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ABSTRACT

Introduction: A systematic review and meta analysis of the literature was carried out to determine the clinical
and oncological outcome of patients who had enucleation of solitary pancreatic metastases from renal cell
carcinoma.

Methods: Operative mortality, postoperative complications, observed survival and disease free survival were
analyzed. The clinical outcomes of patients who had enucleation were compared to those of 947 patients
collected from the literature who had standard or atypical pancreatic resection for the same disease using
propensity score matching

Results: There was no postoperative mortality in the 56 patients who had enucleation of pancreatic metastases
from renal cell carcinoma . In 51 patients postoperative complications could be analyzed. Ten patients
(10/51=19.6%) had postoperative complications. Three patients (3/51 = 5.9%) had major complications (Clavien-
Dindo lll or more). Five year observed survival rates and disease free survival for patients with enucleation were
92% and 79% respectively. These results compared favourably with those obtained in patients who had standard
resection and other forms of atypical resection (also using propensity score matching). Patients who had partial
pancreatic resection (atypical or not) with pancreatic-jejunal anastomosis had increased rates of postoperative
complications and local recurrences.

Discussion/Conclusions: Enucleation of pancreatic metastases offers a valid solution in selected patients.

KEY WORDS. KIDNEY CANCER, METASTASES, PANCREATIC METASTASES; ENUCLEATION

INTRODUCTION

Renal cell carcinoma is the most common origin for solitary pancreatic metastases [1] Solitary pancreatic
metastases are defined as metastases not correlated to direct invasion by the renal carcinoma without
involvement in other organs . Even if uncommon, its prevalence is incresing: several factors may be involved



including diagnosis of renal carcinoma at early stages and longer life expectancy for the patients after the initial
diagnosis, more intense follow-up using sophisticated diagnostic techniques, awareness that an isolated
pancreatic lesion in a patient who had nephrectomy for cancer might be metastasis from renal carcinoma [2,3].
The continuous improvement and expertise in pancreatic surgery has represented the basis for resection of
pancreatic metastases from renal cell carcinoma: such an attitude has been supported by high survival rates
after resection. Despite the reported low operative mortality, postoperative complication rates remain high, with
prolonged hospital stay, and reduced quality of life, at least in the first years from surgery [4,5]. Controversies
exist about the indication to pancreatic resection in patients with metastases from renal cell carcinoma in the era
of tyrosine kinase inhibitors [6,7].

Less than half of the patients have symptoms related to the pancreatic metastases, including pain, hemorrhage
and jaundice[2,3]. In symptomatic patients, pancreatic resection represents an effective therapeutic approach
with both palliative and oncologic efficacy. The analysis of risks and benefits is more difficult in patients with no
symptoms or with vague, not specific symptoms. In patients in good general conditions, we may expect a relative
long life-expectancy and both standard pancreatic resection or long-term anti-anti-angiogenic therapy may
include significant side-effects with reduced quality of life [8,9]. Enucleation and enucleoresection of pancreatic
metastases from renal cell carcinoma have been underutilized for the conceptual possibility of recurrent
metastases in the remaining pancreatic tissue. Limited pancreatic resection offers the probability of better
postoperative quality of life, with reduced surgical trauma, shorter hospital stay, maintaining the endocrine and
exocrine pancreatic function. New modern pre- and intra-operative diagnostic techniques, offer the possibility for
an accurate definition of the extension and location of pancreatic metastases, preventing the possibility of
residual metastatic disease. Limited resections imply also an increased utilization of laparoscopic-robotic surgery,
with reduced operative trauma [10,11].

The aim of our study was to review the literature, analyzing the short term and long term clinical outcomes of
patients who had enucleation or enucleoresection (wedge resection) of solitary metastases from renal cell
carcinoma. We analyzed the occurrence of synchronous and meta chronous metastases From this review we
excluded patients who had pancreatic resection for metastases from other types of cancer and patients who had
direct invasion of the pancreas by the renal carcinoma.

MATERIAL AND METHODS.

The methods used for the study and inclusion criteria were based on Preferred Reports Items for Systematic
Reviews and Meta analyses (PRISMA) (Supplement 1 shows PRISMA Flow diagram) recommendations. A
literature search was performed in December 2021, by two investigators who conducted a review of papers
reported in PubMed, EMBASE, MEDLINE and Cochrane Database. The strings “pancreatic metastases”,
“metastases from renal cell carcinoma” “resection of pancreatic metastases “” were used in combination with the
Boolean operators “and” “or”. Editorials, letters to the Editor, Chapter in Books, Abstracts in Symposia, were not
included in the search. There was no language or time restriction. The registration number at International
prospective register of systematic review (PROSPERO) was CRD 42020166225. The study protocol was reviewed
by by the Ethical Board of the University which determined that Ethical approval and consent were not required
as this study was based on publicly available data.

Inclusion and Exclusion Criteria: We included in the study papers which described patients with RCC pancreatic
metastasis who had enucleation or enucleoresection of solitary metastases, describing the clinical outcome with
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a minimum follow-up of three months. The literature search included papers published from 1978 to December
2021. We excluded patients in which partial pancreatectomy was performed because of direct invasion of the
pancreas by the renal carcinoma. From the same center or the same Authors only the most recent paper with the
highest number of patients was chosen to avoid duplicate cases. Article related to medical therapy or diagnostic
imaging were not considered.

Data Extraction: Data extraction was performed by two reviewers independently; a third reviewer was involved to
solve any question in interpreting data. There was no discordance between the two reviewers, so the third review
was never involved. The primary outcome was to determine the clinical results of patients who had enucleation
or enucleoresection of solitary metastases form renal cell carcinoma ( mortality and complications related to
surgery, median observed survival and expected observed survival). Secondary outcomes included the prevalence
of recurrent pancreatic and extra-pancreatic metastatic disease . Analyzed pre-operative clinical characteristics of
the patients were age, gender, symptoms if present, general clinical conditions, co-morbidities, previous
metastasectomy, presence of metastases from RCC in other organs.

We tried to define the MSKCC (Memorial Sloan Kettering Cancer Center) score if the MSKCC classification was not
defined in the report [8]. A “probable” MSKCC grade (favorable, medium, unfavorable) was assigned on the basis
of the information provided. Patients were defined also for the characteristics of the pancreatic metastases
(synchronous or metachronous, disease-free interval from the time of nephrectomy, number of lesions and
average size, location within the pancreas). Patients were defined for the postoperative clinical outcome
(postoperative morbidity and mortality rates, subsequent follow-up, disease-free survival ,, overall survival , and
status at the end of each study). The postoperative morbidity was recorded as a total percentage and based on
the presence of significant complications according to the Clavien- Dindo Classification [12]. If the Clavien-Dindo
Classification was not mentioned in the reports, grades were assigned based on the information provided.
Similarly a pancreatic fistula was defined as Biochemical Leak, Pancreatic fistula B and C according to the
International Study Group of Pancreatic Fistula (ISGPF) [13]. Quality Assessment. Two independent reviewers
determined the quality and risks of bias of analyzed studies by using the Newcastle-Ottawa scale, and the ROBINS
1 assessment [14]. The Newcastle-Ottawa scale defines the quality of a paper with a score ranging from 0 to 9.
Papers with a score greater than 6 were considered of good quality.

