
Iatrogenic Vascular Injuries in Elective Abdominal and Pelvic 
Surgery Patients: Retrospective, Single Center, 30-Day Results

Although rare, vascular injuries are sustained during 
elective abdominal or pelvic surgeries. The increased 

rate of repeat abdominal surgeries and the increased use 
of laparoscopic techniques increase the frequency of vas-

cular injury in these elective patients.[1-3] In addition, exten-
sive lymphadenectomy in patients with pelvic cancers has 
caused an increase in iatrogenic vascular injuries during 
elective surgery.[4,5]

Objectives: Although rare, vascular injuries are common in elective abdominal or pelvic surgeries. When encountered, any prob-
lem in the relevant artery/vein (occlusion, stenosis, dissection, pseudoaneurysm or arteriovenous fistula) is associated with mortal-
ity and morbidity in both the short and long term. We aimed to share our treatment approach and short-term results for vascular 
injuries in elective surgery.
Methods: In this study, the clinical data of patients who underwent elective abdominal and pelvic surgery performed by a vascular 
surgeon and who sustained iatrogenic vascular injury between January 2018 and July 2023 were retrospectively examined. All 
patients with no iatrogenic vascular injuries were excluded from the study.
Results: In the present study, a total of 72 patients had iatrogenic vascular injuries and underwent vascular surgery. The average 
age of the patients was 50.8±14.6 years. Twenty-eight (38.8%) of the patients were male, and 44 (61.1%) were female. Iatrogenic 
vascular injury occurred in 21 (29.2%) patients who underwent urologic surgical interventions, 35 (48.6%) who underwent gyneco-
logic surgical treatments, and 16 (22.2%) who underwent abdominal surgeries. Twenty-nine patients had isolated arterial injuries, 
37 patients had isolated venous injuries, and 6 patients had both arterial and vein injuries. Embolectomy was performed on 24 
patients. Primary sutures were applied in 22 patients, end-to-end anastomosis with a vein graft was performed in 13 patients, and 
end-to-end anastomosis with Dacron/PTFE was performed in 11 patients. In 10 patients, native vein end-to-end anastomosis was 
performed. During the 30-day follow-up period, 3 patients experienced arterial occlusion, and 2 patients experienced venous 
thrombosis. There was no mortality in the hospital or during the 30-day follow-up period.
Conclusion: Vascular injuries rarely occur in elective abdominal and pelvic surgeries. However, when they happen, they are fatal. 
For this reason, preoperative, multidisciplinary evaluation will minimize the risk of vascular complications, especially in patients 
requiring mass excision and lymph node dissection with close vascular proximity.
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In elective patients, unexpected bleeding or occlusion 
appears to be a serious cause of mortality and morbidity. 
Injury to arterial structures such as the aorta and venous 
structures such as the inferior vena cava and portal and iliac 
veins may cause hemodynamic instability in a short time. 
In this case, it is significantly associated with mortality. In 
addition, any problems in the relevant vascular structure, 
such as occlusion, stenosis, dissection, pseudoaneurysm 
or arteriovenous fistula, are associated with mortality and 
morbidity in both the short and long term.[6,7]

Although many studies have been conducted on iatrogen-
ic vascular injuries, both venous and arterial, most of them 
included emergency cases. In our study, we aimed to evalu-
ate the iatrogenic vascular injury area, surgical treatment 
methods and one-month follow-up results in patients who 
underwent elective and planned abdominal and pelvic sur-
geries.

Methods
This study retrospectively examined the clinical data of 
patients who underwent elective surgery and sustained 
iatrogenic vascular injuries during abdominal and pelvic 
surgery performed by a vascular surgeon between Janu-
ary 2018 and July 2023. All patients with no iatrogenic vas-
cular injuries were excluded from the study. The study was 
approved by Prof. Dr. Cemil Tascioglu City Hospital Ethics 
Committee (Number: 06, Date: 05.02.2024)

We evaluated the following clinical characteristics: pre-
operative data, type of arterial and/or venous injury, and 
associated injuries and per/postoperative complications 
and mortality. We also checked the operative records for 
descriptions of injuries, type of arterial and venous repair, 
and additional procedures.

Surgical Procedure
Perioperative involvement was included if the relevant 
branch needed it. The primary aim was to provide bleed-
ing control and hemodynamic stabilization in cases of 
vascular bleeding. After bleeding was controlled, primary 
repair was preferred if vascular injury did not cause any 
occlusion or stenosis. However, if the integrity of the vas-
cular structure was impaired, 5000 IU of heparin was ad-
ministered intravenously to injure the arterial and venous 
structures before repair. If there was no tissue loss or dis-
sected segment and the vascular structures were suitable 
for end-to-end repair, priority was given to end-to-end 
repair. When grafting was needed, the vena saphenous 
magna (VSM) was the preferred graft option. In cases that 
were entered as planned, pre-planning was done with 
Doppler USG. However, since most of these cases were 

unexpected injuries, planning was made according to the 
emergency situation during the operation. If there were 
structures with high need for arterial nutrition, a graft was 
used to perform the procedure urgently. However, if there 
was a clinical condition that would tolerate the VSM graft 
until it was harvested, the VSM graft was prepared. and 
during this preparation, the surgeon acted according to 
the suitability of the VSM diameter to the vessel diameter 
in the area to be applied.

Medical Treatment
In all patients who underwent arterial repair, low molecular 
weight heparin (LMWH) was started at the treatment dose 
on the evening of the operation and continued during hos-
pitalization, and both LWMH and 100 mg ASA were started 
the next day. After discharge, treatment with 100 mg of 
ASA was continued.

