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ABSTRACT

Introduction. Port-site metastases (PSMs) have been
reported after laparoscopy in patients with peritoneal car-
cinomatosis (PC). We hypothesize that PSM 1is an
independent negative predicting factor of survival in
patients undergoing cytoreductive surgery and hyperther-
mic intraperitoneal chemotherapy (CRS/HIPEC).
Methods. A retrospective review of a prospective data-
base was conducted to search patients who underwent
laparoscopy prior to CRS/HIPEC. Most of the tumors were
of appendiceal origin. All previous laparoscopy port sites
were excised regardless of macroscopic tumor involve-
ment. Patients were divided into two groups: patients with
PSM [PSM (+)] and patients without PSM [PSM (—)].
Overall survival (OS) was estimated by Kaplan—Meier
curves and the log-rank test. Cox regression [hazard ratios
(HRs) and 95 % confidence intervals (Cls)] was used to
test for independent effects of the PSM (+) and the asso-
ciated clinicopathological variables.

Results. Sixty-five patients had laparoscopy before CRS/
HIPEC. One hundred and forty-four port-sites were
resected; 41 (29 %) ports were positive for malignancy in a
total of 22 (34 %) patients. Mean OS at 1, 3, and 5 years
was 88, 60, and 63 %, respectively. Survival in patients
with PSM was 73, 35, and 23 %, respectively, compared
with 95, 82, and 82 %, respectively, in patients without
PSM (p < 0.001). Positive lymph nodes (LNs) were
detected in 13/22 patients with PSM and 11/43 patients
without PSM. Independent effects on survival shows an HR
of 3.136, 95 % CI 1.150-8.549 (p = 0.026) for LN
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metastases, and an HR of 3.462, 95 % CI 1.198-10.006
(p = 0.022) in patients with positive PSM.

Conclusion. PSMs are common in patients with PC
undergoing CRS/HIPEC and are independently associated
with a worse prognosis. Resection of previous laparoscopy
port sites is advocated in patients with PC to ensure com-
plete cytoreduction.

Cytoreductive surgery and hyperthermic intraperitoneal
chemotherapy (CRS/HIPEC) offers an effective therapeutic
alternative for selected patients with abdomino-pelvic
malignancies (mesothelial, gastrointestinal, and gyneco-
logical origin) with peritoneal dissemination who
otherwise would have a dismal prognosis.'™ The feasi-
bility and outcomes of CRS/HIPEC depends on the extent
of disease and the completeness of macroscopic cytore-
duction (CC).>”" Many patients undergoing CRS/HIPEC
have had previous open or laparoscopic surgeries. There
has been a recent trend to utilize diagnostic laparoscopy in
patients with peritoneal carcinomatosis (PC) as an assess-
ment tool for possible CRS/HIPEC candidates.®’
Therefore, abdominal wall recurrence and growth of port-
site metastasis remains a serious practical concern.

Broadly defined, port-site metastasis (PSM) is the
recurrence of tumor at the wound sites created by the
placement of ports for passing instruments or retrieving
specimens in laparoscopic surgery.'® The reported inci-
dence of tumor seeding in laparoscopic surgery has
changed notably compared with early publications.
Recently, PSMs have declined from 21 % to less than 1 %,
and, in most cases, the metastatic port-site spread occurs
synchronously with disease at another anatomical site.'*™"?
PSM is not commonly considered a clinically relevant
event, but rather a marker of advanced (metastatic) disease.
Consequently, this type of recurrence is not believed to
impact long-term prognosis.'*~!’
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The purpose of this study was to document the incidence
and evaluate the prognostic value and therapeutic impli-
cations of PSM in patients with PC undergoing CRS/
HIPEC.

