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Minimally Invasive Removal of Pancreatic Tumor with
Thrombus in Spleen and Liver Vein
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Pancreatic neuroendocrine tumors (pNETs) are rare pancreatic malignancies known to be
complicated by venous tumor thrombus (VT'T), posing a challenge for surgical resection.
Minimally invasive pancreatic surgery has gained widespread adoption; however, laparoscopic
management of pNETs involving both portal vein tumor thrombectomy (PVTT) and
reconstruction alongside distal pancreatectomy has not been documented in prior literature.

A 74-year-old male with biopsy-proven grade 2 pNET underwent laparoscopic distal
pancreatectomy and splenectomy. Preoperative imaging revealed a tumor thrombus involving the
splenic vein extending to the portal vein and inferior mesenteric vein. During surgery, the portal
vein was opened at the splenic vein confluence, allowing en bloc resection of the tumor thrombus
with the distal pancreas. The portal vein defect was then closed using a 5-0 Prolene running suture.
The patient tolerated the procedure well and achieved an uneventful postoperative course, with
discharge on POD 3 and complete recovery at outpatient follow-up.

Laparoscopic resection for pNETs with venous tumor thrombus holds promise as a minimally
invasive alternative to open surgery. However, further investigation is necessary to definitively assess
the associated complications and oncologic outcomes.
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Case Description

The patient is a 74-year-old man with a past medical histo-
ry of traumatic brain injury with associated mild demen-
tia, diverticulosis, chronic obstructive pulmonary disease
(COPD), dyslipidemia, and hypertension. His surgical
history includes a transurethral resection of the prostate
(TURP) to address benign prostatic hyperplasia (BPH).
Notably, the family history is unremarkable for any known
malignancies.

The patient initially presented with an obscure upper gas-
trointestinal bleed, from which he subsequently recovered,
and underwent a diagnostic evaluation. The scan did not
reveal the bleeding source but identified a significant mass
(6.2 x 3.0 cm) in the tail of the pancreas (Figure 1). Nota-
bly, a tumor thrombus was present, completely occluding
the splenic vein and extending into the proximal main
portal vein. Interestingly, the superior mesenteric vein and
arterial supply remained unaffected. Additionally, the CT
scan showed no dilation of the biliary or pancreatic ducts,
and no signs of distant metastases were observed. These
findings raise suspicion for a non-functioning neuroendo-
crine tumor with associated extensive tumor thrombus.

Endoscopic ultrasound with fine-needle core biopsy
revealed findings consistent with a neuroendocrine tumor.
Immunohistochemical analysis further supported this
diagnosis with positive staining for chromogranin A and
synaptophysin. The Ki-67 proliferation index ranged from
3% to 20%, indicating either a low or intermediate-grade
tumor. A subsequent Ga-68 DOTA-TATE PET/CT scan
showed no signs of distant metastases based on gallium
uptake. The patient received two months of preoperative
treatment with the long-acting somatostatin analog, lan-
reotide.

The Neuroendocrine Tumour Multidisciplinary Case
Conference reviewed the case. Given the patient’s pre-
sentation with an angioinvasive, non-functioning, Grade
2 neuroendocrine tumor located in the body and tail of
the pancreas, the team opted for surgical resection as the
course of treatment.

Figure 1. Axial (A) and Coronal (B) Arterial Phase CT Liver. Published with Permission

Scan depicts a filling defect at the splenoportal confluence, consistent with a tumor thrombus (arrows). The filling defect extends proximally to the level of the inferior
mesenteric vein (not visualized in this image).
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The patient was positioned supine, and five laparoscopic
ports were inserted (Figure 2). An additional epigastric
incision was made to facilitate the placement of a Nathan- ‘ \

son retractor. Dissection through the gastrocolic ligament AR v
granted access to the body and tail of the pancreas. Follow- i’

ing the identification of major vessels, the gastroduodenal
and splenic arteries were clipped and divided to gain supe-
rior control of the main portal vein. A vessel loop was used
to temporarily occlude the common hepatic artery. The
pancreatic neck was transected using a laparoscopic sta-
pler. Intraoperative ultrasound (Figure 3A, 3B) confirmed
the presence of a tumor thrombus within the splenic vein,
extending into the portal vein and inferior mesenteric vein.
The involved segment of the inferior mesenteric vein was
ligated proximal to the thrombus. The superior mesen-
teric vein and main portal vein were then mobilized and
controlled using vessel loops. Aesculap laparoscopic bull-
dog clamps were strategically placed on the distal superior
mesenteric vein and main portal vein to achieve complete
vascular control. A venotomy was created at the junction
of the splenic vein and the porto-mesenteric confluence.
The tumor thrombus was extracted from the vein (Figure
3C) and preserved with the resected pancreatic specimen
for en-bloc removal. The umbilical port was extended for specimen extraction.

Figure 2. lllustration of Port Placement.

y —

Figure 3. Laparoscopic Dissection and Resection of Portal Vein Tumor Thrombus. Published with Permission

Tumor thrombus located A) at the splenoportal confluence and B) within the inferior mesenteric vein. C) Intraoperative view during venotomy at the junction of the
splenic vein, facilitating the extraction of the tumor thrombus. D) Laparoscopic reconstruction of the portal vein following tumor thrombus removal.
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The initial examination revealed clear margins with no
signs of remaining diseased tissue. Following this, the sev-
ered vein (venotomy) was repaired using a continuous 5-0
Prolene suture (Figure 3D). Hemostasis was confirmed
after removing the clamps from the proximal and distal
ends of the vessel. Additionally, laparoscopic Doppler
ultrasound was employed to verify unobstructed blood
flow through the repaired vein. Subsequently, the pancreas
was fully mobilized from its remaining posterior connec-
tions, and the splenic attachments were also taken down.
Finally, both organs were individually placed in separate

specimen bags. Blood loss was estimated at approximately
400 mL.