Statistical Analysis.. Student’s t test and X square test were used where appropriate. Kaplan-Meier curves were
used to determine 3 and 5-year observed survival rates and observed recurrence rates. Median survivals were
also determined. Comparisons between Kaplan-Meier curves were analyzed by Log-Rank test.

Propensity Score Match Analysis: Patients who had enucleation and enucleoresection were compared to 4
matched groups of patients. The 4 groups consisted each of 30 patients ( 30 patients who had total
pancreatectomy with splenectomy, 30 patients who had distal pancreatectomy with splenectomy, 30 patients
who had duodenopancreatectomy, 30 patients who had atypical resection with jejunal anastomosis including
middle pancreatectomy and head resection). These 120 patients were randomly selected from 947 patients who
had pancreatic resection for metastases from RCC, collected from the literature (378 patients had distal
pancreatectomy; 204 total pancreatectomy, 315 duodeno-pancreatectomy and 50 patients atypical resection ).
We considered several covariates into our model. including: age, sex, general conditions, preoperative symptoms,
number of pancreatic metastases, site and size of metastases, interval between nephrectomy and diagnosis of
pancreatic metastases, previous metastasectomy in other organs, histology and stage of the previously resected
renal carcinoma and tested our model for adequate overlap and covariate balance. For covariate balance, we
used the standardized differences after weighting. These were all <0.1, indicating adequate balancing by the
propensity score model. We used weighted Cox regression to compare overall survival and overall disease-free
survival. Our specific objective was to determine if enucleation and enucleoresection, without splenectomy,
lymphadenectomy and without potential risks associated to typical pancreatic resections (diabetes, inflammation
related to B-C pancreatic fistula) were correlated with a decreased rate of pancreatic and extrapancreatic
recurrences. The hypothesis at the basis of these comparisons was that enucleation and enucleoresection might
imply a reduced systemic and local trauma to the immune system and consequent reduced rates of extra
pancreatic metastases. To better compare the groups of patients, we selected patients with similar post-
operative mortality and complications.

RESULTS.



Literature Search : Six hundred papers published from June 1993 to December 2021, were identified. Two
hundred sixty five papers were fully evaluated, but only 33 papers clearly reported patients who underwent
enucleation or enucleoresection of pancreatic metastases from renal cell carcinoma (references in Table 1,2,3,4):
there were eleven single case reports and 22 papers which described an overall series. Overall 56 patients who
had enucleation or enucleoresection were collected , with two patients who had two enucleations in different
times. (Table 1, 2, 3, 4).The quality of the papers was good (average 7,5) with a detailed description of the
clinical characteristics of the patients in all but 5 patients (Table 4). Follow up after surgery ranged from 4 to 116
months (mean 31.7 months).

Clinical Characteristics of the Patients: Age ranged from 51 to 75 years (mean 65) Out of 51 patients in whom
preoperative conditions were clearly described, 44 were asymptomatic, 5 had mild, vague abdominal pain, and
only two patients had symptoms related to the pancreatic metastasis (1 jaundice; 1 early satiety and weight loss
resolved after surgery). All patients but one were described in general good conditions (“probable” MSKCC grade
favorable). In 12 patients the MSKCC score was clearly reported (favorable in all). In all but 6 patients the
pancreatic metastases was not associated with synchronous or previous metastases in other organs. Out of the 6
patients with metastases in other organs, one patient had resection of a previous metastasis in the contra-lateral
kidney, and five patients had synchronous metastases at the time of pancreatic metastasis diagnosis (2 skin, 2
liver,1 lung), which were all resected. These eight patients were included into the general analysis and their
clinical outcome was defined in detail and separately. All but 2 patients have had resection of the primary renal
cancer from 1 to 17 years from pancreatic metastasis diagnosis (mean 8.8 years). In two patients the enucleation
was synchronous to the nephrectomy.

Characterisitcs of Resected Metastases. The number of the metastases was clearly reported in 49 cases. The
mean diameter of the metastases ranged from 0.6 to 5 cm (mean 1.9 cm). In 38 cases the metastasis was single,
in 8 double, in 2 patients there were 3 metastases and 1 patient had 4 metastases. The location of the metastases
was clearly reported for 27 patients with single metastases ( head in 9 patients, body in 10 patients, tail in 4
patients and involving the head and body in 4 patients) and in 7 patients with two or more metastases ( 7 head; 4
body; 4 tail)

Type of Surgery.

There were 40 patients who had enucleation or enucleoresection of a single metastasis. Seven of these patients
had resection of a recurrent pancreatic metastasis. In all seven patients the recurrent metastasis was located
distant from the resection site.

One patient had enucleation of two metastases.

Ten additional patients had multiple pancreatic metastases which implied enucleation and atypical pancreatic
resection: 7 patients had two metastases; two patients three metastases and one patient four metastases. Eight
of these 10 patients underwent enucleation of a metastasis associated with distal pancreatectmy and two
patients underwent enucleation associated with middle pancreatectomy.

In five patients details of the operation were not reported.

Open surgery was performed in all but 5 patients who had laparoscopic resection.

In all patients a final RO result was achieved. Intra-operative ultrasound examination was performed in more than
half of the patients (30/56).

Operative Mortality and Complications: There was no postoperative mortality (0/56). In 51 patients
postoperative complications could be analyzed. Ten patients (10/51=19.6%) had postoperative complications.
Three patients had major complications (Clavien-Dindo Ill or more), but only in one patient, who suffered from
pancreatitis, the complication was related with the enucleation itself . The second patient suffered from
duodenal fistula (the patient had simultaneous duodenal resection) which healed with conservative treatment.
The third patient underwent enucleation of a metastasis located in the head and distal pancreatectomy with
laceration of the spleen which required splenectomy.

Seven patients suffered from complications, which may be defined minor (Clavien-Dindo I-l), which resolved
with conservative treatment : one patient suffered from delayed gastric empting, and 6 patients (6/51=11.8%)
had diagnosis of “small” pancreatic fistula (probably a biochemical leakage in at least 5 of the 6 patients). One of
these six patients had wound infection.

Observed Survival . Median survival was not reached (Mean follow-up was 48 months). Four patients died during
the follow up with diffuse recurrences respectively at 17, 24, 86 and 116 months. One of these four patients had
,simultaneously to pancreatic enucleation, wedge resection of a liver metastasis; another patient was one of the




only two symptomatic patients (jaundice). Two patients are alive with recurrences respectively at 20 and 96
months. Observed survival was 91.8 (+-5)% at 3 and 5 years. After 5 years observed survival was not examined
for the small number of patients at risk (8 patients).

Disease-Free Survival The seven patients who had enucleation for recurrent pancreatic metastases were at high
risk for a new local recurrence. (4/7=57%). Not considering into the analysis the latter high risk 7 patients, 3-and
5-year observed disease-free survival for the remaining 44 patients with complete information was 78.6 +-7%
and 64.1+-8% respectively. After 5 years observed disease-free survival was not examined for the small number of
patients (4 patients) . Nine of the 44 patients suffered from recurrences form 12 to 116 months (mean 33.6
months) from the enucleation or enucleoresection (9/44 =20%) Three patients suffered from pancreatic
recurrences: in all patients the recurrence was distant from the previous enucleation, the initial enucleation was
RO and intraoperative ultrasound examination was not performed. The remaining six patients had distant
recurrences without pancreatic involvement (Table 1,2,3,4,5).

