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Abstract
To our knowledge this is the first report to provide a detailed description of
surgical procedure for adhesiolysis and hepatectomy in patients who have
undergone esophagectomy and reconstruction. We performed a hepatic resection of the left medial segment in a patient with a reconstructed stomach
tube after esophagectomy for the esophageal carcinoma. The reconstructed
stomach tube overlapped with the left medial segment of the liver and the
hepatoduodenal ligament and was extensively and strongly adhered to them.
It is important for clinicians to know how to perform the detachment procedure successfully in order to secure a surgical field for liver resection without
damaging the fragile reconstructed gastric tube. In order to avoid vascular injury of the stomach tube, it was decided that detachment around the hepatoduodenal ligament preceded detachment of the stomach tube from the liver.
After complete separation of the hepatoduodenal ligament from the stomach
tube, the hepatoduodenal ligament was encircled with tape. Subsequently, adhesiolysis was performed between the stomach tube and the liver. Finally, parenchymal transection was performed using the intermittent hepatic inflow
occlusion and crush clamping techniques to dissect the parenchyma. The patient was discharged two weeks after surgery without complication.
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1. Introduction
Due to the remarkable progress made in surgical techniques and outcomes, we
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increasingly encounter situations in which it is necessary to perform further
major abdominal surgery (such as hepatectomy) in patients who have already
undergone major digestive surgery [1]. Depending on the reconstruction carried
out in the first major digestive surgery, the surgical field for the next major surgery is often extremely limited. Specifically, digestive organs reconstructed in
past surgeries are fragile and easily damaged during adhesiolysis in the second
major abdominal surgery.
We performed a successful adhesiolysis followed by hepatic resection of the
left medial segment in a patient with a reconstructed stomach tube after esophagectomy for the esophageal carcinoma, without damaging the fragile stomach
tube. This procedure was challenging as the reconstructed stomach tube overlapped with the left medial segment of the liver and the hepatoduodenal ligament and was extensively and strongly adhered to these structures.
It is important for clinicians to know how to perform a detachment procedure
to secure the surgical field for liver resection without damaging the fragile reconstructed gastric tube [2]. Hence, the aim of this paper is to present a safe
technique for detaching the gastric tube from the liver surface and the hepatoduodenal ligament in order to perform hepatectomy. We herein report on the
ingenuity of our surgical procedures in hepatectomy after esophageal reconstruction.

2. Case Presentation
The patient was a 70-year-old Japanese male with a previous history of left lateral sectionectomy for intrahepatic cholangiocarcinoma (ICC) and esophagectomy
for coexisting esophageal carcinoma about one month after the hepatectomy.
Fifteen months after the esophagectomy, intrahepatic recurrence (diameter of
2.5 cm in S4) for ICC was detected. Re-hepatectomy was scheduled to address
the intrahepatic recurrence. In response to previous esophageal reconstruction
surgery, the reconstructed stomach tube had extensively and strongly adhered to
peritoneum on the ventral side of the left medial segment of the liver as well as
to the hepatoduodenal ligament (Figure 1). Blood supply to the gastric tube lay
along the lesser and greater curvatures of the stomach tube and it was necessary
to devise a method to remove adhesions without damaging blood flow to the
stomach tube.

3. Operative Procedures
Adhesiolysis between the abdominal wall and the abdominal organs was performed through a J-shaped laparotomy incision. The procedure required great
care due to extensive and severe adhesion after two previous abdominal surgeries. Particular attention was paid to adhesiolysis around the reconstructed gastric tube in order to avoid causing any injuries to vessels related to the reconstructed stomach, which overlaid the surgical field for hepatectomy. Blood flow
originating from the right gastroepiploic artery and the right gastric artery,
DOI: 10.4236/jct.2020.116032
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which were the only sources of blood supply preserved in creating the stomach
tube, lay along the greater gastric curvature and the lesser gastric curvature.
In order to avoid vascular injury to the stomach tube, it was decided that detachment around the hepatoduodenal ligament preceded detachment of the gastric tube from the liver (Figure 2). In our institute, we routinely perform the
Pringle maneuver during liver transection in order to reduce blood loss and
preserve liver function in the early postoperative period [3]. Therefore, we
needed to prepare the hepatoduodenal ligament for taping required by the Pringle maneuver. After adequately releasing the duodenum and the transverse colon
from the surface of the liver, we created space on the right side of the hepatic
duodenal ligament to allow a blunt dissector to easily pass through the foramen
of Winslow.
Adhesiolysis of the dorsal side of the hepatoduodenal ligament was performed
from the right side through the foramen of Winslow. After wrapping of the

Figure 1. The stomach tube adhering to the liver and the hepatoduodenal ligament.