METHODS

A review of a prospective database of 350 patients with
PC who underwent CRS/HIPEC between April 2003 and
July 2013 was conducted. Patients diagnosed with PC of
abdomino-pelvic origin (gastrointestinal, mesothelial, and
gynecological) with a history of a laparoscopic procedure
prior to CRS/HIPEC, regardless of its indication, were
included. CRS/HIPEC was conducted as previously
described by our group.”'® It is our practice to perform the
abdominal wall resection of all identified previous port
sites as a routine procedure during CRS/HIPEC, irrespec-
tive of pre- or intraoperative evidence of macroscopic
tumor involvement. Midline port sites were included in the
midline laparotomy incision when possible; however,
additional port-site scars or tracts resulting from the
abdominal wall components shift as the effect of insuffla-
tion during laparoscopy were also resected. All resected
port-site specimens were submitted separately for routine
pathological examination. PSM was defined as pathologic
confirmation of malignancy in the specimen labeled as port
site (scar/tract). Assessment of the extent of the disease was
made at the beginning of and after CRS/HIPEC by calcu-
lating the peritoneal cancer index (PCI). Extensive disease
was defined as PCI >20. Once the cytoreductive procedure
was accomplished, the residual volume of disease was
estimated according to the standardized complete CC
score.®!? Primary tumors included gastrointestinal origin
(appendix, colon, small bowel, and gastric), mesothelioma,
and gynecologic malignancies (primary peritoneal, ovar-
ian, and fallopian tube). Based on pathological evaluation,
the patients were divided into two groups—patients with
malignant port-site involvement [PSM (4)] and patients
without malignant port-site involvement [PSM (—)].

The variables analyzed included age, sex, origin of the
primary tumor, purpose/indication of laparoscopic proce-
dures, interval between laparoscopy and CRS/HIPEC, PCI,
CC score, and lymph node (LN) metastases. The data were
collected prospectively at follow-up visits according to the
standard postoperative schedule: 3 weeks, 3 months, and
every 6 months thereafter. Demographics and other rele-
vant variables of the sample were reported with descriptive
statistics. Overall survival (OS) was calculated from the
date of CRS/HIPEC to the date of last known follow-up or
the date of death. Survival curves were estimated using the
Kaplan—-Meier method. Significant differences between
groups were determined by the matched log-rank test.

Univariate and multivariate Cox proportional regression
analysis [reporting hazard ratios [HR] and 95 % confidence
intervals (CIs)] was used to test for independent effect of
the positive port-site involvement and the associated clin-
icopathological variables to determine their association
with survival. Results were considered statistically signif-
icant if p < 0.05 was obtained. The statistical analyses
were performed using SPSS 20 software (IBM Corpora-
tion, Armonk, NY, USA).

RESULTS

A total of 65 patients undergoing CRS/HIPEC due to PC
had a prior laparoscopic procedure. In 45 (69 %) of these
patients, the laparoscopic procedure was performed for
diagnosis of suspected malignancy, to stage a known
tumor, or to assess the extent of disease for possible CRS/
HIPEC. Twenty of 65 (31 %) were incidental findings
during procedures unrelated to the oncological diagnosis
(gastric bypass procedure, routine appendectomy, etc.).
Mean time interval between laparoscopic procedure and
CRS/HIPEC was 6 months (range 3 weeks—84 months).
Mean age at the time of CRS/HIPEC was 54 years (range
27-80), 24 patients were male (37 %) and 41 were female
(63 %). Primary tumor origin included appendix (39),
colorectal (6), small bowel (1), mesothelioma (5), gastric
(2), primary peritoneal (8), ovarian (3), and fallopian tube
(1) cancer. Forty (62 %) patients had PCI >20, while 24
(37 %) patients had LN metastases. CC was achieved in 62
(95 %) patients.

One hundred and forty-four full-thickness abdominal
wall port sites were resected—S85 at midline (umbilical 58
and upper/lower midline 27) and 59 off-midline (right
upper quadrant 13, right lower quadrant 17, left upper
quadrant 9, left lower quadrant 20). Forty-one (29 %) ports
were positive for malignancy in 22 (34 %) patients. Forty-
two percent of patients who underwent diagnostic lapa-
roscopy for staging of a known tumor developed PSM,
whereas PSMs were found in 15 % of patients who
underwent laparoscopy for non-oncological reasons
(p = 0.046). PSMs were found in 45 % of patients with
PCI =20 and in 16 % of patients with PCI <20
(p = 0.030), as well as in 54 % of patients with LN
metastasis compared with 22 % without LN metastasis
(p = 0.014). Neither age, sex, interval between laparos-
copy and CRS/HIPEC nor CC score were found to be
associated with the presence of PSM (see Table 1). A
descriptive relationship between the variables associated
with PSM and the origin of the primary tumor is detailed in
Table 2.

