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Abstract

A 53-year-old woman underwent a 2-stage right hepatec​tomy for bilobar metastasis of an ileal neuroendocrine carcinoma. Preoperative three-dimensional computed tomography reconstruction helped to diagnose an intrahepatic venovenous shunts from the right and middle hepatic veins to the left hepatic vein, which could cause a intraoperative bleeding. Hemostasis was performed by means of precoagulation with microwave-assisted coagulation. 
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Core tip: Detection of anomalies in hepatic vascularization before liver surgery is crucial in order to prevent intrao​perative difficulties such as massive bleeding, which needs to be controlled. Surgical planning is now well-known as a major step in liver surgery. From a general standpoint, three-dimensional computed tomography (3D-CT) is not used to this purpose but can be very useful to identify vascular structures. We report a case where intrahepatic venovenous shunts were preoperatively diagnosed by means of 3D-CT reconstruction and were managed with precoagulation microwave-assisted coagulation. 

INTRODUCTION

Detection of anomalies in hepatic vascularization before liver surgery is crucial in order to prevent intraoperative difficulties such as massive bleeding, which needs to be controlled. Surgical planning is now well-known as a major step in liver surgery[1], and the absence of agreement between a preoperative planning and the realized operating techniques has been shown as risk factor of morbidity. From a general standpoint, three-dimensional computed tomography (3D-CT) is not used to this purpose but can be very useful to identify vascular structures. As blood loss represents a major complication prognostic factor in liver surgery, several bloodless techniques are available. In case of persistent bleeding, tissue precoagulation with microwave energy can be a very attractive tool to achieve tissue hemostasis. 

We report a case where intrahepatic venovenous shunts were preoperatively diagnosed by means of 3D-CT reconstruction and were managed with precoa​gulation microwave-assisted coagulation. 

CASE REPORT

Lower limb edema made it possible to detect a volu​minous intrahepatic lesion compressing the retrohepatic vena cava in a 53-year-old woman. This lesion located in segments Ⅳ and Ⅶ of the liver measured 16 by 13 by 15 cm. The patient’s past medical history included thyroidectomy, appendectomy, arterial hypertension and hypercholesterolemia. Percutaneous liver biopsy confirmed the diagnosis of liver metastasis of a grade 2 neuroendocrine tumor (Ki-67 index = 5%). Preoperative examination including CT-scan, MRI, and a somatostatin receptor scintigraphy showed a primitive tumor at the last ileal loop with bilobar synchronous liver metastasis (voluminous lesion in the right liver and another one in liver segment Ⅱ). After discussion in our oncological multidisciplinary committee, a 2-stage surgical strategy was put forward. 

The first step consisted in a right colectomy with radiofrequency ablation of the liver metastasis in liver segment Ⅱ. The postoperative outcome was uneventful. Histopathological examination confirmed an ileal grade 2 well-differentiated neuroendocrine carcinoma, classified pT3N1 (11 lymph nodes involved out of 21 retrieved) M1 according to the 7th edition of the AJCC/UICC system TNM classification (Ki-67 index = 5% and the mitotic index was less than 1 mitosis/10HPF).

One month later, a percutaneous right portal embo​lization was performed in order to induce left liver hypertrophy. Six weeks later, the future remnant liver (segments Ⅰ, Ⅱ, Ⅲ and Ⅳb) represented 29.5% of the total liver (vs 22.5% prior to embolization). The 3D virtual anatomical model was obtained from thoraco-abdominal CT-scanning using a customary software [VR-RENDER®, IRCAD (Institut de Recherche contre les Cancers de l’Appareil Digestifs)]. The 3D modeling confirmed the compression of the right and middle supra-hepatic veins as well as the presence of intrahepatic venovenous shunts from the right and middle hepatic veins to the left hepatic vein crossing through segments Ⅳ and Ⅴ of the liver (Figure 1). The model was then processed using a VR-RENDER® plug-in application, the Virtual Surgical Planning (VSP®, IRCAD), in order to delineate surgical resection planes, including elective ligature of vascular structures and precoagulation of venovenous shunts. We discussed the possibility of a preoperative endovascular embolization of the shunt, but it was retained due to the risks of the procedure. 

A right hepatectomy was initiated with an intrao​perative ultrasound examination, which corroborated the presence of venovenous shunts. The right branch of the portal vein and the hepatic artery were dissected, clamped, and then ligatured. As anticipated, parenchymal transection using ultrasonic tissue ablation system (CUSA®) induced bleeding, caused by the difficulty to control the venovenous shunts. We decid​ed to completely isolate the liver from blood flow by clamping hepatoduodenal ligament, infrahepatic vena cava, and suprahepatic cava. Despite this total liver vascular exclusion, bleeding was still difficult to control. Consequently, as preoperatively planned, it was decided to perform a precoagulation of the multiple shunts by means of a microwave-assisted coagulation. We used a 2 cm microwave needle applied onto the shunts crossing through liver segment Ⅳ transection line (Figure 2). This maneuver allowed to control bleeding and right hepatectomy was then completed in adequate conditions (Figure 3). The postoperative outcome was uneventful and the patient was discharged on postoperative day 12. 

Histopathological examination confirmed the comple​teness of resection of two right liver metastases from a G2 well-differentiated neuroendocrine carcinoma with Ki-67 index comprised between 5% and 10% and less than 1 mitosis/10HPF. The multidisciplinary committee opted for an oncological follow-up. At one year, the patient was disease-free. 