Propensity Score Matching: Excluding the 7 patients who had enucleation of recurrent pancreatic metastasis, 44
patients with enucleation were compared to 120 matched patients who had standard pancreatic resection for
RCC metastases. The match included also similar postoperative mortality and complications rates. Patients who
had resection which included a wirsung-jejunostomy had higher distant recurrence rates (21/60= 35% versus
6/44= 14% p=0.04).Distant metastases were diagnosed at an earlier time period after standard or atypical
resection which included a Wirsung-jejuno anastomosis (mean 20.2 months versus 33.6 months) (p=0.05). Local
recurrence rates were similar in patients with enucleation or with partial typical or atypical pancreatic resections.

DISCUSSION.

Twenty per cent of the RCC patients nephrectomized with intent to cure develop metastases. In a subgroup of
patients it takes a long period before metastases are diagnosed [8,9]. Isolated metastases to the pancreas from
RCC are rare [49].

The distribution of isolated pancreatic metastases within the pancreas indicates a probable systemic
hematogenous spread [1,49]. This is indirectly confirmed by the observation that in 30-40% of the patients
metastases in other organs occur within 3 years from resection of isolated pancreatic metastases [8,9,49]. The
reasons for the long interval between the diagnosis of solitary pancreatic metastases and the previous
nephrectomy are not known. There is the possibility of a slow growing tumor which finds in the pancreas a
favorable micro-environment [1]. A comparison between surgical and medical therapy is not possible for several
reasons, including the inevitable biases in selection, with patients in better conditions considered candidates for
surgery [50]. Reported observed five year survivals for patients who had pancreatic resection for metastases from
renal cell carcinoma are around 60% (1,2,3), which are similar with the recently reported results with targeted
therapy [51,52,53].

In patients with major symptoms related to the pancreatic involvement (jaundice, bleeding, severe pain) surgery
offers palliative and oncologic result.

It is more difficult to define the role of surgery in asymptomatic patients. There is likely to be an important
psychological benefit for asymptomatic patients who may not cope with the prospect of no- removal for their
metastatic disease.

Sporadic reports testify to an accelerated evidence of metastases in other organs after standard pancreatic
resections with splenectomy and removal of not-involved peri-pancreatic lymph nodes [54,55]. In this clinical
setting, the possibility of pancreatic fistula (grade B and C) after pancreatco-jejunal anastomosis is high because
the pancreas is soft. The consequences of the fistula-related inflammation as well as the possibility of post-
resection endocrine and exocrine insufficiency, may lead to reduced immunological response by the patient.

New chemotherapeutic agents are able to reduce the growth of metastases from renal cell carcinoma. Clear cell
carcinoma is often associated with mutation of the VHL (Von Hippel-Lindau) tumour suppressor gene, which
neutralizes the action of hypoxia-inducible factors, involved in the activation of Vascular Endothelial Growth
Factor (VEGF) [8,9]. The mutated VHL system is unable to play its normal role, with consequent overproduction of
VEGF which stimulated cell growth, micro vessels formation, and tumour aggressiveness [56,57,58]. Basic studies
have brought to the development of new antiangiogenic drugs that blocks the action of VEGF and its receptors or
mTOR. These drugs have been used successfully in clinical practice.However, these drugs block receptors which
are common to other growth factors, with toxic-effects like fatigue, loss of hair, arterial hypertension, liver
damage. A decreased immunological response is possible for inactivation also of growth factors involved in



innate (macrophages) and acquired (T cells and other lynphocytes) immunity. Patients may develop resistance to
the antiangiogenic drugs [8,9]. Thus, patients should be followed very carefully, and often anti-angiogenic
therapy should modulated according to the response of each single patient, which is variable and unpredictable .
In patients with relative long life-expectancy this exhaustive follow-up may not be well accepted by the patients
and his/her family.

Limited atypical resection of pancreatic metastases from RCC offers many conceptual advantages: reduced
surgical trauma, maintained post-surgical endocrine and exocrine function. The possibility to perform the
enucleation laparoscopically reduces further the already low surgical trauma and its consequences.
Underutilization of enucleation has been based on the assumption of high local recurrence rates and on the
possibility that pancreatic metastases from RCC are often multiple, even if misdiagnosed [19].

In our review, enucleation was performed in about 5% of the patients. These patients represent a selected group,
in good general conditions, often asymptomatic, with limited pancreatic involvement.

The operation compares favourably with standard pancreatic resections, with no mortality and very low
complication rates. The possibility of leakage after enucleation of primary pancreatic tumours has been
reported to be high, from 30% to 50% of the patients [59,60]. The nature and the growth rate of the primary
pancreatic tumour seems to be a major risk factor for pancreatic fistula after enucleation: in cystic tumours
pancreatic fistula occurs in more than 50% of the cases, whereas its prevalence is much lower after enucleation of
solid tumours (13%)(60). Slow growing pancreatic tumours, like pancreatic metastases from RCC, allow the
formation of a compact, multilayered pseudo capsule, which outdistance the tumour from the main pancreatic
duct and its major branches. In all studies in which detailed histology was described, the metastasis appeared to
be surrounded by a pseudocapsule of fibrous tissue between the tumor and the pancreatic parenchyma. The
formation of a pseudocapsule may play a protective role also to contrast the invasion of the metastatic tissue.
This aspect is indirectly supported by the fact that all enucleations in the capsular or peri-capsular plane resulted
RO.

Thus enucleation can be safely performed remaining in the capsular or in the peri-capsular plane, avoiding injuries
to the major pancreatic duct and its major branches and to the parenchimal vessels, still maintaining an
oncological efficacy.

In the seven patients who had enucleation or enucleoresection for recurrent pancreatic metastases, local
recurrence occurred often (4/7 =57%) and after a short interval (mean

17.5 months- range 12-24). In this clinical setting, enucleation may be rarely indicated.

In our review we found three patients who had local pancreatic recurrence after primary enucleation (3/44
=6.8%) In all patients the recurrence was distant from the previous enucleation, the initial enucleation was RO
and intraoperative ultrasound examination was not performed. From this finding we may hypothesize that the
recurrence might have been undetected residual disease, and that intraoperative ultrasound might have helped
to prevent the complication.

A major criticism to enucleation is the impossibility to perform a lymph adenectomy more or less extended. The
involvement in patients with pancreatic metastases from RCC of the lymphatic system has been reported to be
from 0 to 25% [2,3]. Lymph node involvement is more common in patients with symptoms and diffuse pancreatic
metastases. In asymptomatic patients with localized metastases lymph node involvement is rare
[2,3,17,21,23,34,35,36].

In our propensity score matching comparison we found a higher prevalence of distant recurrences in patients
who had standard resections (total pancreatectomy, distal pancreatectomy, duodenopancreatectomy) lymph
adenectomy and splenectomy, even if the difference did not reach statistical significance, after a shorter interval
from surgery.

However, the hypothesis that a major trauma related to standard pancreatic resections, including splenectomy,
removal of uninvolved peripancreatic lymphatics, reduced endocrine and exocrine function may determine a
derangement of the immunological response in a clinical scenario of a delicate balance between the host
reaction and a slow growing tumour is possible [61,62,63]. At the same time it is conceivable that if the above
hypothesis is correct, then there are no viable tumor cell nests outside the pancreas and the additional resection
of surrounding structures in standard resections will not lead to better results than enucleations, provided RO
resection is achieved.