At a mean follow-up of 31 months (range
1-98 months), 46 of 65 (71 %) patients were alive, 35
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TABLE 1 Characteristics of Variable PSM (—) PSM (+) p value
population according to port- [n = 43] n = 22]
site involvement — —
Mean age [years (range)] 52.7 (31.5-80) 55.2 (26.8-75.6) 0.468
Sex 0.308
Female 29 12
Male 14 10
Laparoscopic procedure 0.046
Diagnostic/staging known tumor 26 19
Not tumor-related (incidental) 17 3
Mean interval between laparoscopy 5.6 (0.3-55.8) 9.9 (0.7-84.4) 0.243
and CRS/HIPEC [months (range)]
PCI 0.030
<20 21 4
>20 22 18
Statistically significant values CC score 0.263
are in bold 0-1 (complete) 42 20
PSM port-site metastases, CRS .
cytoreductive surgery, HIPEC 23 (1nc0m.plete) ! 2
hyperthermic intraperitoneal LN metastasis 0.014
chemotherapy, PCI peritoneal Yes 11 13
cancer index, CC complete No 32 9
cytoreduction, LN lymph node
. 'umor histopatholo n (% > + + > +
TABLE 2 Primary tumor Tumor histopathology (%) PCI >20 (4)LN  (4)PSM  PCI>20  (4)LN
origin, PCI, lymph-node (+) PSM (+) PSM
positivity and port-site
metastases .
Appendix 39 (60) 23 12 11 8 6
Primary peritoneal 8 (12) 4 4 3 3 2
Colon 6 (9) 4 2 1 1 -
Mesothelioma 5(8) 3 - 1 1 -
Ovarian 3(5) 3 3 2 2 2
Gastric 2(3) 1 2 2 1 2
Small bowel 1(1.5) 1 1 1 1 1
PCI peritoneal cancer index, LN Fallopian tube 1(1.5) 1 - 1 1 -
lymph node, PSM port-site Total 65 (100) 40 24 22 18 13

metastases

(54 %) of whom exhibited no evidence of disease and 11
(17 %) were alive with disease. Nineteen (29 %) patients
were dead—18 (28 %) from disease and 1 from another
cause. PSMs were reported in 12 (63 %) of these patients.
The OS of the entire cohort at 1, 3, and 5 years was 88, 66,
and 63 %, respectively. OS in patients with PSM was 73,
35, and 23 %, respectively, with median survival of
2.4 years, compared with 95, 82, and 82 %, respectively, in
patients  without port-site  malignant involvement
(p <0.001) (Fig. la). Patients with presence of LN
metastases had a median survival of 2.6 years compared
with patients without LN metastases, who did not reach the
median survival. The OS was 75, 44, and 33 %, respec-
tively, in the group with LN metastases, and 95, 80, and

80 %, respectively, in patients without LN (p = 0.001)
(Fig. 1b). In positive LN patients, the 5-year OS related to
PSM was 0 % compared with 80 % of patients without
PSM (p = 0.006) (Fig. 1c). Table 3 compares percentages
of survival according to PSM and LN involvement.

A univariate analysis of PSM showed an HR of 5.477,
95 % CI 2.062-14.545 (p = 0.001). Cox regression with
the associated clinicopathological variables in the model to
test for independent effects on survival found an HR of
3.136, 95 % CI 1.150-8.549 (p = 0.026) for LN metasta-
ses, and an HR of 3.462, 95 % CI 1.198-10.006
(p = 0.022) in patients with PSM (Table 4). This indicates
that LN metastases and PSM makes an independent neg-
ative contribution to patient survival.
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(a) (b)
Survival (%) p=<0.001 Survival (%) p=0.001
. 10 -
10 ——PSM (-) —LN ()
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0.8 0.8
0.6+ 0.6
0.4 0.4 1
0.2 4 0.2+
0.0 4 0.0+
0 1 2 3 4 5 0 1 2 3 4 5
Patients at risk Time (years) Patients at risk Time (years)
_ 33 25 20 12 — 32 23 18 12 7
22 16 8 4 2 1 24 17 10 6 2 1
(¢) Survival (%) p=0.006
1.04
—— LN (+)PSM (-)
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0.2
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Patients at risk
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FIG. 1 Kaplan—-Meier plot for overall survival according to a port-site involvement; b LN involvement; and ¢ LN-positive involvement and
PSM. LN lymph node, PSM port-site metastases

