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Abstract. The present study reports the clinical data of 
two patients with renal pelvis carcinoma and one patient with 
renal carcinoma who developed port-site metastasis following 
retroperitoneal laparoscopic surgery. The current study aimed 
to identify the cause and prognosis of the occurrence of port-site 
metastasis subsequent to laparoscopic radical resection of renal 
pelvis carcinoma and nephron-sparing surgery. Post-operative 
pathology confirmed the presence of high-grade urothelial cell 
carcinoma in two patients and Fuhrman grade 3 renal clear 
cell carcinoma in one patient. Port-site metastasis was initially 
detected 1-7 months post-surgery. The two patients with renal 
pelvis carcinoma succumbed to the disease 2 and 4 months 
following the identification of the port-site metastasis, respec-
tively, whereas the patient with renal carcinoma survived with 
no disease progression during the targeted therapy period. 
The occurrence of port-site metastasis may be attributed to 
systemic and local factors. Measures to reduce the develop-
ment of this complication include strict compliance with 
the operating guidelines for tumor surgery, avoidance of air 
leakage at the port-site, complete removal of the specimen 
with an impermeable bag, irrigation of the laparoscopic 
instruments and incisional wound with povidone-iodine when 
necessary, and enhancement of the body's immunity. Close 
post-operative follow-up observation for signs of recurrence 

or metastasis is essential, and systemic chemotherapy may be 
required in patients with high-grade renal pelvis carcinoma 
and renal carcinoma in order to prolong life expectancy.

Introduction

Post-laparoscopic occurrence of port-site metastasis refers to 
tumor foci either localized at single or multiple locations under 
the skin or in the scar tissue of the abdominal wall adjacent to 
the port (1). Port-site metastasis is a rare complication that may 
occur following laparoscopic surgery for malignant tumors 
of the urinary system, with an incidence of 0.09-0.73% of 
all patients who undergo laparoscopic surgery for urological 
malignancies (2,3). Previous studies have reported ~50 cases 
of abdominal wall implantation metastasis following surgical 
resection of malignant tumors of the urinary system (4), of 
which, 9 cases occurred following surgical resection of renal 
carcinoma (5-18,15). Thus, this indicates that the occurrence 
of port-site metastasis subsequent to laparoscopic radical 
resection of renal carcinoma and nephron-sparing surgery is 
relatively rare. Although previous studies have reported the 
pathogenesis, risk factors and prevention of port-site metastasis 
following laparoscopic radical resection of renal carcinoma 
and nephron-sparing surgery (14,15), few studies have reported 
the mechanism and prognosis of port-site metastasis occurring 
in the case of renal pelvis carcinoma (19,20). The present study 
reports the clinical data of two patients with renal pelvis carci-
noma and one patient with renal carcinoma who developed 
port-site metastasis following retroperitoneal laparoscopic 
surgery with the aim of identifying the cause and prognosis of 
port-site metastasis occurring in such circumstances. In addi-
tion, a review of the literature is conducted in the present study.

Case report

Case 1. A 71-year-old male was admitted to The Second Affili-
ated Hospital of Dalian Medical University (Dalian, China) 
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August 28, 2009, presenting with hematuria. Computed 
tomography (CT; SOMATOM Definition AS 64; Siemens AG, 
Munich, Germany) urography was performed following 
patient admission, which revealed fluid collection in the left 
renal pelvis and left ureter. A cystoscopy was subsequently 
performed, which identified blood ejection at the orifice of the 
left ureter. Three consecutive urine exfoliative cytology tests 
suggested the presence of urothelial cell carcinoma. Retroperi-
toneal laparoscopic radical nephroureterectomy and bladder 
cuffing resection, including the ureteral orifice, was performed. 
The specimen was completely excised, enveloped in an imper-
meable specimen bag and pulled out through external rectus 
incision. Formalin‑fixed paraffin‑embedded tissues (FFPET) 
were cut into 4-µm sections and stained with hematoxylin-eosin 
(HE) to evaluate the cell pattern. The sections were scanned 
under a light microscope and images were captured at a magni-
fication of x200. Post-operative pathology revealed tumor cells 
in papillary and solid nests with a disordered arrangement and 
loss of polarity, which confirmed the diagnosis of high-grade 
infiltrative urothelial cell carcinoma of the left renal pelvis 
and ureter. Approximately 7 months after the initial surgery, a 
painless hard mass was detected under the lumbar skin. A CT 
scan performed at the hospital revealed a subcutaneous meta-
static tumor in the left ilium measuring ~2.0 cm in size. Left 
abdominal wall tumor resection was subsequently performed. 
The aforementioned tissue preparation method for histopatho-
logical examination was used. The post-operative pathology 
revealed tumor cells with large nucleoli and the formation of 
cancerous cell nests in the fibrous cords, which confirmed the 
diagnosis of a metastatic malignant tumor (Fig. 1). At 2 weeks 
post-resection, a rapidly progressive tumor was detected in the 
left lumbar region, which was confirmed by emission CT as 
multiple bone metastases. Abdominopelvic CT suggested the 
presence of liver metastasis. The patient eventually succumbed 
to the disease despite undergoing gemcitabine plus cisplatin 
(GC) chemotherapy [3 cycles of gemcitabine (1,000 mg/m2) 
on days 1, 8 and 15 plus cisplatin (70 mg/m2) on day 2 every 
28 days, each administered via intravenous drip].

