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Abstract

Objective: The purpose of this study is to evaluate the results of vascular surgery performed at our hospital,
a tertiary emergency general hospital, in patients undergoing surgery in other departments. The results of
the study were reviewed.

Methods: The study included cases in which cardiovascular surgery was performed at the request of other
departments over a 15-year period from January 2006 to October 2022. Patient backgrounds, departments
that requested surgery, surgical procedures, use of extracorporeal circulation, and surgical techniques were
reviewed. Patients with femoral artery exposure or ECMO removal during transcatheter aortic valve
implantation (TAVI) requested by cardiology were excluded.

Results: There were 58 vascular surgery cases requested by other departments during the study period. The
age was 63*14 years, 43 (74%) were male and 15 (26%) were female. The departments of the patients were
urology in 29 (50%), gastroenterology in 18 (31%), orthopedics in seven (12%), emergency department in
three (5%), and obstetrics and gynecology in one (2%). The following surgical procedures were performed:
tumor resection and reconstruction due to tumor invasion of the inferior vena cava in 27 cases (47%), bypass
to secure intraperitoneal arterial blood flow in 15 cases (26%), bypass during resection of the femoral tumor
in four cases (7%), hemostasis due to trauma in three cases (5%), intraperitoneal hemostasis in three cases
(5%), thrombectomy in two cases (3%), and others in four cases (7%). Extracorporeal circulation was used in
six (10%) of the patients.

Conclusion: A 15-year case study of vascular surgery supports operations requested by other departments at
our hospital. All reconstructed sites were open at the time of discharge.

Categories: Cardiac/Thoracic/Vascular Surgery
Keywords: great saphenous vein, inferior vena cava (ivc), cardiopulmonary bypass, other division, vascular surgery

Introduction

As the population of Japan ages, the number of cancer patients is increasing and the number of patients
eligible for surgery is also increasing [1]. Surgical outcomes for abdominal organ and urologic cancers are
improving. Patients with vascular invasion of tumors that were not previously eligible for surgery are
increasingly being operated on, and reconstruction of small vessels and the aorta or vena cava may be
required [2].

The number of requested procedures was very diverse, including emergency hemostasis, surgery involving
the aorta or vena cava, surgery requiring extracorporeal circulation, and anastomosis or bypass surgery to
maintain organ perfusion when perfusion vessels are resected at the same time as the tumor is resected [3,4].
The purpose of this study is to evaluate the results of vascular surgery performed at our hospital, a tertiary
emergency general hospital, in patients undergoing surgery in other departments. This article was
previously presented as a meeting abstract at the 2023 ISMICS Annual Scientific Meeting on June 1, 2023.

Materials And Methods
Study population

The study included cases in which cardiovascular surgery was performed at the request of other departments
over a 15-year period from January 2006 to October 2022. Patient backgrounds, departments that requested
surgery, surgical procedures, use of extracorporeal circulation, and surgical techniques were reviewed.
Patients with femoral artery exposure or ECMO removal during transcatheter aortic valve implantation
(TAVI) requested by cardiology were excluded.

Analyzed factors and the primary endpoint

The study aimed to evaluate the results of surgeries collaborated with other departments. The number of
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cases of hemoperfusion and hemostasis after tumor resection in abdominal surgery is increasing due to the
complexity of gastrointestinal, urologic, and obstetric surgery. We reviewed cases in which surgery was
performed in our department at the request of other departments. Surgical outcomes are evaluated in
collaboration with other departments. With the increasing complexity of gastrointestinal, urologic, and
obstetric surgeries, the number of cases of transfusion and hemostasis after tumor resection in abdominal
surgery is increasing. We reviewed cases in which surgery was performed in our department at the request of
other departments.

We first examined the age, sex, requesting department, and emergency request of the patients who
underwent surgery. Then, the surgical methods were classified. The number of patients who underwent
extracorporeal circulation was also examined. The methods of inferior vena cava reconstruction in tumors
involving the inferior vena cava were further classified in detail (direct closure, patch closure, and graft
reconstruction). Similarly, the methods of visceral artery reconstruction were also classified (saphenous vein
interpose, direct anastomosis). Finally, we collected information on the postoperative patency of
reconstructed vessels and survival or death at discharge.