DISCUSSION

Preoperative evaluation of hepatic vascularization can be very useful in order to anticipate potential intraoperative difficulties, in particular when hepatic vein resection is required. Several detection techniques have been described in the literature in order to analyze intrahepatic venovenous shunts. Sakaguchi et al[2] showed that hepatic occlusion venography allowed for the detection of venovenous shunt in half of patients while it was unpredictable from CT-scan or laboratory data. The main drawback of this technique lies in its invasiveness. Intrahepatic venous anastomosis has also been evaluated in living donor liver transplantation with Doppler ultrasonography and pulse-inversion ultrasonography by Kaneko et al[3]. This procedure seems to be efficient for detection of venovenous shunts between the middle and the right hepatic vein but it is operator-dependent and not often available. Detection of venovenous shunts is also efficient with 3D-venography reconstructed from multidetector-row computed tomography during angiography[4]. Three-dimensional computed tomo​graphy, as shown in our case report, appears to be an appropriate tool to evaluate hepatic vascularization prior to surgery. As demonstrated by Kamiyama et al[5] in a cohort, 3D-CT provided key information that could not be obtained with two-dimensional computed tomography (2D-CT). 

From CT or MRI images, it’s often difficult for the surgeon to plan precisely the technical procedure. These imaging exams provide images in 2D, but surgeons work in 3D. It seems fundamental to offer surgeons patient-specific 3D model of the liver for easy interpretation of the anatomy. Volume rendering available on all radiology consoles does not make independent each organ, and therefore does not allow performing a virtual surgery. To overcome this limitation, we created a software allowing the identification and delimitation of each anatomical and pathological structure with different colours (Figure 1). This 3D model is optimal to obtain preoperative surgical planning and intraoperative guidance. In our case report, the venovenous shunt was known before surgery and difficulties to perform hemostasis were anticipated. 

In our case, microwave was successfully used not to obtain tissue coagulation but to achieve elective precoagulation of the shunt. The needle was electively and precisely inserted with ultrasound control into the shunt to obtain a thrombus. Microwave coagulation is also less time-consuming as compared to radiofrequency coagulation. In case of difficulty to control bleeding during hepatectomy and to limit blood loss, especially in cirrhotic liver, it might be better to perform tissue precoagulation using microwave coagulation. 

In conclusion, the presentation of this case report underscores two major key topics concerning liver surgery. First and foremost, a thorough knowledge of liver anatomy preoperatively is essential as it gives the surgeon the opportunity to anticipate hemostatic difficulties in liver surgery where blood loss is a major complication and prognostic factor. This can be easily evaluated by means of preoperative 3D-CT. Secondly, tissue precoagulation using radiofrequency or microwave coagulation should remain available for the surgeon as they can be important tools to control persistent bleeding in spite of conventional bloodless hepatectomy techniques. 
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COMMENTS

Case characteristics

A 53-year-old woman underwent a 2-stage right hepatectomy for bilobar metastasis of an ileal neuroendocrine carcinoma.

Clinical diagnosis

Lower limb edema made it possible to detect a voluminous intrahepatic lesion compressing the retrohepatic vena cava.

Differential diagnosis

Malignant tumors (hepatocarcinoma or other liver metastases) and benign lesions (focal nodular hyperplasia, hemangioma and adenoma).

Imaging diagnosis

Preoperative examination including computed tomography (CT)-scan, magnetic resonance imaging, and a somatostatin receptor scintigraphy showed a primitive tumor at the last ileal loop with bilobar synchronous liver metastasis. The 3D virtual anatomical model was obtained from thoraco-abdominal CT-scanning using a customary software (VR-RENDER®, IRCAD).

Pathological diagnosis

Percutaneous liver biopsy confirmed the diagnosis of liver metastasis of a grade 2 neuroendocrine tumor (Ki-67 index = 5%).

Treatment

Right hepatectomy with precoagulation and microwave.

Related reports

Few papers report the preoperative detection and intraoperative management of intrahepatic veno-venous shunt.

Term explanation 

The precoagulation of the shunt avoided major bleeding during the parenchymal transection.

Experiences and lessons

First and foremost, a thorough knowledge of liver anatomy preoperatively is essential as it gives the surgeon the opportunity to anticipate hemostatic difficulties in liver surgery where blood loss is a major complication and prognostic factor. This can be easily evaluated by means of preoperative 3D-CT. Secondly, tissue precoagulation using radiofrequency or microwave coagulation should remain available for the surgeon as they can be important tools to control persistent bleeding in spite of conventional bloodless hepatectomy techniques. 

Peer-review

This video clip and the case report are well presented.
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Figure 1  Preoperative three-dimensional computed tomography reconstructed from conventional two-dimensional computed tomography; the tumor is represented in green. A: Compression of the right and middle hepatic veins (arrow); B: Venous intrahepatic shunt (arrow).
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Figure 2  Intrahepatic venovenous shunt and insertion of the microwave needle. A: Ultrasound view of the intrahepatic venovenous shunt with insertion of the microwave needle; B: Diagram showing in blue the intrahepatic venovenous shunt (black arrow) and in red the microwave needle (white arrow).
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Figure 3  Thrombus at the end of the procedure. A: Ultrasound view of the thrombus at the end of the procedure; B: Diagram showing in blue the intrahepatic venovenous shunt (black arrow) and in green the thrombus (white arrow).

Footnotes

Supported by Institut Hospitalo-Universitaire de Strasbourg (IHU MixSurg), Strasbourg, France.

Institutional review board statement: This case report was exempt from institutional review board standards of University of Strasbourg.

Informed consent statement: The patient involved in this study gave her written informed consent authorizing use and disclosure of her protected health information.

Conflict-of-interest statement: The authors have no conflicts of interest or financial ties to disclose.

Open-Access: This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Peer-review started: May 12, 2015
First decision: August 19, 2015
Article in press: October 13, 2015

P- Reviewer: Chok KSH, Uchiyama H   S- Editor: Qiu S    

L- Editor: A    E- Editor: Li D  







3