Case 2. A 47-year-old female was admitted to The Second 
Affiliated Hospital of Dalian Medical University on 
July 4, 2013, due to the previous detection of a tumor in the 
urinary bladder during a physical examination. The tumor was 
removed via transurethral resection, and the tissue resected 
was observed to be deep to the muscular layer. Post-operative 
pathology confirmed the diagnosis of low-grade urothelial cell 
carcinoma. The patient received regular pirarubicin perfusion 
chemotherapy (20 mg THP dissolved in 40 ml 5% dextrose 
was administered intravesically once a week for 6 weeks, then 
once a month) post-operatively. Blood ejection was detected 
at the right ureter 10 months after the initial surgery during a 
cystoscopic examination at the clinic of the hospital. A lower 
abdominal contrast-enhanced magnetic resonance imaging 
(MAGNETOM Verio 3T; Siemens AG) scan revealed a tumor 
in the upper pole of the right kidney measuring ~4.0x3.6 cm 
in size with uneven enhancement. Three consecutive urine 
exfoliative cytology tests suggested the presence of urothelial 
cell carcinoma. Retroperitoneal laparoscopic radical nephro-
ureterectomy and bladder cuffing resection, including the 
ureteral orifice, was consequently performed. The specimen 

was completely excised, enveloped in an impermeable spec-
imen bag and pulled out through external rectus incision. 
FFPET with HE staining were observed  in 4-µm sections by 
light microscope under magnification of x200. Post-operative 
pathology confirmed the diagnosis of high-grade infiltrative 
urothelial cell carcinoma of the right renal pelvis. Micro-
scopically, the tumor was composed of high-grade malignant 
urothelial cells. Numerous pleomorphic, giant and multi-
nucleated cells with one or more prominent nucleoli were 
also observed. The tumor invaded the renal parenchyma with 
tumor emboli detected in the venous lumen; however, no tumor 
tissue was observed in the vascular stump of the renal hilum 
and the right ureteral stump. Multiple hard, painless masses 
were detected at the right abdominal port-site and the right 
lumbodorsal port-site within 1 month of the initial surgery. 
An abdominal CT scan performed at the hospital revealed 
metastatic tumors in the right abdominal wall. Pathological 
biopsy of these two sites demonstrated cancer cells distributed 
in small masses in the striated muscle, which were consistent 
with an urothelial origin. The aforementioned tissue prepara-
tion method for histopathological examination was used; 
microscopically, the carcinoma cells were arranged in the solid 
nest-like distribution with a large deeply-dyed nucleolus and 
evident pleomorphism (Fig. 2). The patient stopped any further 
treatment and eventually succumbed to the disease.

