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CASE REPORT

Using autologous peritoneal graft for portal vein injury due to blunt thoracoab-
dominal trauma
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Abstract
Background: Autologous vein or prosthetic materials are used as patch or tube graft for portal or caval vein reconstruc-
tion after trauma or tumor resection. Preparation of autologous veins requires extra incisions and is time consuming 
that is crucial especially in trauma patients. This condition adversely affects postoperative morbidity and mortality, 
particularly in trauma cases. Prosthetic materials may not be available in some centers, and their use is associated with 
an increased risk of infection.
Description of case: A 28-year-old hemodynamically unstable man presented to the emergency room with complete transec-
tion of main portal vein, right hepatic artery and common bile duct with tissue defect on hepatoduodenal ligament due to blunt 
thoracoabdominal trauma. Reconstructing of the portal vein was performed using an autologous peritoneal tube graft. 
Conclusion: Autologous peritoneal graft is a very good option in the treatment of major vascular injuries which can not 
be repaired with primary suturing. It is also easy to prepare and use, safe, without a need of additional incision, as an 
alternative to autologous veins and prosthetic materials especially under emergency conditions. Hippokratia 2015; 19 
(3): 260-262.
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Introductıon
Autologous veins and prosthetic materials are used 

as patch or tube graft for portal vein or caval vein re-
construction after trauma or tumor resection. While us-
ing prosthetic material increases the risk of infection, 
preparation of autologous veins requires extra incisions 
and is time-consuming. These conditions adversely affect 
the postoperative morbidity and mortality.  In such cases, 
without the need for additional time and experience, a 
peritoneal graft can be used in vascular reconstruction 
with relative ease of preparation. We performed recon-
struction of a 6 cm in length tubular portal vein graft us-
ing peritoneum in an emergency condition.

Case Report
A 28-year-old man presented to the emergency room 

with abdominal distension and hemodynamic instability 
due to blunt thoracoabdominal trauma. Focused assess-
ment with sonography for trauma (FAST) examination 

revealed free peritoneal fluid. A chest tube was placed for 
left sided pneumothorax shown by chest X-ray. Hemo-
pericardium was excluded by negative pericardial FAST. 
The patient underwent emergency laparotomy where two 
liters of blood was evacuated from the peritoneal cavity. 
Further exploration revealed complete transection of the 
main portal vein, right hepatic artey, and common bile 
duct with tissue defect on the hepatoduodenal ligament. 
Bleeding from the portal vein was noted after evacuation 
of blood clots from the hepatoduodenal ligament. Distal 
and proximal ends of hepatic artery and portal vein were 
clamped followed by exposure of the portal vein and he-
patic artery. After control of bleeding proximal and dis-
tal ends of the portal vein were prepared for reconstruc-
tion. Due to the long duration of preparing autologous 
grafts and unavailability of a synthetic graft at the time, 
we decided quickly to provide the continuity of portal 
vein with peritoneum. For portal vein reconstruction, the 
required graft length was 6 cm. A 6 x 4 cm segment of 
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peritoneum was excised from the right subcostal region. 
The peritoneum was rendered luminal by wrapping on a 
2 ml syringe. A 6 cm in length peritoneal graft was cre-
ated after the adjacent opposite edges were sutured using 
6-0 continuous polypropylene (Prolene, Ethicon, John-
son and Johnson, New Brunswick, NJ, USA) (Figure 
1). Peritoneal graft reconstruction was undertaken using 
with 6-0 continuous polypropylene and continuity of the 

into his bile duct through the skin. The anastomosis was 
planned to be performed in next operation when the pa-
tient might be better. Jackson-Pratt drain was also placed 
in the subhepatic space and operation was terminated. 
The patient expired 12 hours after the operation. No iden-
tifiable cause of death was found at postmortem exami-
nation. The liver and bowel demonstrated no evidence 
of ischemia and congestion. Also, no evidence of portal 
venous thrombus or bleeding was revealed. We obtained 
permission from the patient’s family for the images of the 
manuscript.