Following an unremarkable postoperative course, the
patient was discharged home in stable condition on day 3.
Final pathology confirmed a poorly differentiated large cell
neuroendocrine carcinoma, measuring 4.6 cm, with tumor
thrombus, classified as ypT3ypN1. Microscopic examina-
tion showed involvement of the proximal splenic vein
margin, while all other margins remained free of tumor.
Two out of thirteen lymph nodes displayed cancerous cells.
Immunohistochemistry revealed diffuse positivity for syn-
aptophysin and chromogranin, indicating neuroendocrine
differentiation. The Ki-67 proliferation index was 32.6%,
and the mitotic count reached 33 per 2 mm?, signifying a
high proliferative rate.

A one-month postoperative follow-up revealed successful
recovery with no complications. All incisions related to the
surgery and the extraction sites displayed complete heal-
ing (Figure 2). Based on the final pathology, the patient
underwent a joint consultation with medical and radiation
oncology specialists to determine the need for potential
adjuvant therapy.

Discussion

Pancreatic neuroendocrine tumors (pNETs) constitute a
distinct category of pancreatic malignancies originating
from the endocrine tissue of the pancreas. Comprising 2 to
5% of all pancreatic cancers,"? pNETS often exhibit indo-
lent behavior with low malignant potential. Consequently,
many cases are discovered incidentally.>* A key feature in
pNET classification is the distinction between functional
and non-functional tumors based on the clinical presence
of hypersecretion syndromes. Notably, approximately 90%
of pNETs fall under the non-functional category, contrib-
uting to morbidity and mortality primarily through local
tissue invasion rather than excessive hormone secretion.”*
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Management of pNETs has transitioned from historical
active surveillance to a more aggressive approach in recent
decades. This shift is supported by the potential benefits of
surgery, locoregional therapy, systemic therapy, and com-
prehensive complication control. While this approach is
thought to be superior, evidence-based trials are still lack-
ing.*® Current ENETS guidelines recommend surgical
resection for non-functioning tumors exceeding 2 cm.
For smaller tumors (<2 cm), either surgery or active sur-
veillance may be considered.” Emerging evidence suggests
that neoadjuvant therapy with capecitabine/temozolomide
might be effective in reducing tumor burden before sur-
gery in cases of locally advanced disease.®

While recent evidence has called into question the bene-
fit and safety of the laparoscopic approach for pancreato-
duodenectomy,”'? laparoscopic distal pancreatectomy has
emerged as a safe and potentially advantageous surgical
approach with improved or comparable patient outcomes.
Compared to open surgery, laparoscopic pancreatic sur-
gery offers advantages in terms of reduced blood loss, faster
return to oral intake, and shorter hospital stays. Notably,
there is no significant difference in operative morbidity
or oncologic outcomes between the two approaches. ''"?
However, long-term survival data specifically comparing
laparoscopic and open surgery for malignant cases remains
limited, requiring further investigation through random-
ized controlled trials.'

Pancreatic neuroendocrine tumors (pNETs) can exhibit a
rare growth pattern involving venous invasion, leading to
tumor thrombus formation. The literature lacks a compre-
hensive understanding of its incidence. While aggressive
surgical intervention for locally advanced pNETs demon-
strates excellent disease-free survival rates,' the presence of
tumor thrombus significantly worsens the prognosis across
various tumor types.'¢

Surgical management for such cases necessitates either
thrombectomy or a more extensive procedure involving
venous resection and subsequent reconstruction. Impor-
tantly, even with a grossly uninvolved surgical margin
during thrombus resection, microscopic involvement
remains a possibility.

Traditionally, open surgery has been the preferred approach
for managing pNETs with portal vein thrombus. A litera-
ture review encompassing case reports from 1990 to 2014
revealed eight documented cases of surgically managed
pNETs with portal vein thrombus,"” of which employed
the open approach.

ACS Case Reviews. 2024,4(7):68-73
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Recent advancements have witnessed successful reports of
laparoscopic techniques for complex venous resections in
pancreatic adenocarcinoma.'®?® This case report presents
the first documented instance of a laparoscopic resection
performed on a pNET harboring a portal vein tumor
thrombus.

Conclusion

This report details the first documented instance of a lap-
aroscopic distal pancreatectomy with concomitant portal
vein thrombectomy for a neuroendocrine tumor harboring
venous tumor thrombus. The findings suggest the poten-
tial feasibility of a laparoscopic approach for such cases
involving the portal venous system. However, further com-
prehensive evaluation is necessary to definitively establish
the safety and oncological efficacy of this technique.

Lessons Learned

Laparoscopic surgery emerges as a viable option for man-
aging pNETs complicated by venous thrombus, even
when portal vein resection becomes necessary. However, it
is crucial to note that intraoperative frozen section analysis
should be strongly considered for pNETs exhibiting mac-
rovascular invasion. This technique allows for the assess-
ment of microscopic margin status, ensuring complete
tumor removal and potentially reducing the risk of positive
margins and recurrence.
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