TABLE 3 Percentage of survival according to PSM and LN

involvement

1 year 3 years 5 years

MS (years) p value

Overall population 88

PSM (4)

PSM (—)

LN (+)

LN (-)

LN (+)/PSM (+)
LN (+)/PSM (—)

66 63 NR
73 35 23 2.4
95 82 82 NR
75 44 33 2.6
95 80 80 NR
62 21 NA 1.5
91 80 80 NR

<0.001

0.001

0.006

Statistically significant values are in bold

PSM port-site metastases, LN lymph node, MS median survival, NR
not reached, NA not applicable

DISCUSSION

While the incidence and clinical significance of PSM in
patients who underwent laparoscopic surgery with curative

intent have been well researche

20,21
d,”™

metastatic tumor

seeding in surgical scars in the setting of PC in candidates
for CRS/HIPEC has not been studied. To our knowledge,
this study is the first systematic attempt to describe the
incidence of PSM in a large cohort of patients with PC and
the role of PSM as an independent prognostic factor in OS
in this patient population.

The true incidence of PSM is unclear; it has been
reported at a range of 1-21 %.'%"* The incidence of PSM
in our cohort was higher than in these reports. One-third of
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TABLE 4 Univariate and multivariate analysis

Hazard ratio 95 % CI p value

Univariate

PSM 5.477 2.062-14.545 0.001

LN 4.655 1.762-12.297 0.002

PCI 2.475 0.821-7.460 0.108

DG/INC 2.861 0.831-9.850 0.096
Multivariate

PSM 3.462 1.198-10.006 0.022

LN 3.136 1.150-8.549 0.026

PCI 1.163 0.342-3.951 0.809

DG/INC 1.695 0.457-6.281 0.430

Statistically significant values are in bold

PSM port-site metastases, LN lymph node, PCI peritoneal cancer
Index, DG/INC diagnostic laparoscopy/incidental finding

patients (34 %) had PSM at the time of CRS/HIPEC. This
higher rate of PSM might be related to the fact that all port-
site scars were resected at the time of CRS/HIPEC inde-
pendently of its macroscopic appearance, and that each site
underwent histopathologic evaluation to avoid overlooking
microscopic disease. This finding highlights the importance
of scar/tract removal since its macroscopic appearance
does not guarantee absence of tumor involvement. Since
the microscopic tumor growing along the trocar tracts is
not exposed to intraperitoneal chemotherapy during HI-
PEC, and CC is the ultimate goal of CRS, we strongly
recommend excising all laparoscopy port sites.

Our results differ from previous studies where PSMs
were not found at trocar sites after staging/diagnostic lap-
aroscopy in patients with PC.>** This difference could be
attributed to the timeframe associated with the procedures.
In the Valle and Garofalo series, the laparoscopic proce-
dures were performed 10-40 days prior to CRS/HIPEC,
while in our study, laparoscopy was performed at a mean
time interval of 6 months.”** The period between laparo-
scopic surgery and the clinical finding of PSM varies but
most lesions arise between 3 and 9 months later, which
could play a role in PSM incidence.” > At our institution,
diagnostic laparoscopies were performed and followed by
CRS/HIPEC within a mean timeframe of 4 weeks. How-
ever, most of the laparoscopic procedures were performed
at other institutions and for different indications (not only
for assessment of disease prior to CRS/HIPEC). In these
patients, the time interval was longer. Frequently, the
laparoscopic procedure was followed by other treatments
such as systemic chemotherapy before referral to our center
for CRS/HIPEC.