Statistical methods

Continuous variables were reported as means*standard deviations. The categorical variables in the tables

were presented as raw numbers (percentages) and were compared using )(2 and Fisher’s exact tests. All
calculations were performed using JMP version 17 (SAS Institute, Inc., Cary, NC, USA).

Results
Patient characteristics

There were 58 vascular surgery cases requested by other departments during the study period. The age was
63+14 years, 43 (74%) were male and 15 (26%) were female. The departments of the patients were urology in
29 (50%), gastroenterology in 18 (31%), orthopedics in seven (12%), emergency department in three (5%),
and obstetrics and gynecology in one (2%). These results are shown in Table 1.

Variables Overall (N=58)
Age, years 63114
Male 43 (74)

Consulted department

Urology 29 (50)
Gastroenterology 18 (31)
Orthopedics 7(12)
Emergency department 3(5)
Obstetrics and gynecology 1(2)
Emergency operation 5(9)

TABLE 1: Demographics and comorbidities

Categorical data are presented as numbers (%) and continuous data as meantstandard deviation.

Operative procedure characteristics

The following surgical procedures were performed: tumor resection and reconstruction due to tumor
invasion of the inferior vena cava in 27 cases (47%), bypass to secure intraperitoneal arterial blood flow in
15 cases (26%), bypass during resection of femoral tumor in four cases (7%), hemostasis due to trauma in
three cases (5%), intraperitoneal hemostasis in three cases (5%), thrombectomy in two cases (3%), and
others in four cases (7%). Extracorporeal circulation was used in six (10%) of the patients. These results are
shown in Table 2.
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Variables Overall (N=58)
Procedure

Tumor resection and reconstruction of inferior vena cava 27 (47)
Bypass to secure intraperitoneal arterial blood flow 15 (26)
Bypass during resection of femoral tumor 4(7)
Hemostasis due to trauma 3 (5)
Intraperitoneal hemostasis 3(5)
Thrombectomy 2(3)

Others 4(7)

Use of cardiopulmonary bypass 6 (10)

TABLE 2: Operative procedure characteristics

Categorical data are presented as numbers (%).

Reconstruction of inferior vena cava

Twenty-seven patients underwent reconstruction of the inferior vena cava. All of the patients were referred
to the department of urology due to renal or adrenal tumors invading the inferior vena cava. Nineteen
patients (70%) underwent direct closure after tumor resection, four patients (15%) underwent reconstruction
using a patch, and four patients (15%) underwent reconstruction using an artificial vessel (Figure I). All
patches and artificial vessels were made of ePTFE. Six patients were operated on with cardiopulmonary
bypass. All reconstructed patients underwent postoperative CT imaging, and there were no problems with
the reconstructed site.
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FIGURE 1: Reconstruction of inferior vena cava

The procedure of reconstruction for the inferior vena cava after resection of the tumor. Categorical data are
presented as number (%).

The procedure of bypass to intraperitoneal arterial blood flow

Fifteen patients underwent reconstruction of visceral arteries in intra-abdominal organs. Eleven patients
(73%) underwent reconstruction using the great saphenous vein, and four patients (23%) underwent direct
anastomosis between the transected ends (Figure 2). An intraoperative flow meter and echocardiography
were used to evaluate the flow velocity, and reconstruction was completed after confirming that there were
no problems. All reconstructed patients underwent postoperative CT imaging and all the grafts were patent.
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Artery reconstruction with saphenous vein Direct anastomosis
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FIGURE 2: Reconstruction of the mesenteric artery after resection of the
tumor

Procedure of bypass to intraperitoneal arterial blood flow after resection of the tumor. Categorical data are
presented as number (%).

