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Introduction

Spleen-preserving distal pancreatectomy (SPDP) has become an es-
tablished surgical option for benign or low-grade malignant pancreatic
lesions. Preservation of the spleen avoids the infectious and immuno-
logic risks associated with splenectomy while maintaining important
immunologic functions.

Two principal surgical techniques have been developed for SPDP.
The Warshaw technique preserves the spleen by dividing the splenic
artery and vein and relying on collateral circulation through the short
gastric vessels.1,2 In contrast, the Kimura technique preserves both the
splenic artery and vein through meticulous dissection from the pancre-
atic parenchyma, thereby maintaining physiologic splenic perfusion
and venous drainage.3,4

The Kimura technique refers to SPDP with preservation of both the
splenic artery and vein through meticulous dissection from the pancre-
atic parenchyma, thereby maintaining physiologic splenic perfusion
and venous drainage.

Background

SPDP has been established as a surgical option for benign or low-
grade malignant pancreatic tumors, allowing avoidance of infectious
risks and immunologic consequences associated with splenectomy.

Two main techniques are employed: the Kimura technique, which
preserves the splenic artery and vein, and the Warshaw technique,
which divides these vessels and relies on short gastric vessels for splenic
perfusion (Table I).

With the widespread adoption of minimally invasive approaches, in-
cluding laparoscopic and robotic surgery, renewed attention has been
directed toward appropriate indications and long-term outcomes of
these 2 techniques.

The Kimura technique, first described by Kimura et al in 1996, is
characterized by meticulous dissection of the pancreatic parenchyma
from the splenic artery and vein, thereby preserving physiologic arter-
ial inflow and venous drainage of the spleen.

Historical perspective

The development of SPDP has evolved through 2 principal concepts.
Warshaw first demonstrated in 1988 that splenic preservation was fea-
sible even when the splenic vessels were divided, relying on collateral
circulation through the short gastric vessels. Subsequently, Kimura et al
introduced a physiologic alternative in which the splenic artery and
vein are preserved by careful dissection from the pancreatic
parenchyma. These 2 approaches have since formed the fundamental
framework of SPDP.

Purpose

This review aims to compare the Kimura and Warshaw techniques
in SPDP, focusing on short- and long-term complications related to
splenic perfusion and preservation of splenic function, and to discuss
optimal surgical decision-making based on recent evidence.

Previous reports (evidence)

Recent systematic reviews and meta-analyses have demonstrated
that major perioperative outcomes—such as Clavien-Dindo grade ≥III
complications and mortality—are generally comparable between the 2
techniques.

In contrast, splenic perfusion–related events, including splenic in-
farction and formation of gastric collateral circulation or gastric
varices, are consistently reported to be significantly less frequent with
the Kimura technique.5,6
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Table I
Spleen-preserving distal pancreatectomy
Feature Kimura technique Warshaw technique

Splenic artery Preserved Divided
Splenic vein Preserved Divided
Splenic perfusion Physiologic splenic

perfusion
Collateral perfusion via
short gastric vessels

Surgical concept Splenic vessel
preservation

Vessel division with
collateral supply

Splenic infarction Rare Higher incidence
Gastric varices Rare More frequent
Secondary

splenectomy
Rare Possible

Long-term splenic
function

Preserved Potentially compromised

Surgical strategy First-line whenever
feasible

Alternative when vessel
preservation is difficult

Comparison of the Kimura and Warshaw techniques.

Table II
Suggested surgical strategy for SPDP
Clinical situation Recommended

procedure
Rationale

Benign or low-grade
malignant tumor with
separable splenic vessels

Kimura technique Preserves physiologic
splenic perfusion

Mild adhesion or
moderate technical
difficulty

Attempt Kimura
technique first

Splenic vessel
preservation whenever
feasible

Dense inflammation or
tumor close to splenic
vessels

Warshaw
technique

Allows spleen
preservation when
vessel preservation is
unsafe

Severe vascular
involvement

Splenectomy Required for
oncological or
technical safety

SPDP, spleen-preserving distal pancreatectomy.

International multicenter retrospective studies further indicate that
although long-term survival is equivalent, splenic-related complica-
tions are more common after the Warshaw technique. These findings
support a strategy favoring splenic vessel preservation for benign and
low-grade malignant lesions.

