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Abstract
Background

 The e�cacy of the hanging maneuver for the retropancreatic nerve plexus (RNP) to enhance the
con�rmation of the margin status and to facilitate en-bloc resection for pancreatoduodenectomy (PD). In
this report, we present the knack and pitfall of the hanging maneuver of the RNP. 

Methods

The exit of the hanging maneuver of the RNP is the left part of the superior mesenteric artery (SMA), and
the entry is the cranial part of the celiac axis. The entry of the hanging maneuver was connected to the
dissection line on the right side of the celiac axis. Thereafter, the tape of the hanging maneuver was
pulled to the right side, and the RNP was deployed widely. Finally, the RNP was easily dissected using a
sealing device other than IPDA 

Results

It is important to clarify the entrance and exit of the hanging taping in this procedure. This permitted the
wide spaces between the SMA, SMV, and the resected side, and it was easier to identify the IPDA. By
traction of the hanging maneuver tape, a clear line may be drawn between the resection side and the
remaining side. 

Conclusions

With the correct implementation of the hanging maneuver, we believe that it would be possible to obtain
reliable R0 resection as well as a reduction in blood loss and operation time.

Background
Pancreatoduodenectomy (PD) is the only curative treatment for ductal adenocarcinoma of the pancreatic
head. Tumors arising from the pancreatic head tend to spread toward the superior mesenteric artery
(SMA) [1], and consequently, the margin surrounding the SMA is important for curative resection [2]. The
most technically di�cult part of PD is the resection of the retropancreatic nerve plexus on the right side of
the SMA.

Recently, various studies have reported the e�cacy of the hanging maneuver for the retropancreatic nerve
plexus (RNP) to enhance the con�rmation of the margin status and to facilitate en-bloc resection [3, 4].
Originally, the hanging maneuver was reported by Belghiti et al. with respect to liver surgery, and was
performed using a tape that was passed behind the liver to guide hepatic resection via the anterior
approach [5].

Here, we present our hanging maneuver of the RNP, and the knack and pitfall of this procedure.
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Results

Surgical technique (Video 1) 

Artery �rst approach
Depending on the degree of invasion around the SMA and superior mesenteric vein (SMV), the root of the
middle colonic artery (MCA) is identi�ed from the anterior surface of the transverse mesocolon and the
SMA trunk is secured. As in preoperative three-dimensional (3D) simulation, the J1 artery and J2 artery,
which arise from the MCA cranially, were ligated and divided. After taping the SMV trunk, the J1 vein
arising from the SMV was ligated and divided. The left part of the SMA in this procedure is the exit of the
hanging maneuver of the RNP (Figure 1A).

Kocherization of the duodenum
 Dissection for kocherization was initiated at the outer edge of the duodenum and the pancreatic head
was retracted to the left. The dissection layer was advanced to the left edge of the aorta to identify the
root of the SMA and celiac axis. The cranial part of the celiac axis in this procedure was the entry of the
hanging maneuver of the RNP (Figure 1B).

Thereafter, dissection of the hepatoduodenal ligament was performed as the conventional method and
the bile duct, duodenum, and jejunum were dissected. The entry of the hanging maneuver was connected
to the dissection line on the right side of the celiac axis (Figure 1C). 

Dissection of retropancreatic nerve plexus
 The pancreatic parenchyma was dissected after pulling the jejunum through the back of the SMA and
the SMV to the right side. The hanging tape was passed from the entrance to the exit, as described. The
exit of the hanging maneuver could then be modi�ed to subtract the SMA and SMV, and the entry could
be modi�ed to subtract the portal vein (PV) (Figure 1D). The tape of the hanging maneuver was pulled to
the right side, and the RNP was deployed widely (Figure 1E). In this case, according to the preoperative 3D
simulation, there was only one inferior pancreaticoduodenal artery (IPDA). Thus, while pulling the
hanging tape, the RNP was dissected using a sealing device other than IPDA and inferior
pancreaticoduodenal vein (IPDV) (Figure 1F).