CONCLUSIONS. Despite the limitations of our study, we may conclude that enucleation of pancreatic metastases
from RCC offers a valid therapeutic solution in selected patients. Laparoscopic-robotic enucleation presents many
advantages, and might be an effective solution in asymptomatic patients with localized disease.



LIMITATIONS OF THE STUDY.

The study presents several limitations worth to be mentioned. The review includes a long time period during
which diagnostic tests have significantly improved. It is possible that in the past only metastases with a significant
size were diagnosed, so that distant or local recurrences were already present and not diagnosed at the time of
the pancreatic resection.

There is also a significant bias related with the possibility that patients with isolated pancreatic metastases from
RCC candidates to enucleation had less extensive disease which can explain better results and lower prevalence of
distant recurrences .

Most studies were retrospective and inevitably data were not complete and not homogenous in the description
from centre to centre. The small number of patients operated in different centres relegates any conclusion or
assumption to the area of mere hypotheses. Despite these evident limitations our analysis underlines the
importance of utilization of less invasive surgery in this clinical setting, considering that improvement in
diagnostic techniques will make the prevalence of the disease more common, namely in asymptomatic patients.
Less invasive surgery may be an important option in patients who desire to have the metastases removed and not
to have the problems related with an exhaustive long term anti-angiogenic therapy.

STATEMENT OF ETHICS

Study approval statement : This study protocol was reviewed and approved by the Council of the Department of
Surgery-University of Rome Sapienza.. An ethics statement is not applicable because this study is based
exclusively on published literature.

The research complies with the guidelines for human studies and it was conducted ethically in accordance with
the World Medical Association Declaration of Helsinki

CONFLICTS OF INTEREST

The Authors have no conflicts of interest to declare

FUNDS

No funds were received for this research

AUTHORS CONTRIBUTIONS

Antonio Sterpetti conceived the idea and wrote the manuscript

Antonio Sterpetti, Stefania Brozzetti, MariaVittoria Carati collected and analyzed data

Antonio Sterpetti, Stefania Brozzetti, MariaVittoria Carati revised the manuscript and approved final version of
the paper.

DATA STATEMENT All data generated or analysed during this study are included in this article. Further enquiries
can be directed to the corresponding author.



REFERENCES

1- Sellner F. Isolated pancreatic metastases from renal cell carcinoma: an outcome of a special metastatic
pathway or of specific tumor cell selection? Clin Exp Metastasis. 2018 ;35: 91-102

2-Jaen-Torrejimeno |, Rojas-Holguin A, Ldpez-Guerra D, Ramia JM, Blanco-Fernandez G. Pancreatic resection for
metastatic renal cell carcinoma. A systematic review. HPB (Oxford). 2019 Oct 28. doi: 10.1016/j.hpb.2019.10.017
3- Anderson B, Williams GA, Sanford DE, Liu J, Dageforde LA, Hammill CW, et al A 22-year experience

with pancreatic resection for metastatic renal cell carcinoma. HPB (Oxford). 2019 Jul 23 . doi:
10.1016/j.hpb.2019.05.019.

4-Patard JJ, Pignot G, Escudier B, Eisen T, Bex A, Sternberg C et al “ICUD-EAU International Consultation on
kidney cancer 2010: Treatment of metastatic disease” Eur Urology 2011; 60: 684-690

5- Brozzetti S, Sterpetti AV: Unexpected prolonged survival after estended and emergent resection of pancreatic
metastases from renal cell carcinoma.

J Gastrointest Cancer. 2019; 50: 1055-1058. doi: 10.1007/s12029-019-00209-w

6-Stukalin I, Alimohamed N, Heng DYC : “Contemporary treatment of metastatic renal cell carcinoma “ Oncology
Reviews 2016; 10:295

7-Santoni M, Conti A, Partelli S, Porta C, Sternberg CN, Procopio G et al “Surgical resection does not improve
survival in patients with renal metastases to the pancreas in the era of tyrosine kinase inhibitors” Ann Surg Oncol
2015; 22:2094-2100

8-Motzer RJ, Escudier B, Choueiri TK: “Treatment of advanced renal cell carcinoma “ N Engl ) Med 2016; 374-889-
890

9-Choueiri TK, Motzer RJ “Systemic therapy for metastastic renal cell carcinoma” N Engl J Med 2017; 376: 354-366
10- Asbun HJ, Moekotte A L., Vissers FL, Kunzler F, Cipriani F, Alseidi A et al The Miami International evidence-
based guidelines on minimally invasive pancreas resection. Ann Surgery.2020; 271:1-14

11- Girgis, MD, Zenati, M S, King JC, Hamad A, Zureikat AH, Zeh HJ, et al Oncologic outcomes after robotic
pancreatic resections are not inferior to open surgery. Ann Surg 2021; e262-e268

doi 10.1097/SLA.0000000000003615

12- Dindo D, Demartines M, Clavien PA: “Classification of surgical complications” Ann Surg 2004; 240: 205-213
13- Bassi C, Marchegiani G, Dervenis C, Sarr M, Abu Hilal M, Adham M et al International Study Group

on Pancreatic Surgery (ISGPS). The 2016 update of the International Study Group (ISGPS) definition and grading of
postoperative pancreatic fistula: 11 Years Aft

Surgery. 2017 ;161:584-591. doi: 10.1016/j.surg.2016.11.014.

14- Sterpetti AV, Costi U, D'Ermo G. National statistics about resection of the primary tumor in asymptomatic
patients with Stage IV colorectal cancer and unresectable metastases. Need for improvement in data collection. A
systematic review with meta-analysis. Surg Oncol. 2019 ;33:11-18. doi: 10.1016/j.suronc.2019.12.004.
15-Sauvanet A, Barthes T, Levy P, Flejou JF, Delcenserie R, Bernades P et al Late pancreatic metastasis from renal
cell carcinoma. Pancreas. 1993 ;8: 742-4.

16-Hashimoto M, Watanabe G, Matsuda M, Dohi T, Tsurumaru M Management of pancreatic metastases from
renal cell carcinoma: report of four resected cases. Hepatogastroenterology 1998:

45:1150-1154

17- Kassabian A, , Stein J, Jabbour N, Parsa K, Skinner D, Parekh D et al Renal cell carcinoma metastatic to the
pancreas. A single-institution series and review of the literature UROLOGY 2000; 56: 211-215

18-Uemura T, Kurita A, Nishimura R, Ishizaki M Solitary pancreatic metastasis from renal cell

carcinoma concomitant with early gastric cancer 17 years after nephrectomy: report of a case. Surg

Today. 2003;33: 395-398.