RGA, CBD, HA, and PV indicate right gastric artery, common bile duct, hepatic artery
and portal vein, respectively.
Figure 2. Schema of a transverse image showing the positional relationship of the vessels
and a bile duct. Adhesiolysis is performed according to the direction of the arrows. CBD,
HA and PV are present in the hepatoduodenal ligament.
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dorsal side of the hepatoduodenal ligament, adhesiolysis of the left side of the
hepatoduodenal ligament was safely performed. Final adhesiolysis was performed around the hepatoduodenal ligament between the dorsal side of the stomach tube and the ventral side of the hepatoduodenal ligament. Adhesion on the
side of the lesser curvature of the stomach tube was tight and strong, whereas
there was room in the length of the greater curvature of the stomach tube, and,
despite adhesion, the tension was not as strong in this area. Hence, we could easily perform adhesiolysis of the dorsal side of the stomach from the left side,
while paying careful attention to the vessels on the greater curvature.
Complete separation was achieved between the hepatoduodenal ligament and
the stomach tube, and the hepatoduodenal ligament was encircled with tape.
Subsequently, adhesiolysis was performed between the stomach tube and the
liver. After release, the stomach tube was also encircled with tape and was drawn
to the left. After complete adhesion detachment between the liver and other organs, the medial section of the liver and the cut end of the previous resection
(segments 2 and 3) were clearly exposed (Figure 3). The right transection line
(Cantlie line) lay between segments 4 and right lobe, where the middle hepatic
vein was exposed and preserved. Finally, parenchymal transection was performed. We used the intermittent hepatic inflow occlusion and crush clamping
techniques to dissect the parenchyma. Total blood loss was 1660 ml and surgery
lasted 6 hours and 47 minutes. The patient was discharged two weeks after the
operation without complication.
After the hepatectomy described in this paper, the patient received
re-re-hepatectomy for intrahepatic re-recurrence, percutaneous radiofrequency
ablation for intrahepatic re-re-recurrence, and re-re-re-hepatectomy for intrahepatic re-re-re-recurrence. There was no sign of recurrence of concerning

Figure 3. The hepatoduodenal ligament is encircled with the stomach tube pulled to the
left. The broken line shows the right transection line (Cantlie line) which lies between
segments 4 and right hepatic lobe.
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esophageal carcinoma [4]. The patient died survived 44 months after the surgery
described here and died of cancer recurrence.

4. Discussion
Little has been published concerning liver resection after reconstruction of the
esophagus, and few papers mention the salient points surrounding these surgeries [1] [2] [5].
Most notably, Takayama et al. reported that during surgery, the specific concern was to avoid any injuries to vessels related to the tubed stomach overlying
the hepatectomy field [2]. It should be technically difficult to perform hepatectomy after surgery for esophageal cancer, but details of the surgical procedure
have not been described in previous reports [1] [5].
In order to perform the surgery safely, it is necessary to first confirm the nature and extent of adhesiolysis required in order to adequately prepare the surgical field.
Hepatic pedicle clamping (the Pringle maneuver), which interrupts the arterial and portal venous inflow to the liver, is a standard procedure in hepatic surgery [3]. We routinely use the Pringle method to safely perform hepatectomy.
However, in order to successfully perform the Pringle maneuver, it is necessary
to wrap the hepatoduodenal ligament. Prior to this procedure, it is necessary to
safely remove all adhesion between the gastric tube and the hepatoduodenal ligament, and then to carefully remove the adhered organs from the liver.
The reconstructed gastric tube is a fragile organ with surrounding feeding
vessels and partial tension. In this case, hepatectomy could be safely performed
without damaging the gastric tube. Even after performing major surgery such as
esophagectomy, in this manuscript, it was shown that the next major surgery can
be performed if the adhesion detachment is properly performed. The aim of this
paper is to provide evidence of successful adhesiolysis without damage to the
gastric tube and to offer details of how this might be achieved in future cases.
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