tumor cells, stimulated tumor 
growth. Meanwhile the acid environment caused by carbon di-
oxide to some extent might improve the ability of tumor cell ad-
hesions and invasions, and the airflow stack effects of pneumo-

Fig. 3. Pathological features of the port-site metastatic tumor. (A) Gross tissue measuring 6 × 3.5 × 3.5 cm. (B) H & E stained slides showing metastatic squamous cell carcino-
ma × 40. (C) Immunohistochemical stained slides showing CK5/6 was positive. (D) Immunohistochemical stained slides showing CD10 was positive.
H & E = hematoxylin and eosin.
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peritoneum might also promote the tumor adhesion on surgi-
cal instruments and trocar-site implanted metastasis (16).
  Most commonly a patient with port-site metastasis presents 
a palpable abdominal mass at the trocar site. More published 
studies suggested that metastatic deposits might occur at the 
port-site other than the extraction site (17). The characteristics 
of the port-site metastasis at the early phase are supposed to be 
a painful solid and fixed mass with clear edge and sustained 
growth. CT revealed a solitary high-density shadow beneath 
the abdominal wall. These are difficult to distinguish from post-
operative deep incisional abscess formation or local inflamma-
tory response to suture material (18). Elevated postoperative 
CA125 level was noted to be associated with recurrence of the 
tumor, which was not confirmed by a follow-up study. Although 
some surgeons have suggested the additional biopsy to clarify a 
diagnosis, this is not a formal recommendation (4).
  Nevertheless, in the present case, port-site metastasis occurred 
despite careful extraction vaginally of the entire specimen in-
cluding the tumor, suggesting that port-site metastasis may be 
likely to be associated with the biology and aggressive nature of 
the USC. Meanwhile, although the efficiency and safety of the 
laparoscopic surgery for early stage gynecological malignancy 
had been proved by several published research studies, Gyne-
cology Oncology Group (GOG) conducted a randomized clini-
cal study to conclude the overall survival of patients under lap-
aroscopic surgery with tumor recurrence of stage I ovarian can-
cer was as poor as with advanced ovarian cancer (19). The fact 
suggests that laparoscopic surgery would lead to a lower tumor 
stage, especially for misdiagnosis of the stage IIIC with lymphat-
ic metastasis as early stage like the patients with UCS we pres-
ent here, that might result in treatment delay and poor progno-
sis (19). Even worse, some have considered the port-site metas-
tasis after adequate duration of chemotherapy might indicate 
the tumor recurrence and poor outcome. Therefore, when per-
forming surgery for UCS that is thought to be an obvious high-
grade malignancy, surgeons are supposed to carefully remove 
the specimens in case small pieces of the occult disseminated 
metastatic tissues are trapped between the outer surface of the 
trocar sleeve and the abdominal wall incisional canal. What is 
more, despite the low incidence, a laparotomy may be taken 
into consideration rather than laparoscopy to prevent port-site 
metastasis and more gynecological oncology clinical practices 
may be relevant to the management of port-site metastasis.

DISCLOSURE

The authors have no potential conflicts of interest to disclose.

AUTHOR CONTRIBUTION

Conceptualization: Tan Z, Fu C. Investigation and Resources: 

Tan Z, Chen L. Data curation: Li A, Chen L, Xu X. Writing - orig-
inal draft: Tan Z, Chen L, Fu C. Writing - review & editing: Tan Z, 
Chen L, Fu C.

ORCID

Zhen Tan  https://orcid.org/0000-0001-6274-8266
Ang Li  https://orcid.org/0000-0002-2507-7309
Long Chen  https://orcid.org/0000-0001-6902-9723
XiaoWen Xu  https://orcid.org/0000-0003-1793-0434
ChuanGang Fu  https://orcid.org/0000-0002-4408-9786

REFERENCES

1. Furukawa N, Nishioka K, Noguchi T, Kajihara H, Horie K. Port-site metas-

tasis of mucinous borderline ovarian tumor after laparoscopy. Case Rep 

Oncol 2014; 7: 804-9.

2. Scalici J, Pearsall D, Courtney-Brooks M. Surgical management of uterine 

carcinosarcoma: is minimally invasive surgery a feasible option? Proceed-

ings of the American College of Surgeons (ACS) 2013 Annual Clinical Con-

gress; 2013 Oct 6–10; Washington, D.C. Chicago, IL, American College of 

Surgeons, 2013.