Discussion
Major vascular injuries that may occur during ma-

lignant tumor resection or trauma have limited options 
for repair. In such cases, surgeon’s experience and avail-
ability of appropriate equipment provide an advantage. 
However, this may not be sufficient in the case of an 
emergency such as severe trauma. Rapid decision-mak-
ing and practical solutions may be life-saving for the pa-
tients and provide great relief to the surgeon.

Autologous, allogeneic or synthetic grafts may be 
used in patients with major vascular injuries. In our case, 
considering patient’s hemodynamic status and the peri-
od after trauma, we decided to avoid spending valuable 
time preparing autologous graft. Surgeon’s experience 
in preparation of those grafts is of great importance to 
the success of the operation and affects the postoperative 
morbidity. Preparation of the peritoneal graft took about 
ten minutes. Also, no prosthetic or cryopreserved vascu-
lar graft was available in our center at the time of the 
surgery, in June 2014. Considering those factors in our 
case, it was decided to use peritoneal graft.

In this case, peritoneal tissue was quickly harvested 
from the subcostal region and reconstructed after form-
ing luminal shape. Thus, portal blood flow to the liver 
was restored. We considered also the possibility of the 
saphenous vein graft. The saphenous vein harvesting 
and reconstruction can be performed easily and requires 
a short operative time, especially if the diameter is suffi-
cient. But, especially in younger population, portal veins 
are larger in diameter than saphenous veins and the flow 
is high. Therefore, it requires to create an autogenous 
vascular composite graft, and this may probably take 
longer time. On the other hand, cryopreserved vascular 
grafts are at risk of thrombosis, aneurysmal dilatation, 
and late rejection.

Polytetrafluoroethylene (PTFE-Gore-Tex) is used as 
a vascular graft in patients with major vascular resections 
and injuries1. Previous studies have shown over 80% cu-
mulative patency of those grafts especially in slow flow 
and low venous pressure settings1. However, compared 
with autologous materials, having relatively rigid struc-
ture may result in difficulties in implementation, espe-
cially in inexperienced hands. Otherwise, especially in 
patients with bleeding diathesis, bleeding may be in the 
form of leakage from the suture line. However, use of 
synthetic grafts should be avoided especially in penetrat-

Figure 1: Drawing demonstrating the peritoneal graft prepa-
ration that was rendered luminal by wrapping on a syringe 
and suturing the adjacent opposite edges using 6-0 continu-
ous polypropylene.

portal vein was achieved. After removal of the clamps, 
restored blood flow to the liver and decreased intestinal 
congestion was observed (Figure 2). Blood loss was esti-
mated at two liters. Due to hemodynamic instability, the 
hepatic artery was ligated, and it was decided early in the 
course of the operation to perform “damage control” sur-
gery. The anastomosis of transected bile duct could not 
be performed due to the critical condition of the patient. 
We could only put an external biliary drainage catheter 

Figure 2: Intraoperative image of the portal reconstruction 
with the peritoneal graft pointed with arrow.
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ing injuries with a high risk of infection2. 
Endothelial damage, fibrotic valves, atherosclerotic 

wall structure and development of varicose veins af-
fect patency of the autologous graft. Compliance of the 
peritoneum is close to that of vascular structures and has 
positive features, such as the possibility of migration to 
the native cells3.

Carrel first described using peritoneum as vascular 
patch in 19014. Some experimental studies have shown 
that the peritoneum used in vascular bed gets lined by en-
dothelial cells in one-two weeks5. Although experimen-
tally, the peritoneum has thrombogenicity that could be 
overcome with the use of anticoagulants or antithrombot-
ic drugs to maintain patency of the repaired portal vein, 
previous studies showed that, compared with synthetic 
grafts, the autologous grafts have less risk of infection 
and thrombosis6,7. However, in some studies, peritoneal 
vascular patches were shown to have a lower risk of in-
fection and thrombosis8,9. In another case, thrombosis has 
not been observed for more than five years in a peritoneal 
patch that was used as a graft for left hepatic vein stenosis 
following donor hepatectomy10. 