Discussion
It is very important to perform the hanging maneuver of the RNP to ensure the entry and exit of the
hanging tape and to keep kocherization to the left side of the aorta. Therefore, it is important to
understand the branching of the vascular vessels by performing a preoperative 3D simulation. With the
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correct implementation of the hanging maneuver, we believe that it would be possible to obtain reliable
R0 resection as well as a reduction in blood loss and operation time.

There are a few similar existing reports on the hanging maneuver of the retropancreatic nerve plexus [3, 4,
6, 7]. Although these reports have many discussions regarding the order for the hanging maneuver of the
RNP, it is important to clarify the entrance and exit of the hanging taping in this procedure. In open
surgery, because of the ventral approach, it is desirable to pull the hanging tape after dissection of the
duodenum and pancreatic parenchyma. Since laparoscopic surgery uses a caudal approach, we believe
that this procedure may be useful before dissection of the duodenum or pancreatic parenchyma.

In this case, the hanging maneuver of the retropancreatic nerve plexus was performed after dividing the
duodenum and pancreatic parenchyma. This permitted the wide spaces between the SMA, SMV, and the
resected side, and it was easier to identify the IPDA. Moreover, since the branching of the IPDA was
identi�ed during preoperative 3D simulation, the traction of the hanging maneuver tape was very useful in
reducing the operation time and blood loss after dividing the IPDA.

Finally, the hanging maneuver of the retropancreatic nerve plexus enabled reliable R0 resection. Due to
the anatomical features of the SMA, SMV, and retropancreatic nerve plexus, the reliable excision line
always appears as an oblique line in computed tomography (CT) (Fig. 2). In the ventral approach to
laparotomy, the cutting direction is diagonally inward unless the hanging maneuver is performed.
Therefore, resection of the retroperitoneal plexus is the most di�cult procedure in PD. However, it is
thought that the diagonal excision line can be facilitated by securing the entrance and exit of the hanging
maneuver and performing su�cient kocherization. By traction of the hanging maneuver tape, a clear line
may be drawn between the resection side and the remaining side. However, whether the artery-�rst
approach improves R0 resection rate and contributes to survival bene�t remains unclear [8]. In addition,
whether resection using this procedure produces an oncological bene�t remains unclear and requires
further study.
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Figures

Figure 1

Picture and schema of pancreatoduodenectomy using the hanging maneuver of retropancreatic nerve
plexus. A: After taping the SMA trunk from the anterior surface of the transverse mesocolon, the J1 artery
and J2 artery were ligated and divided. After taping the SMV trunk, the J1 vein arising from the SMV was



Page 7/9

ligated and divided. The left part of the SMA in this procedure, which is the circle, is the exit of the
hanging maneuver of the RNP. B: Dissection for kocherization was initiated at the outer edge of the
duodenum and the pancreatic head was retracted to the left. The dissection layer was advanced to the
left edge of the aorta to identify the root of the SMA and celiac axis. The cranial part of the celiac axis in
this procedure was the entry of the hanging maneuver of the RNP, which is the circle. C: The entry of the
hanging maneuver was connected to the dissection line on the right side of the celiac axis, which is the
circle. D: After the dissection of the pancreatic parenchyma, the exit of the hanging maneuver could then
be modi�ed to subtract the SMA and SMV, and the entry could be modi�ed to subtract the portal vein
(PV). E: The tape of the hanging maneuver was pulled to the right side, and the RNP was deployed widely.
F: While pulling the hanging tape, the RNP was easilly dissected using a sealing device.
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Figure 2

The oblique resection line along the SMA in computed tomography. Due to the anatomical features, the
reliable excision line of the RNP always appears as an oblique line in computed tomography (CT) (red
line). In the ventral approach, the cutting direction is diagonally inward unless the hanging maneuver is
performed.
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