19-Bassi C, Butturini G, Falconi M, Sargenti M, Mantovani W, Pederzoli et al High recurrence rate after atypical
resection for pancreatic metastases from renal cell carcinoma. Br J Surg. 2003 ;90(5):555-559

20-Nakagohri T1, Konishi M, Inoue K Partial pancreatic head resection for pancreatic metastasis from renal cell
carcinoma. Hepatogastroenterology. 2003; 50:2236-2238

21- Kohler K, Haroske G, Ludwig K Management of pancreatic metastases Zentralbl Chir. 2006 ;131:425-428

22- Zerbi A, Ortolano E, Balzano G, Borri A, Beneduce AA, Di Carlo V et al Pancreatic metastasis from renal cell
carcinoma: which patients benefit from surgical resection? Ann Surg Oncol. 2008; 15 :1161-1168. doi:
10.1245/s10434-007-9782-0

23-Volk A, Kersting S, Konopke R, Dobrowolski F, Franzen S, Ockert D et al



https://www.ncbi.nlm.nih.gov/pubmed/29948649
https://www.ncbi.nlm.nih.gov/pubmed/29948649
https://www.ncbi.nlm.nih.gov/pubmed/31672281
https://www.ncbi.nlm.nih.gov/pubmed/31672281
https://www.ncbi.nlm.nih.gov/pubmed/31345661
https://www.ncbi.nlm.nih.gov/pubmed/31345661
https://www.ncbi.nlm.nih.gov/pubmed/31885359
https://www.ncbi.nlm.nih.gov/pubmed/31885359
https://www.ncbi.nlm.nih.gov/pubmed/31885359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sauvanet%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8255891
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barthes%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8255891
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levy%20P%5BAuthor%5D&cauthor=true&cauthor_uid=8255891
https://www.ncbi.nlm.nih.gov/pubmed/?term=delcenserie+r+pancreas+1993++8++742
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uemura%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12734740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurita%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12734740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nishimura%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12734740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ishizaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12734740
https://www.ncbi.nlm.nih.gov/pubmed/?term=pancreatic+metastases+renal+cell+carcinoma+uemura
https://www.ncbi.nlm.nih.gov/pubmed/?term=pancreatic+metastases+renal+cell+carcinoma+uemura
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakagohri%20T%5BAuthor%5D&cauthor=true&cauthor_uid=14696506
https://www.ncbi.nlm.nih.gov/pubmed/?term=Konishi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14696506
https://www.ncbi.nlm.nih.gov/pubmed/?term=Inoue%20K%5BAuthor%5D&cauthor=true&cauthor_uid=14696506
https://www.ncbi.nlm.nih.gov/pubmed/14696506
https://www.ncbi.nlm.nih.gov/pubmed/18196343
https://www.ncbi.nlm.nih.gov/pubmed/18196343

Surgical therapy of intrapancreatic metastasis from renal cell carcinoma.

Pancreatology. 2009;9: 392-397. doi: 10.1159/000181174.

24- Akashi Y, Saiura A, Kishi Y, Koga R, Morimura R, Yoshioka R et al Qutcome after surgical resection of
isolated metastases to the pancreas. Hepatogastroenterology. 2010;57: 1549-1552.

25- Gardini A, Morgagni P, Milandri C, Riccobon A, Ridolfi R, La Barba G et al Pancreatic resection

for metastases from renal cancer: long term outcome after surgery and immunotherapy approach - single center
experience. Hepatogastroenterology. 2012;59: 687-690. doi: 10.5754/hge12185

26- Konstantinidis IT, Dursun A, Zheng H, Wargo JA, Thayer SP, Fernandez-del Castillo C et al Metastatic tumors
in the pancreas in the modern era. J Am Coll Surg. 2010 ;211:749-53. doi: 10.1016/j.jamcollsurg.2010.08.017.
27-Chirletti P, Peparini N, Caronna R Wedge Resection of the Pancreatic Head

for Metastatic Renal Cell Carcinoma: Midway between Enucleation and Inferior

Head Resection. Am Surgeon 2011; 77: E 30-E32

28-You DD, Choi DW, Choi SH, Heo JS, Kim WS, Ho CY et al Surgical resection of metastasis to the pancreas. J
Korean Surg Soc. 2011;80: 278-282. doi: 10.4174/jkss.2011.80.4.278.

29- Yazbek T, Gayet B. The place of enucleation and enucleo-resection in the treatment of pancreatic metastasis
of renal cell carcinoma. JOP. 2012 ;13: 433-438.

30-Yuasa T, Inoshita N, Saiura A, Yamamoto S, Urakami S, Masuda H et al Clinical outcome of patients

with pancreatic metastases from renal cell cancer. BMC Cancer. 2015 ;15:46. doi: 10.1186/s12885-015-1050-2.
31- Kusnierz K, Mrowiec S, Lampe P. Results of surgical management of renal cell carcinoma metastatic to

the pancreas. Contemp Oncol (Pozn). 2015;19: 54-59. doi: 10.5114/w0.2014.45306

32-Wu C, Zhou Z, Ye X Synchronous renal cell carcinoma metastasis to the contralateral adrenal gland

and pancreas: A case report with 7-year follow-up subsequent to surgical therapy. Oncol Lett. 2016
Jun;11(6):4144-4146.

33-Boni A, Cochetti G, Ascani S Robotic treatment of oligometastatic kidney tumor with

synchronous pancreatic metastasis: case report and review of the literature.

BMC Surg. 2018;18(1):40. doi: 10.1186/s12893-018-0371-x.

34- Schwarz L, Sauvanet A, Regenet N, Mabrut JY, Gigot JF, Housseau E et al Long term survival after pancreatic
resection for renal cell carcinoma metastasis . Ann Surg Oncol 2014; 21:4007-4013

35-Untch BR, Allen BR : “Pancreatic metastasectomy: The Memorial Sloan-Kettering experience and review of the
literature” J Surg Oncol 2014; 109: 28-30

36-Benhaim R, Oussoultzoglou E, Saeedi Y, Mouracade P, Bachellier P, Lang H Pancreatic metastasis from renal
cell carcinoma: Outcome of an aggressive approach” Urology 2015; 85: 135-140

37-Ruckert F, Distler M, Ollmann D, Lietzmann A, Birgin E, Teoule P et al Retrospective analysis of survival after
resection of pancreatic renal cell carcinoma metastases. Int J Surg. 2016 Feb;26:64-8. doi:
10.1016/j.ijsu.2015.12.003.

38-Motoyama S, Terashima H, Matsuoka T A case of renal cell carcinoma metastasizing to pancreas aqnd skin 19
years after nephrectomy. Jpn J Gastroenterol Surg 1993; 26: 2859-2863

39-Ishikawa T, Horimi T, Majima K: A resescted case of pancreatic tumor metastasized from renal cell carcinoma.
A review of 11 cases in the Japanese and 13 cases of the foreign literature. J Jpn Soc Clin Surg 1993; 54: 1642-
1647

40- Sperti C, Pasquali C, Liessi G, Pinciroli L, Decet G, Pedrazzoli S.

Pancreatic resection for metastatic tumors to the pancreas.

J Surg Oncol. 2003 Jul;83(3):161-6; discussion 166. Review.

41-Deguchi Y, Shimada K, Nara S Pancreaticojejunostomy with invagination of the punched pancreatic remnant
after medial pancreatectomy and enucleation for multiple metastases of renal cell carcinoma: report of a case.
Surg Today. 2009;39(12):1086-90. doi: 10.1007/s00595-008-3998-x.

42- Strobel O, Hackert T, Hartwig W, Bergmann F, Hinz U, Wente MN et al Survival data justifies resection

for pancreatic metastases. Ann Surg Oncol. 2009 Dec;16(12):3340-9. doi: 10.1245/s10434-009-0682-3.