Yoshioka et al5 reported in his experimental animal 
study that no thrombosis developed in peritoneal grafts 
despite the lack of antithrombotic therapy and it was con-
sidered to be a good and safe alternative for reconstruc-
tion after partial resection of the portal vein in clinical 
surgery. 

Dokmak et al11 first used tubular peritoneal grafts for 
reconstruction of the portal vein after vascular resection 
in hepatopancreatobiliary surgery for malignant tumors. 
They used autologous parietal peritoneum as lateral (n 
=28) or tubular (n =2) substitute for reconstruction of the 
mesentericoportal vein (n =24), vena cava (n =3), or he-
patic vein (n =3) in thirty patients. No peritoneum related 
complication was observed. After a mean follow-up of 
14 (7-33) months, all venous reconstructions were patent 
except for one tubular graft that obstructed with throm-
bosis.

To the best of our knowledge of English literature, 
this is the first case that tubular peritoneal graft was used 
for reconstruction of the portal vein in a patient with 
trauma.

An autologous peritoneal graft is a very good alter-

native in the treatment of major vascular injuries which 
can not be repaired with primary suturing and is easy to 
prepare and use, safe, without a need of additional inci-
sion, especially in emergency conditions. Also, it carries 
low risk of infection and thrombosis, is cheap and useful 
in centers where a vascular graft bank or synthetic grafts 
are not available.

Conflict of interest
Authors declare no conflict of interest.

References:
Liao, Wang H, Chen Q, Wu Z, Zhang L. Prosthetic graft for su-1. 
perior mesenteric-portal vein reconstruction in pancreaticoduo-
denectomy: a retrospective, multicenter study. J Gastrointest 
Surg. 2014; 18: 1452-1461. 
Ribbe EB, Alm P, Hallberg E, Norgren LE. Evaluation of peri-2. 
toneal tube grafts in the inferior vena cava of the pig. Br J Surg. 
1988; 75: 357-360.
Wilson SE, Veith FJ, Robert W. Vascular surgery principles and 3. 
practice. Hobson RW, Williams RA (eds). McGraw-Hill Book 
Company, New York, 1987.
Carrel A. 4. PERITONEAL PATCHING OF THE AORTA. J Exp 
Med. 1910; 12: 139-145. 
Yoshioka M, Onda M, Tajiri T, Akimaru K, Mineta S, Hirakata 5. 
A, et al. Reconstruction of the portal vein using a peritoneal 
patch-graft. Am J Surg. 2001; 181: 247-250.
Takayama Y, Kanamaru H, Yokoyama H, Hashimoto H, Yoshino 6. 
G, Toyoda H, et al. Portal vein reconstruction using an internal 
jugular vein as a graft: report of a case. Surg Today. 1995; 25: 
378-380.
Cronenweit JL. Arterial aneurysms. Rutherford RB (ed). Ruther-7. 
ford Vascular Surgery, 6th edition. Elsevier Saunders, Philadel-
phia, 2005, 475-488.
 Emmiler M, Kocogullari CU, Yilmaz S, Cekirdekci A. Repair 8. 
of the inferior vena cava with autogenous peritoneo-fascial patch 
graft following abdominal trauma: a case report. Vasc Endovas-
cular Surg. 2008; 42: 272-275.
Akimaru K, Onda M, Tajiri T, Yoshida H, Yokomuro S, Mamada 9. 
Y, et al. Middle hepatic vein reconstruction using a peritoneal 
patch: report of a case. Surg Today. 2002: 32; 75-77.
Yilmaz10.  S, Kayaalp C, Battaloglu B, Ersan V, Ozgor D, Piskin T. 
Hepatic vein stenosis developed during living donor hepatecto-
my and corrected with peritoneal patch technique: a case report. 
Transplant Proc. 2012; 44: 1754-1756.
Dokmak11.  S, Aussilhou B, Sauvanet A, Nagarajan G, Farges O, 
Belghiti J. Parietal Peritoneum as an Autologous Substitute for 
Venous Reconstruction in Hepatopancreatobiliary Surgery. Ann 
Surg. 2015; 262: 366-371.