Specific outcomes related to the spleen

Splenic infarction

In the Warshaw technique, splenic perfusion depends on the short
gastric vessels, which may be insufficient in some patients, leading to a
higher incidence of postoperative splenic infarction (Table I).

In contrast, preservation of the splenic artery and vein in the Kimura
technique ensures adequate parenchymal perfusion, resulting in a sig-
nificantly lower incidence of splenic infarction.5,6

Gastric varices

Development of collateral circulation following division of the
splenic vein may lead to delayed formation of gastric varices.

Multiple comparative studies and meta-analyses have shown a sig-
nificantly higher incidence of collateral-related events after the War-
shaw technique.

Secondary splenectomy

Secondary splenectomy because of splenic infarction or recurrent
splenic complications has been reported more frequently after the War-
shaw technique.

Preservation of splenic blood flow in the Kimura technique results in
a higher rate of splenic preservation and avoidance of secondary
splenectomy.4

Immunologic function

The spleen plays a critical role in immune responses against encap-
sulated organisms.

Preservation of splenic blood flow is considered essential for main-
taining immunologic function, providing a theoretical advantage for
the splenic vessel–preserving Kimura technique.

Robotic surgery

Recently, various technical refinements have been reported for ro-
botic SPDP using both the Kimura and Warshaw techniques.7,8

A practical surgical strategy has been proposed in robotic surgery:
surgeons should initially attempt the Kimura technique, convert to the
Warshaw technique if splenic vessel preservation proves unfeasible,
and consider splenectomy only as a last resort (Table II).9

Discussion

Taken together, current evidence indicates that while both tech-
niques ensure procedural safety in SPDP, the Kimura technique offers
clear advantages with respect to qualitative long-term outcomes related
to splenic perfusion and function. Since its original description in 1996,
the Kimura technique has become widely recognized as the physiologic
approach to SPDP, providing preservation of both arterial inflow and
venous drainage of the spleen (Figure 1).

With advances in minimally invasive surgery, including laparo-
scopic and robotic approaches, splenic vessel preservation has become
increasingly feasible, further supporting the Kimura technique as the
preferred strategy whenever technically achievable.

Since its original description in 1996, the Kimura technique has
been widely recognized as the physiologic approach to SPDP, preserv-
ing both arterial inflow and venous drainage of the spleen.

From a practical standpoint, a stepwise surgical strategy may there-
fore be proposed: surgeons should initially attempt the Kimura tech-
nique whenever technically feasible, convert to the Warshaw technique
when splenic vessel preservation is unsafe, and reserve splenectomy as
the final option.

Beyond technical aspects, the Kimura technique represents a surgi-
cal philosophy emphasizing preservation of physiologic splenic perfu-
sion and organ function whenever oncologically and technically feasi-
ble (Figure 2).

Based on current evidence, a practical surgical strategy may be sum-
marized as a “Kimura-first” approach.9 Surgeons should initially at-
tempt splenic vessel preservation whenever technically feasible in order
to maintain physiologic splenic perfusion and long-term splenic func-
tion. The Warshaw technique remains a valuable alternative when safe
vessel preservation is not achievable because of severe inflammation,
tumor proximity to the splenic vessels, or technical limitations
(Figure 3).

In conclusion, in SPDP, the Kimura technique provides physiologic
preservation of splenic circulation and reduces splenic perfu-
sion–related complications compared with the Warshaw technique.
Therefore, whenever technically feasible, splenic vessel preservation
using the Kimura technique should be considered the preferred surgical
strategy.
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Figure 1. In the Warshaw technique, the splenic artery and vein are divided, and splenic perfusion relies on collateral circulation through the short gastric and left
gastroepiploic vessels. In contrast, the Kimura technique preserves the splenic artery and vein by meticulous dissection from the pancreatic parenchyma, thereby
maintaining physiologic splenic perfusion and venous drainage.

Figure 2. Historical evolution of spleen-preserving distal pancreatectomy.
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Figure 3. Wataru Kimura and Andrew L. Warshaw at the International Association of Surgeons, Gastroenterologists, and Oncologists Congress in Athens, Greece,
1990. The Warshaw technique for spleen preservation had already been reported, and the Kimura technique preserving the splenic vessels was subsequently intro-
duced as a physiologic approach to spleen-preserving distal pancreatectomy.
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