43- Kitasato A, Tajima Y, Kuroki T, Tsutsumi R, Tsuneoka N, Adachi T et al Limited pancreatectomy for
metastatic pancreatic tumors from renal cell carcinoma.

Hepatogastroenterology. 2010 Mar-Apr;57(98):354-7.

44- Wiltberger G, Bucher JN, Krenzien F, Benzing C, Atanasov G, Schmelzle M et al Extended resection

in pancreatic metastases: feasibility, frequency, and long-term outcome: a retrospective analysis. BMC Surg. 2015
Dec 11;15:126. doi: 10.1186/s12893-015-0114-1.



https://www.ncbi.nlm.nih.gov/pubmed/19468247
https://www.ncbi.nlm.nih.gov/pubmed/21443119
https://www.ncbi.nlm.nih.gov/pubmed/21443119
https://www.ncbi.nlm.nih.gov/pubmed/22469709
https://www.ncbi.nlm.nih.gov/pubmed/22469709
https://www.ncbi.nlm.nih.gov/pubmed/22469709
https://www.ncbi.nlm.nih.gov/pubmed/22066048
https://www.ncbi.nlm.nih.gov/pubmed/22797401
https://www.ncbi.nlm.nih.gov/pubmed/22797401
https://www.ncbi.nlm.nih.gov/pubmed/25872621
https://www.ncbi.nlm.nih.gov/pubmed/25872621
https://www.ncbi.nlm.nih.gov/pubmed/26199572
https://www.ncbi.nlm.nih.gov/pubmed/26199572
https://www.ncbi.nlm.nih.gov/pubmed/27313756
https://www.ncbi.nlm.nih.gov/pubmed/27313756
https://www.ncbi.nlm.nih.gov/pubmed/29895293
https://www.ncbi.nlm.nih.gov/pubmed/29895293
https://www.ncbi.nlm.nih.gov/pubmed/26739596
https://www.ncbi.nlm.nih.gov/pubmed/26739596
https://www.ncbi.nlm.nih.gov/pubmed/12827684
https://www.ncbi.nlm.nih.gov/pubmed/12827684
https://www.ncbi.nlm.nih.gov/pubmed/19997808
https://www.ncbi.nlm.nih.gov/pubmed/19997808
https://www.ncbi.nlm.nih.gov/pubmed/19777190
https://www.ncbi.nlm.nih.gov/pubmed/19777190
https://www.ncbi.nlm.nih.gov/pubmed/20583442
https://www.ncbi.nlm.nih.gov/pubmed/20583442
https://www.ncbi.nlm.nih.gov/pubmed/26772176
https://www.ncbi.nlm.nih.gov/pubmed/26772176

45- Assouad J, Banu E, Brian E, Pham DN, Dujon A, Foucault C et al Strategies and outcomes in pulmonary and
extrapulmonary metastases from renal cell cancer.

Eur J Cardiothorac Surg. 2008 May;33(5):794-8. doi: 10.1016/].ejcts.2008.01.045.

46-.Yoshikawa Y1, Murakami M, Shimizu J A case of partial pancreatectomy for recurrent metastatic renal cell
carcinoma in the remnant pancreas after subtotal stomach-preserving pancreaticoduodenectomy. Gan To
Kagaku Ryoho. 2013 Nov;40(12):1900-2.

47- Macri A, Fleres F, Putorti A, Lentini M, Ascenti G, Mastrojeni C. Relapsed

metachronous pancreatic metastasis from renal cell carcinoma (RCC): report of a case and review of literature.
Ann Ital Chir. 2014;85(ePub). pii: $2239253X1402

48-Ishikawa H, Sakata J, Soma D. Repeated Pancreatic Resections with Parenchymal Preservation for

Pancreatic Metastases of Renal Cell Carcinoma--Report of a Case]. Gan To Kagaku Ryoho. 2015 Nov;42(12):2254-
5.

49-Surveillance, Epidemiology and End Results Program: SEER fast stats: compare statistics by cancer site. Kidney
and renal pelvis: 1975-2013. Bethesda-MD: National Cancer Institute 2016;

50-Tosoian JJ, Cameron JL, Allaf ME, Hruban RH, Nahime CB, Pawlik TM et al: “Resection of isolated renal cell
carcinoma metastases to the pancreas. Outcomes from the John Hopkins Hospital” J Gastrointest Surg 2014; 18:
542-548

51- Heng DYC, Xie W, Regan MM, Warren MA, Golshayan AR, Sahi C et al “Prognostic factors for overall survival
in patients with metastatic renal cell carcinoma treated with vascular endothelial growth factor-targeted agents:
Results from a large, multicenter study” J Clin Oncol 2009; 34: 5794-5799

52-Hanna N, Sun M, Meyer CP, Nguyen PL, Pal SK, Chang SL et al “Survival analyses of patients with metastatic
renal cell carcinoma treated with targeted therapy with or without cyto reductive nephrectomy: a National cancer
data base study” J Clin Oncol 2016; 34: 3267-3275

53-Gravis G, Chanez B, Derosa L, Beuselinck B, Barthelemy P, Laguerre B, et al “Effect of glandular metastases on
overall survival in patients with metastatic clear cell renal cell carcinoma in the antiangiogenic therapy era “. Urol
Oncol 2016; 34; 167: e17-23

54-Karimi K, McFadden DW: Pancreatic resection for metastastic renal cell carcinoma to the pancreas. Am
Surgeon 2007; 73: 1158-1160

55- Demirjian AN, Vollmer CM, McDermott DF, Mullen JT, Atkins MB, Callery MP Refining indications for
contemporary surgical treatment of renal cell carcinoma metastatic to the pancreas. HPB (Oxford). 2009
Mar;11(2):150-3. doi: 10.1111/j.1477-2574.2009.00027 .x.

56-Rini BI, Atkins MB: “Resistance to targeted therapy in renal cell carcinoma” Lancet Oncol 2009; 10: 992-1000
57-Lee CH, Motzer RJ “Immune checkpoint therapy in renal cell carcinoma” Cancer J 2016; 22;92-95

58-Borrelli V, Sterpetti AV, Coluccia P, Randone B, Cavallaro A, Santoro D'Angelo L et al Bimodal concentration-
dependent effect of thrombin on endothelial cell proliferation and growth factor release in culture.) Surg Res.
2001 Oct;100(2):154-60. doi: 10.1006/jsre.2001.6231.PMID: 11592785

59- Chua TC, Yang TX, Gill AJ, Samra GS Systematic Review and Meta-Analysis of Enucleation Versus Standardized
Resection for Small Pancreatic Lesions. Ann Surg Oncol. 2016 ; 23: 592-599.

60-Strobel O, Cherrez A, Hinz U, Mayer P, Kaiser J, Fritz S, et al Risk of pancreatic fistula

after enucleation of pancreatic tumours. Br J Surg. 2015;102: 1258-1266

61- Sterpetti AV, Sapienza P. Adenocarcinoma in the transposed colon: High grade active inflammation versus
low grade chronic inflammation.

Eur J Surg Oncol. 2019 Sep;45(9):1536-1541. doi: 10.1016/j.ejs0.2019.05.012.

62- Sterpetti AV, Marzo LD, Sapienza P. Risk factors for adenocarcinoma in the surgically transposed colon not
exposed to the fecal stream. Etiological considerations extrapolated to sporadic colon carcinoma in the general
population. Eur J Surg Oncol. 2021 May;47(5):931-934. doi: 10.1016/j.€js0.2020.10.026.