Case 3. A 68-year-old male was admitted to The Second 
Affiliated Hospital of Dalian Medical University on 
September 18, 2013, due to the detection of a tumor in the 
right kidney during a previous physical examination. The 
patient had a 13-year history of hypertension. Following 
regular administration of amlodipine, the blood pressure of 
the patient fluctuated between 130 and 90 mmHg. The patient 
also had a history of renal syndrome for 5 years, for which no 
regular treatment was administered. An abdominal CT scan 
performed following admission detected a space-occupying 
lesion in the middle portion of the right kidney, measuring 
~3.0x4.0 cm in size. A laparoscopic nephron-sparing nephrec-
tomy was performed, and the tumor was removed completely 
via a specimen bag. With the method mentioned in Case 1, the 
tumor tissue was managed for histopathological examination. 
Post-operative pathology confirmed the diagnosis of Fuhrman 
grade 3 (21) renal clear cell carcinoma; tumor cells exhibited 
clear cytoplasm and a sharply outlined cell membrane, with 
alveolar nests and tightly packed tubules. The tumor involved 
the renal capsule, but no cancer tissue was identified in the 
cut edge. At 9 months after the initial surgery, the patient 
complained of right lumbodorsal and abdominal pain. A CT 
plain scan was performed, which identified multiple soft-tissue 
intensity nodular shadows in the diaphragmatic muscle in 
the posterior of the right kidney, which exhibited a circular 
enhancement and were suspected to be metastatic tumors. 
CT-guided pathological biopsy of the abdominal wall tumors 
resulted in the diagnosis of a metastatic lesion, which was 
observed using a light microscope. The FFPET showed a clear 
cell pattern that was identical, histologically, to the previous 
renal cell carcinoma (Fig. 3). Sunitinib targeted therapy (50 mg 
daily, administered orally) was administered, but was discon-
tinued 2 weeks after treatment initiation due to bone marrow 
suppression. The condition of the patient is stable at present.
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Discussion

Since the first case of successful laparoscopic nephrectomy 
was reported in 1991 (16), minimally invasive surgery has 

been increasingly employed for the resection and lymph node 
clearance of urinary malignant tumors (22-24). The therapeutic 
outcomes of laparoscopic surgery and open surgery are similar 
in the treatment of tumors (25,26). The development of port-site 

Figure 1. Images obtained from Case 1. (A) CT urography detected fluid collection and a homogeneously‑enhanced mass in the left renal pelvis (arrow). 
(B) Pathology confirmed a diagnosis of high-grade, infiltrative, left renal urothelial cell carcinoma with cells forming nests with a high nuclear cytoplasmic 
ratio (staining, H&E; magnification, x200). (C) CT revealed a subcutaneous tumor in the left ilium (red circle). (D) Pathology confirmed muscle invasion by 
the metastatic malignant tumor, which presented with a high‑grade nuclear cytoplasmic ratio (staining, H&E; magnification, x200). CT, computed tomography; 
H&E, hematoxylin and eosin.

Figure 2. Images obtained from Case 2. (A) CT revealed a tumor with uneven enhancement (red circle) in the right renal pelvis. (B) Pathology confirmed a 
diagnosis of high-grade, infiltrative urothelial cell neoplasm with enlarged nuclei (staining, H&E; magnification, x200). (C) CT demonstrated the presence 
of a metastatic tumor (red circle). (D) Pathology of a tumor biopsy showing that the muscle invasion was consistent with urothelial origin (staining, H&E; 
magnification, x200). CT, computed tomography; H&E, hematoxylin and eosin.
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metastasis following laparoscopic tumor resection is rare, and 
the cause remains elusive (15,17,18). In 1994, Stolla et al (27) 

reported the first case of abdominal wall port-site metastasis 
developing subsequent to laparoscopic pelvic lymph node 
clearance in a patient with bladder urothelial cell carcinoma. 
However, Micali et al (3) did not identify a single case of port-site 
metastasis in a retrospective review of the available clinical data 
of 2,604 patients that underwent radical nephrectomies. There-
fore, the incidence of port-site metastasis remains unclear.

With regards to the incidence of local tumor dissemina-
tion following laparoscopic resection of malignant tumors, 
gynecological journals report an incidence of ~5%, while 
oncology journals report an incidence of ~4% for colorectal 
cancer. The 3 cases of port-site metastasis discussed in the 
present study accounted for an incidence of ~1.5% of all 
patients treated for urological malignancies in The Second 
Affiliated Hospital of Dalian Medical University. Certain 
researchers have argued that the incidence of port-site 
metastasis following laparoscopic radical resection of renal 
carcinoma is variable, and the incidence may be as high as 
21% (28). However, the majority of researchers consider that 
port-site metastasis is rare, and the incidence is <1% (2). In 
a previous study, clinical data was collected from 19 urosur-
gery centers, involving 10,912 patients who underwent 
laparoscopic resection for urinary malignant tumors (3). It 
was reported that only 13 cases (0.1%) developed post-oper-
ative tumor metastasis, including 10 cases of port-site 
metastasis and 3 cases of retroperitoneal dissemination (3). 
These 13 cases included accidental detection of urothelial 
cell carcinoma following laparoscopic nephrectomy in 
4 cases, laparoscopic nephroureterectomy for urothelial 

cell carcinoma in 3 cases, laparoscopic resection of adrenal 
metastatic cancer in 4 cases, laparoscopic pelvic lymph node 
clearance for penile squamous cell carcinoma in 1 case and 
retroperitoneal lymph node clearance for carcinoma of testis 
in 1 case. However, Micali et al (3) analyzed 2,604 cases of 
laparoscopic radical resection of renal carcinoma and did not 
identify any case of port-site metastasis.