3. Gorai I, Yanagibashi T, Taki A, Udagawa K, Miyagi E, Nakazawa T, Hiraha-

ra F, Nagashima Y, Minaguchi H. Uterine carcinosarcoma is derived from 

a single stem cell: an in vitro study. Int J Cancer 1997; 72: 821-7.

4. Cantrell LA, Blank SV, Duska LR. Uterine carcinosarcoma: a review of the 

literature. Gynecol Oncol 2015; 137: 581-8.

5. Brooks SE, Zhan M, Cote T, Baquet CR. Surveillance, epidemiology, and 

end results analysis of 2677 cases of uterine sarcoma 1989–1999. Gynecol 

Oncol 2004; 93: 204-8.

6. Felix AS, Stone RA, Bowser R, Chivukula M, Edwards RP, Weissfeld JL, Lin

kov F. Comparison of survival outcomes between patients with malignant 

mixed Mullerian tumors and high-grade endometrioid, clear cell, and 

papillary serous endometrial cancers. Int J Gynecol Cancer 2011; 21: 877-

84.

7. Aghajanian C, Sill MW, Secord AA, Powell MA, Steinhoff M. Iniparib plus 

paclitaxel and carboplatin as initial treatment of advanced or recurrent 

uterine carcinosarcoma: a Gynecologic Oncology Group Study. Gynecol 

Oncol 2012; 126: 424-7.

8. Callister M, Ramondetta LM, Jhingran A, Burke TW, Eifel PJ. Malignant 

mixed Müllerian tumors of the uterus: analysis of patterns of failure, prog-

nostic factors, and treatment outcome. Int J Radiat Oncol Biol Phys 2004; 

58: 786-96.

9. Tanner EJ, Leitao MM Jr, Garg K, Chi DS, Sonoda Y, Gardner GJ, Barakat 

RR, Jewell EL. The role of cytoreductive surgery for newly diagnosed ad-

vanced-stage uterine carcinosarcoma. Gynecol Oncol 2011; 123: 548-52.

10. Ahmad G, Duffy JM, Phillips K, Watson A. Laparoscopic entry techniques. 

Cochrane Database Syst Rev 2008: CD006583.

11. Jansen FW, Kapiteyn K, Trimbos-Kemper T, Hermans J, Trimbos JB. Com-

plications of laparoscopy: a prospective multicentre observational study. 

Br J Obstet Gynaecol 1997; 104: 595-600.

12. Karthik S, Augustine AJ, Shibumon MM, Pai MV. Analysis of laparoscopic 

port site complications: a descriptive study. J Minim Access Surg 2013; 9: 



Tan Z, et al.  •  Port-Site Metastasis after Laparoscopy

http://jkms.org    1895https://doi.org/10.3346/jkms.2017.32.11.1891

59-64.

13. Abu-Rustum NR, Rhee EH, Chi DS, Sonoda Y, Gemignani M, Barakat RR. 

Subcutaneous tumor implantation after laparoscopic procedures in wom-

en with malignant disease. Obstet Gynecol 2004; 103: 480-7.

14. Zivanovic O, Sonoda Y, Diaz JP, Levine DA, Brown CL, Chi DS, Barakat 

RR, Abu-Rustum NR. The rate of port-site metastases after 2251 laparo-

scopic procedures in women with underlying malignant disease. Gyne-

col Oncol 2008; 111: 431-7.

15. Ramirez PT, Wolf JK, Levenback C. Laparoscopic port-site metastases: 

etiology and prevention. Gynecol Oncol 2003; 91: 179-89.

16. Zhang X, Guo X, Zhang A, Wang Y, Zhao J. Influence of carbon dioxide 

pneumoperitoneum environment on adhesion and metastasis of a hu-

man ovarian cancer cell line. Surg Endosc 2009; 23:108-12.

17. Jacobi CA, Keller H, Mönig S, Said S. Implantation metastasis of unsus-

pected gallbladder carcinoma after laparoscopy. Surg Endosc 1995; 9: 

351-2.

18. Ostrzenski A. Uterine leiomyoma particle growing in an abdominal-wall 

incision after laparoscopic retrieval. Obstet Gynecol 1997; 89: 853-4.

19. Chan JK, Tian C, Teoh D, Monk BJ, Herzog T, Kapp DS, Bell J. Survival af-

ter recurrence in early-stage high-risk epithelial ovarian cancer: a Gyne-

cologic Oncology Group study. Gynecol Oncol 2010; 116: 307-11.