63-- Cucina A, Borrelli V, Di Carlo A, Pagliei S, Corvino V, Santoro-D'Angelo L et al Thrombin induces production of
growth factors from aortic smooth muscle cells. J Surg Res. 1999 Mar;82(1):61-6. doi:
10.1006/jsre.1998.5514.PMID: 10068527



https://www.ncbi.nlm.nih.gov/pubmed/18304831
https://www.ncbi.nlm.nih.gov/pubmed/18304831
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshikawa%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24393959
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murakami%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24393959
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24393959
https://www.ncbi.nlm.nih.gov/pubmed/24393959
https://www.ncbi.nlm.nih.gov/pubmed/24393959
https://www.ncbi.nlm.nih.gov/pubmed/25285511
https://www.ncbi.nlm.nih.gov/pubmed/25285511
https://www.ncbi.nlm.nih.gov/pubmed/26805328
https://www.ncbi.nlm.nih.gov/pubmed/19590640
https://www.ncbi.nlm.nih.gov/pubmed/19590640
https://www.ncbi.nlm.nih.gov/pubmed/26307231
https://www.ncbi.nlm.nih.gov/pubmed/26307231
https://www.ncbi.nlm.nih.gov/pubmed/26109380
https://www.ncbi.nlm.nih.gov/pubmed/26109380
https://pubmed.ncbi.nlm.nih.gov/31118132/
https://pubmed.ncbi.nlm.nih.gov/31118132/
https://pubmed.ncbi.nlm.nih.gov/33139129/
https://pubmed.ncbi.nlm.nih.gov/33139129/
https://pubmed.ncbi.nlm.nih.gov/33139129/
https://pubmed.ncbi.nlm.nih.gov/10068527/
https://pubmed.ncbi.nlm.nih.gov/10068527/




Table 1 PATIENTS WITH SIMPLE ENUCLEATION OF PANCREATIC METASTASES AND COMPLETE INFORMATION (n 30)

Authors Age/sex | Time from | Symptoms Number/location Size (Max | Operative Previous(P)/ | Recurrence | Disease | Survival (month)—
(year) N pats/ | nephrecto pancreatic mets diameter | mortality/ Synchronous | Location Free Status
Total my (years) cm) complications (S) (month
metastases )
Sauvanet 64/M 4 Abdominal 1/Head 3.5 No/No Skin (S) No 18 18 Alive
et al 1/2 pain-Vague Nodisease
[15](1993)
Hashimoto | 62/M 4 No 1/Head 1.5 No/small fistula | No No 13 13Alive
et al 1/4 Nodisease
[16](1998)
Kassabian | 56/M 15 Early Satiety | 1/Head (Wedge) 5 No/No Lung(S) No 7 7Alive
et al 1/5 Weight loss Nodisease
[17](2000)
Uemura 70/M 17 No 1/Body/Partial 1.5 No/No No No 14 14Alive
et al 1/1 gastrectomy for Nodisease
[18](2003) gastric cancer
Bassi et al ? ? No 1/? ? No/No No No 33 33Alive
[19](2003) | 1/17 Nodisease
Nakagohri | 71/M 6 No 1/Head (Wedge 1.5 No/No No No 18 18Alive
et al[20] 1/1 resection) Nodisease
(2003)
Kohler et 65/F 7 No 1/Uncinatus 3.5 No/No No Yes (Liver, 16 24Alive
al [21] 1/5 Process/Sampling thyroid, Nodisease
(2006) enlarged node maxilla)(all
(involved) resected)
Zerbietal | 65(mea 8(mean) No 2/Head and Body Mean 3 No/small fistula | No No Mean 2-5 years
[22](2008) | n age) cm (grade ?) 44 95-88%
1/23
Zerbietal | 65(mea 8(mean) No 1 /Body Mean 3 No/ small fistula | No No Mean 2-5 years
[22](2008) | n age) cm 1/delayed gastr 44 95-88%
4/23 empting 1
Volk et al 66/F 14 No 1/Head ? No/pancreatitis | No No 14 14Alive
[23](2009) | 1/14 Nodisease
Volk 74/M 5 Jaundice 1/Head ? No/small fistula | No No local- 116 116 Death
[23](2009) | 1/14 Diffuse from disease
54/F 3 No 1/Head (Wedge) 1 No/No No Yes local — 24 44 Alive
Akashietal | 1/7 Pancreatec. No disease
[24] (2010)
Gardini et ?/? ? No 1/Body 2 No/No No ? 18 18Alive
al [25] 1/8 Nodisease
(2010)
Konstantini | Mean Mean (8.7) | No 1(?) ? No/No(?) No No 4 4 Alive
dis et al 68 Nodisease
[26](2010) | 1/20
Konstantini | Mean Mean 8.7 No 1(?) ? No/No(?) No No 13 13 Alive
dis et al 68 Nodisease
[26](2010) | 1/20




Konstantini | Mean Mean 8.7 No 1(?) ? No/No(?) No No 47 47 Alive
dis et al 68 Nodisease
[26](2010) | 1/20
Chirlettiet | 70/M 17 Abdominal 1/Head (Wedge 1,8cm No/No No No 7 7Alive
al[27] 1/1 pain/Vague resection) Nodisease
(2011)
You et al 54/M 2,7 No 1/Body 0.9 No/No No No 7 7Alive
[28](2011) | 1/11 Nodisease
You et al 51/M 3.5 No 1/Head-Body 1.3 No/No No No 69 69Alive
[28](2011) | 1/11 Nodisease
Yazbek et 73/M Mean 11.4 | No 1/Head Mean 2.3 | No/No ?/No Yes local 12 96Alive
al 1/11 (distant With disease
[29](2012) previous

resection)+

diffuse.No

resection
Yazbek et 70/M Mean 11.4 | No 1/Head +Duodenal Mean 2.3 | No/Duodenal ?/No No 60 60Alive
a[29] 1/11 resection fistula Nodisease
(2012)
Yazbek et 73/M Mean 11.4 | No 1/Head (Wedge Mean2.3 | No/No ?/No Yes 24 36 Alive
al 1/11 resection) pancreas(di Nodisease
[29](2012) stant

previous

resection)-

New

enucleation

(table 4)
Yuasa et al | Mean Mean 7.8 No 1/? Mean 1.8 | No/No ?/No No 20 20 Alive
[30](2015) | 66.2 No disease

1/13

Yuasa et Mean Mean 7.8 No 1/? Meanl.8 | No/No ?/No No 20 20 Alive
al[30] 66.2 No disease
(2015) 1/13
Kusnierz 65/F 2 No 1/Body/ Wedge 1.5 No/No No/Liver(S) diffuse/No 17 17 months-Death
et al 1/13 resection 1 liver met pancreas From disease
[31](2015)
Wu et al 55/M Synchrono | No 1/Body 1 No/No NO/No Yes 51 86 months -Death
[32] (2016) | 1/1 us 51 months from disease

adrenals

84 months

lungs
Boni et 68/F Synchrono | No 1/tail 2.5 No/No No/No No 9 9 Alive
al[33] 1/1 us Nodisease

(2018)







Table 2 2 PATIENTS WITH SIMPLE ENUCLEATION OF PANCREATIC METASTSES AND INCOMPLETE INFORMATION ( n 10)