Certain researchers have maintained that it is important 
to clarify the cause of tumor metastasis, since the prognosis 
of port-site metastasis is unclear (29). The following hypoth-
eses have been largely supported as the possible causes of 
laparoscopic port-site metastasis: i) Biological invasiveness of 
tumors; ii) local traumatic factors; iii) host immune response; 
and iv) laparoscopic surgical procedures (15,30). Based on 
these possible causes, experience of the 3 present cases of 
port-site implantation metastasis and review of the literature, 
the conclusions of the current study are discussed below.

Port-site metastasis and tumor recurrence are attributable 
to tumor invasiveness, which is known to depend on tumor 
stage and Fuhrman grade classification (2,4). Previous studies 
have reported that all cases of port-site metastasis following 
laparoscopic radical resection of renal carcinoma were 
high-grade tumors (Fuhrman grade >2), including 1 case 
presenting with a sarcoma-like lesion whose pathological 
Fuhrman grade was 4 (31-33). The pathology of case 1 in 
the present study was confirmed as a high‑grade, infiltrative, 
urothelial cell carcinoma of the left renal pelvis and ureter, 
which was invading the muscular layer. The pathology of 
case 2 in the present study was confirmed as a high‑grade, 
infiltrative, urothelial cell carcinoma of the right renal pelvis, 
which was invading the renal parenchyma. The pathology of 

Figure 3. Images obtained from Case 3. (A) CT detected a tumor (red circle) in the right kidney. (B) Pathology confirmed a diagnosis of Fuhrman grade 3 RCC 
presenting with optically‑clear cytoplasm and a sharply‑outlined cell membrane, in addition to alveolar nests and tightly packed tubules (staining, H&E; mag-
nification, x200). (C) CT demonstrated metastatic tumors (red circles) in the retroperitoneal space and abdominal wall with mild‑ to moderate‑enhancement. 
(D) Pathology of a tumor biopsy of the abdominal wall tumors confirmed a diagnosis of clear cell RCC with marked tumors nested in muscle tissue (staining, 
H&E; magnification, x200). CT, computed tomography; RCC, renal cell carcinoma; H&E, hematoxylin and eosin.
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case 3 in the present study was confirmed as Fuhrman grade 3 
renal clear cell carcinoma. Port-site metastasis occurred 7, 
1 and 3 months after laparoscopic surgery in cases 1, 2 and 3, 
respectively. All 3 cases of port-site metastasis were high-grade 
tumors, in which post-operative metastasis developed rapidly 
with a poor prognosis. The present cases support the hypoth-
esis that port-site metastasis is associated with tumor stage and 
Fuhrman grade classification.

Local traumatic factors may contribute to implantation 
metastasis of cancer cells at the port-site (34). A previous 
study suggested that cancer cells are more likely to implant 
during the early stage of wound healing, possibly due to the 
attachment of cancer cell adhesion protein fibers to the wound 
surface and wound healing (35). In addition, factors promoting 
wound healing may be able to promote the growth of cancer 
cells (36). Considering these risk factors, a previous study 
proposed that correct repair of the peritoneum surrounding 
the laparoscopic port-site may be able to reduce the risk of 
tumor metastasis (37). However, in the present 3 cases, the 
retroperitoneal approach was employed without rupturing the 
peritoneum; thus, the current study suggests that local trau-
matic factors may also induce port-site metastasis.

Furthermore, low immune function may also promote 
tumor metastasis (38). A previous study hypothesized that the 
host immune function of the patient may be reduced as a result 
of certain media factors introduced during the perioperative 
period (38). Media factors may include the use of anesthetic 
agents, surgical trauma, transfusion, temperature change, pain 
and psychological stress (38,39). Previous studies on animal 
models have demonstrated that surgical trauma may reduce 
the activity of natural killer cells, thus promoting tumor 
metastasis (38,40). Furthermore, 3 cases of port-site metastasis 
following laparoscopic radical resection of renal carcinoma 
were reported to present varying degrees of immune func-
tion impairment, including chronic renal failure in 1 patient, 
alcoholic cirrhosis in another patient and diabetes in the third 
patient (41,42). All 3 patients discussed in the present study 
suffered from renal syndrome without receiving regular 
treatment, which may, to a certain extent, have impaired 
holistic immune function during the perioperative period and 
promoted tumor metastasis.