CHA, common hepatic artery; SA, splenic artery; LGA, left gastric artery; SMA, superior mesenteric artery

Emergency hemostasis

There were three cases of hemostasis of self-inflicted cardiac injury, one case of hemostasis of self-inflicted
abdominal aortic injury, one case of hemostasis of abdominal aortic injury during elective surgery, one case
of hemostasis of inferior vena cava injury, two cases of hemostasis of iliac artery injury, and one case of
hemostasis of azygos vein injury.

Discussion

With the diversification of oncologic surgery, the opportunities to resect tumors with vascular invasion are
increasing. In the past, many cases were inoperative when tumors were accompanied by vascular invasion.
Recently, it has been reported that the long-term outcome of tumor resection with vascular reconstruction
has a better prognosis compared to the non-resection group [5]. Based on these results, tumor resection with
vascular reconstruction is now being performed [6]. In some cases, extracorporeal circulation is used for
resection of tumors that have invaded more centrally than the hepatic vein [7]. In addition to tumor
resection and vascular reconstruction by standby surgery as described above, we are sometimes requested to
perform repair due to unexpected vascular injury during surgery. As described above, there are a wide
variety of vascular surgical procedures requested by other departments. The purpose of this study was to
clarify the types and details of vascular surgery requested by other departments in our department.

The number of vascular surgeries requested by other departments over a 15-year period was 58. The
breakdown of the requesting departments is shown in Table /. Half of the cases were from the urology
department. Emergency hemostasis was performed in five cases (9%). As shown in Table 2, 42 (73%) of the
patients required vascular reconstruction after vascular complications associated with tumor resection.
Extracorporeal circulation was used intraoperatively in six patients (10%) [8].

Our concept of inferior vena cava reconstruction is to use as few artificial prostheses as possible. If
prosthetic replacement is necessary, we try to reconstruct the inferior vena cava with a patch as much as
possible [9]. In such cases, we do not use the patch itself, but cut a portion of the tube graft to make it easier
to follow the native vessel. The artificial vessels were made of expanded polytetrafluoroethylene (ePTFE),
which has been proven to be resistant to venous thrombosis [10,11]. No anticoagulants were used
postoperatively. CT was performed during the postoperative period before discharge from the hospital.

Reconstruction was requested by gastroenterological surgeons when the branches of the celiac artery were
disconnected due to a pancreatic tumor [12,13]. Eleven cases were reconstructed by interposing the great
saphenous vein and four cases by direct anastomosis, as shown in Figure 2. If the distance between the
vessels to be anastomosed was close enough, direct anastomosis was selected; if the distance was large, a
bypass using the great saphenous vein was performed [14]. In the case of direct anastomosis, an oblique
incision was made between the vessels to be anastomosed, the anastomotic opening was enlarged, and the
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vessels were continuously sutured with a running suture. When bypassing using the great saphenous vein,
the route was planned to be the shortest. In the early days, the bypass was performed using the right
common iliac artery as the in-flow. However, there were several cases in which the right common iliac artery
was found to be bent on postoperative CT scan, so we have adopted a strategy to bypass it as close as
possible.

Emergency hemostasis was performed as soon as possible. If endovascular treatment was possible, we
immediately performed endovascular treatment to stabilize hemodynamics, and if endovascular treatment
was not possible, we detected the bleeding point by open chest or abdominal surgery to stop the bleeding
[15]. Emergency hemostasis differs from routine surgery in that it is an atypical procedure, so on-the-spot
judgment is important.

We reviewed cardiac and vascular surgical procedures requested by other departments over a 15-year period
at our hospital. The procedures included a wide range of treatment methods, such as major vessel
reconstruction after tumor resection, visceral artery reconstruction, emergency hemostasis, and
endovascular treatment. This study analyzes the breakdown of atypical surgical cases and examines their
surgical methods. We believe that this study will be useful for cardiovascular surgeons who encounter similar
cases in the future.

Conclusions

Cardiovascular surgery requested by other departments was reviewed. The procedures ranged from vascular
reconstruction, cardiac hemostasis, hemostasis, and endovascular treatment, but there were no
perioperative deaths, and the requests from other departments were satisfactory. Methods of inferior vena
cava and visceral artery reconstruction were also discussed, but there were no perioperative occlusions.

Additional Information
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