Author (year) | Total Patients Other types | Overall Mortality/ Overall Overall Overall Mean Recurrences | New
patients with of EnucleationMortality | Morbidity | Disease Observed | Follow up (%)/Mean Pancreatic
F enucleation | surgery(%) Free Survival Interval/Sites | Resection
Survival

Schwarzetal | 62 4 (6%) TP 14 (23) 4(6.4%)/0% Not 3-Year 54% | 3-year 91 months 37 pts (60%) | 4 pts
(2014)e34 PD 19 (31) Specified | 5-year 35% | 72% 26 months
12 Franco- DP 25 (40) 10-year 27% | 5-year Pancreatic 9
Belgian 63% (Isolated 5-
Centers 10- Associated to

year32% mets in other

organs 4)

Untch and 27 2 (7%)) Not Not specified/0 Not Not 3-year 30 months | Not specified | Not
Allen specified specified | specified 85% specified
(2014)[35] 5-year
Single Center 62%

10-year

30%
Benhaimetal | 20 1 (5%)) TP 3 (15) 1(5%)/0 45% 3-year60% 3-year72% | 69 months 11 pts (55%) | Not
(2015)[36] PD 6 (30) 5-year 60% | 5-year Not specified | specified
Single Center DP 6(30) 10-year 20% | 62% Pancreatic 1

MP 5 (20) 10-year

45%
Ruckert et al 40 3 (7.5%) TP 3 ( 3(7.5%)/0 Not Not 3-year Not Not specified | Not
(2016) [37] 7.5) specified | specified 90% specified specified
2 German PD 15 5-year
Centers (37.5) 75%

DP 12 (30) 10-year

52%




Table 3- PATIENTS WHO HAD ENUCLEATION OF PANCREATIC METASTASES COMBINED TO OTHER FORM OF SEGMENTAL PANCREATIC RESECTION(N 10)

Authors Enucleation | Time from Symptoms | Number/location Size Operative mortality/ | Previous Recurrence | Disease- | Survival
(year) Number nephrectomy pancreatic (Max complications Synchronous | Location Free (months)
(N pts) reported (years) metastases/Associated | diameter mets months | Status
Age/sex Operation if any cm)
Motoyama | 67/F 19 Vague Two/head and body/ 2 No/No Skin (S) No 18 18 Alive
et al[38] 1/1 Pain Enu. head met + DP Nodisease
(1993)
Ishikawa T 69/M 9 Vague Two/head and tail /Enu. | 1,5 No/No No Contr. 18 20 Alive
et al 1/1 Pain head met+DP kidney Nodisease
[39](1993)
Bassi et al 63/M 12 No Two/head and tail/ 0.6 No/Small pancreatic | No No 7 7Alive
[19] 1/17 Enu. head +DP fistula Nodisease
(1998-2003)
Sperti et 53/F 1 No Two/head and body/ ? No/No No No 21 21Alive
al[40](2003) | 1/2 Enu. head+middle Nodisease
pancreatectomy
Zerbi et Mean age 65 | Mean 8 No Two/head and tail/ lcm No/ “Small” No No 44(mean) | 2-5 Year
al[22] 1/23 Years Enu. head +DPS pancreatic 95%-88%
(2008) fistula/Wound
Infection
Deguchi et 54/M 10 No Three/neck, body, tail/ | 3:1;0.7 No/No No No 12 12Alive
al[41](2009) | 1/1 Enu. 2 +middle Nodisease
pancreatetctomy
Strobel et ? ? ? Two/head and tail/ ? No/No ? No 12 12Alive
al[42] 1/31 Enu. head+DPS Nodisease
(2009)
Kitasato et | 65/F 6 No Four/head-body- 2cm No/No Liver (S) No 20 20Alive
al[43] 1/1 tail/Enu. 1+DP withdisease
(2010)
Yazbek et 74/M Mean 11.4 No Two/Head +tail/Enu. 1 Mean No/Spleen ?/No No 108 108Alive
al[29] 1/11 and DP 2.3 laceration / Nodisease
(2012) Splenectomy
Wiltberger | ?/? 10 No Three/Head-body-tail/ ? No/No No/No Thyroid 24 26 Death
et al[44] 1/13 Enu. 1+ DP Lung Tumor
(2015) Resected Related




Table 4 PATIENTS WHO HAD ENUCLEATION FOR RECURRENT PANCREATIC METASTASES (N 7).

Authors Age/sex | Time from Symptoms | Number/location pancreatic Size Operative Previous(P)/ | Recurrence(months) | Disease- | Survival
(year) N Pats/ | nephrectomy metastases/Associated (Max mortality/ Synchronous | Location/Surgery if Free (months) -
(N pts) Total (years) Operation if any/Previous diameter | complications | (S) any (mo.) Status

pancreatic resection cm) metastases
Assouad 60/M 2 No 1/ body/enucleation / 1,0 No/No No Pancreas (12) 12 60 Alive
et al 1/5 Previous DP TotalPancreatectomy No disase
[45](2008) Lung(21)

Inferior Lobectomy

Yazbek et | 75/M 12 Vague 1/ tail /enucleation and 2.3 No/No No No 12 12 Alive
al[29] 1/11 pain transverse colectomy Nodisease
(2012) /Previous enucleation head
Yoshikawa | 74/m 21 No 1/tail /wedge 2 No/No Contralateral | No 12 12Alive
et al 1/1 resection/Previous PD Kidney (P) Nodisease
[46](2013)
Macri et 65/M 5 No 1/body/wedge 2 No/No No No 16 16Alive
al [47] 1/1 resection/Previous DP+S Nodisease
(2014)
Yuasa et ?/? ? No 1/head /wedge resection 2 (mean) | No/No ?/No Pancreas 24 24Alive
al[30] 1/13 /Previous DP Nodisease
(2015)
Yuasa et ?/? ? No 1/head/enucleation/Previous 2 (mean) | No/No ?/No Pancreas 16 24Alive
al(30) 1/13 not specified (body)/New Nodisease
(2015) enucleoresection
Ishikawa 51/M 1.5 No 1 head/wedge resection/ 1.5 No/No No/No Pancreas (body)/ 18 24Alive
Hetal(48) | 1/1 Previous DP New Nodisease
(2015) enucleoresection

DP Distal Pancreatectomy.




SIMPLE ENUCLEATION ENUCLEATION ASSOCIATED | ENUCLEATION
ENUCLEORESECTION | ASSOCIATED WITH | WITH RESECTION OF FOR
PARTIAL SYNCHRONOUS OR RECURRENT
PANCREATECTOMY | METACHRONOUS PANCREATIC
METASTASES METASTASES
27 patients 10 patients 6 patients 7 patients
POSTOPERATIVE | O 0 0 0
MORTALITY
POSTOPERATIVE | 2 1 1 0
MAJOR
COMPLICATIONS
LOCAL 3 0 0 4
PANCREATIC
RECURRENCE
METASTSES IN 3 2 2 0
OTHER ORGANS
DURING
FOLLOW-UP

TABLE 5 CLINICAL OUTCOMES IN PATIENTS WHO HAD ENUCLEORESECTION OF PANCREATIC METASTASES FROM RENAL CELL

CARCINOMA (50 patients with detailed follow-up)
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