The performance of a laparoscopy is associated with a 
number of additional factors that may provoke metastasis, 
including the presence of pneumoperitoneum, contamination 
around the port-site, incomplete tumor resection and the partic-
ular method used to remove the specimen (30). A previous study 
reported that air leakage around the port-site could induces a 
‘chimney effect’, suggesting that continuous air leakage around 
the port would increase the number of cancer cells at the port-site 
and promote metastasis (43). With regards to the present cases, 
all ports were fixed in place and no pneumoperitoneal air 
leakage was noted. A previous study stated that CO2 could 
stimulate the growth of tumor cells, directly act on tumor cells 
or interfere with the local defense mechanism (44). In addition, 
repeated pulling and insertion of the instrument contaminated 
by tumor rupture during the laparoscopic procedure may result 
in transfer and invasion of tumor cells at the surgical site, 
thus increasing the risk of port-site metastasis (45-47). Injec-
tion of povidone-iodine into the incision may reduce the risk 
of port-site metastasis (48). In the current 3 cases, the tumors 

were excised completely, and no tumor rupture occurred, as 
evidenced by cases 2 and 3, whose cut edges were pathologi-
cally negative for cancer cells. However, the instruments used 
in these cases were inserted repeatedly without pretreatment 
with cytotoxic agents, nor was povidone-iodine used at the 
port-sites, which may have increased the risk of metastasis. 
Iwamura et al (7) and Chen et al (9) reported cases of port-site 
metastasis occurring as a result of not using a specimen bag. 
Therefore, the majority of subsequent studies considered that 
the use of specimen bags in laparoscopy could reduce port-site 
contamination and implantation (15,49). However, in the 
present study, impermeable specimen bags were utilized in all 
3 cases, and the bags were not ruptured during the procedure. 
Therefore, it may be theorized that the occurrence of port-site 
metastasis is due to multiple factors.

Certain researchers regard the prognosis of port-site metas-
tasis to be unclear (32). In the current study, case 1 survived 
for 10 months after the detection of port-site implantation, 
case 2 survived only for 2 months and case 3 remains in a 
stable condition at present. Case 1 and 2 were diagnosed as 
high-grade urothelial cell carcinoma complicated with bladder 
cancer. Case 1 received GC chemotherapy for the port-site 
metastasis, whilst case 2 did not receive any chemoradiation 
therapy, thus the life expectancy of case 2 was shorter than 
that of case 1. Case 3 was diagnosed with high-grade renal 
clear cell carcinoma and received sunitinib targeted therapy 
following detection of the port-site metastasis, although the 
treatment was discontinued 2 weeks later due to bone marrow 
suppression. The condition of the patient remains stable at 
present. However, as the patient has been observed for a rela-
tively short time, further follow-up observation is required. 
Overall, port-site metastasis is more likely to occur in patients 
with high-grade renal carcinoma or renal pelvis carcinoma 
compared with patients with low-grade renal cell carcinoma, 
and the prognosis is usually poor.

In conclusion, a review of the current literature indicates 
that the occurrence of port-site metastasis subsequent to 
laparoscopic radical resection of renal pelvis carcinoma and 
nephron-sparing surgery is relatively rare, and its cause is 
multifactorial. Although the exact cause remains unclear, the 
occurrence of port-site metastasis may be considered attribut-
able to the combination of holistic and local factors. Measures 
to reduce the occurrence of port-site metastasis include strict 
abidance to the surgical guidelines for tumor resection, 
avoidance of air leakage at the port-site, use of imperme-
able specimen bags to remove the specimen under direct 
vision, irrigation of the laparoscopic surgery instruments and 
incisional wound with povidone-iodine when necessary, and 
enhancement of the body's immunity. Post-operative follow-up 
observation and examination are recommended, particularly in 
patients with high-grade renal carcinoma or renal pelvis carci-
noma, since timely detection of tumor recurrence or metastasis 
and subsequent administration of systemic chemotherapy are 
prerequisite for prolonging the life expectance of patients.
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