PSM was associated with the clinical indications for
laparoscopy in this study. Patients with PC undergo lapa-
roscopic procedures for three main reasons—diagnosis or
staging, curative or palliative surgery, and procedures

unrelated to oncological pathology (incidental findings).”*°

Not surprisingly, we observe a significant difference
among patients undergoing laparoscopic procedures for
oncologic versus non-oncologic indications. Patients who
underwent diagnostic laparoscopy for tumor staging pur-
poses had a higher rate of PSM (42 %) compared with
patients who underwent laparoscopy for non-oncologic
reasons (15 %) (p = 0.046). This finding supports previous
reports of PSM involvement even in the absence of
excessive tumor manipulation, which has been associated
with port-site tumor seeding.'**' PSM is an important risk
to keep in mind while planning on a laparoscopic proce-
dure in a patient with known or suspected PC.

PSM was associated with a worse OS compared with
patients without port-site malignant involvement (23 vs.
82 % at 5 years, respectively; p < 0.001). However, OS in
patients with PC has been related to several other risk
factors, such as PCI, CC score, and LN metastases. 52728
In our series, PSM patients had higher mean PCI scores and
LN metastases, which suggests that PSMs are related to
extensive and more aggressive disease.'*'** The few
available studies neither found association between the
presence of PSM and peritoneal disease progression nor
addressed the potential benefit of routine resection of lap-
aroscopic port sites.'®*! Our data showed that PSM
affected OS on univariate (HR 5477; 95 % CI
2.062—-14.545; p = 0.001) and multivariate (HR 3.462;
95 % CI 1.198-10.006; p = 0.022) analysis even after
adjusting for such a poor prognostic factor as the presence
of LN metastasis.>” Therefore, the resection of PSM is
essential to achieve CC and, consequently, improve long-
term survival of patients undergoing CRS/HIPEC.

The benefit of patient selection to undergo CRS/HIPEC
remains a critical point. Thus, routine diagnostic laparos-
copy has been recommended in an attempt to assess the
extent of tumor dissemination, to predict the CC proba-
bility, and to avoid the chance of an aborted HIPEC
procedure.g’zz"q’z’33 However, the occurrence of PSM is a
finding of real concern, demonstrated in our series. PSM
may reflect the tumor biology or potential iatrogenic con-
sequences of laparoscopy. Since tumor biology is not
subject to change, we suggest the following surgical
strategy. First, midline placement of ports, as suggested by
Pomel et al.*? and Iversen et al.,34 will allow for easier and
more complete excision of PSM, achieving a true CC, at
the time of the CRS/HIPEC. Second, the procedure should
be carried out by the same surgical team that is treating the
peritoneal surface malignancy, when possible; thus, the
extent of tumor involvement and CRS/HIPEC feasibility
could be evaluated. Third, CRS/HIPEC should be per-
formed in a timely manner to avoid the development of
PSM which is associated with poor prognosis. We believe
that appropriate planning of this surgical procedure will
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help to avoid the difficulties of trocar positioning in the
presence of abdominal wall tumor masses or adhesions
from previous surgeries, and the expected fear of neoplastic
contamination of port sites in patients with PC.%**?
Undoubtedly, there are methodological issues that may
not permit generalization of these findings. Limitations such
as selection bias, due to the heterogeneity of primary tumor
sites and underlying differences in the histopathologic grade
of tumor, must be considered, as well as the variety of
indications for the laparoscopic procedure. These variables,
in addition to the fact that our study was a retrospective
analysis, may make it difficult to extrapolate our results.

CONCLUSIONS

Our study is the first to describe PSM as a common
clinicopathological entity present in patients with PC who
undergo CRS/HIPEC and represent an independent poor
prognostic factor for OS. This finding raises the concern
that this type of recurrence could jeopardize long-term
outcomes of a potentially life-extending surgical treatment
option for the management of peritoneal surface malig-
nancies, especially if PSMs are left behind. Therefore, we
strongly advocate the resection of previous laparoscopy
port sites in all patients with PC in order to ensure a true
CC during CRS/HIPEC.
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