In all patients who underwent venous repair, LMWH was 
started at the treatment dose during hospitalization and 
after discharge. If primary repair was performed, it was 
followed by LMWH for 15 days, and if the graft was inter-
posed, it was followed by warfarin or a new generation of 
oral anticoagulant.

Follow-up
Patients were called for a check-up 7, 10 and 30 days af-
ter discharge. Duplex venous/arterial ultrasound scanning 
was performed if the patient experienced venous/arterial 
symptoms or at the discretion of the evaluating physician.

Results
In the present study, a total of 72 patients had iatrogenic 
vascular injuries and underwent vascular surgery. The aver-
age age of the patients was 50.8±14.6 years. Twenty-eight 
(38.8%) of the patients were male, and 44 (61.1%) were 
female. Iatrogenic vascular injury occurred in 21 urologic 
surgeries (29.2%), 35 (48.6%) gynecologic surgeries, and 
16 (22.2%) abdominal surgeries (Table 1). Twelve patients 
(16.7%) had a history of previous pelvic or abdominal sur-
gery. When the details of the operations performed were 
examined, they were more common during laparoscopic 
procedures (Table 1). In addition, when looking at the loca-
tion of vascular injuries, venous injuries were more com-
mon in patients who underwent lymph node dissections, as 
venous neighborhoods were more common (Fig. 1).These 
injuries are often more prevalent in primary repair. Ligation 
was performed because cystic vein injuries occurred during 
cholecystectomy. In 2 (2.8%) of the gynecological patients, 
the mass involved the iliac artery, and for complete tumor 
resection, the external iliac artery vein was resected, and 
the graft was interposed according to the vessel diameter. 
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There was no flow or thrombus in 24 patients (33.3%) with 
arterial and/or venous occlusion. In these patients, embo-
lectomy was performed in accordance with the diameter in 
both the proximal and distal directions. Since there was no 
pulse on the anastomosis in 1 patient (1.4%) who received 
a PTFE graft, occlusion and bypass were considered. In 1 
patient (1.4%) whose PTFE graft was interposed end-to-
end into the external iliac artery, the graft needed renewal 
due to serious bleeding. During the operation, an average 
of 1 U (min.: 0, max.:4 U) of ES and 1 U (min.: 0, max.:2 U) of 
FFP were given (Table 2).

Deep vein thrombosis developed in 1 patient (1.4%) whose 
PTFE graft was interposed into the iliac vein. Medical symp-
tomatic treatment was started for this patient due to his 
complaints. Three patients (4.2%) who underwent abdomi-
nal surgery did not have any vascular pathology, but sep-
sis developed due to the accompanying surgery. During 
post-discharge follow-up, occlusion was observed on the 
13th day in 1 patient (1.4%) in whom a PTFE graft was ap-
plied to the common iliac artery; occlusion was observed 
on the 19th day in 1 patient (1.4%) in whom a PTFE graft 
was applied to the external iliac artery; and occlusion was 
observed in 1 patient (1.4%) in whom a bypass was applied 

Figure 1. Location of vascular injuries.

Table 1. Procedures that involve iatrogenic vascular injury

  n %

Department of Surgery
 Urology 21 29.2
 Gyneco-oncology 35 48.6
 General Surgery 16 22.2
Surgical procedure
 Cholecystectomy 2 2.8
 Laparoscopic cholecystectomy 3 4.1
 Tumor resection 4 5.5
 Intestinal perforation 2 2.8
 Iliostomy 1 1.4
 Renal mass 14 19.5
 Retroperitoneal tumor resection 10 13.9
 Radical cystectomy, Left-Right Lymph 12 16.7 
 node dissection
 Pelvic and para-aortic lymph node 20 27.8 
 dissection
 Debulking (adnexal mass) 4 5.5

Table 2. Surgical technique, intraoperative and postoperative 
complications

   n %

Surgical Technique for Repair
 Embolectomy
 Ligation
 Primary suturation
 End-to-end anastomosis
 Patch plasty
 Bypass with vein graft
 End-to-end with vein graft
 Bypass with PTFE/Dacron
 End-to-end with PTFE/Dacron
Intraoperative vascular complication
 Occlusion
 Bleeding
Complication in hospital
 Arterial occlusion
 Deep vein thrombosis
 Pseudoaneurysm
 AVF
 Mesenteric ischemia
 Renal infarction
 Enteric fistula
 Multiorgan dysfunction
 Sepsis
Postoperatif vascular Complication (30 days)
 Artery
  bleeding
  occlusion
 Venous
  Bleeding
  DVT
Mortality
 In hospital
 In 30 days

PTFE: Polytetrafluoroethylene; AVF: arteriovenous fistula; DVT: Deep Vein 
Thrombosis.

24
3

22
10
5
5

13
3

11

1
1

0
1
0
0
0
0
0
0
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3
0
3
2
0
2

0
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3.1

22.9
10.4
5.2
5.2

13.6
3.1
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1
1

0
1.4
0
0
0
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9.4
0

9.4
5
0
5

0
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from the common iliac artery to the femoral artery. Occlu-
sion was detected on the 16th day. Two of these patients 
did not receive antiplatelet treatment. All these patients 
underwent emergency surgery due to ischemic findings, 
and embolectomy was performed in 2 of them. In 1 patient, 
PTFE graft interposition was applied again. After discharge, 
DVT developed in 1 patient (1.4%) in whom a PTFE graft 
was placed in the external iliac vein and in 1 patient (1.4%) 
in whom VSM end-to-end anastomosis was performed on 
the external iliac vein. These patients had drug incompati-
bility and did not tolerate LMWH treatment. At the 1-month 
follow-up, no mortality was observed (Table 2).

Discussion
Although vascular injuries are very rare during elective ab-
dominal and pelvic operations, they are inevitable. When 
it occurs, it is a priority to eliminate the vascular pathol-
ogy as soon as possible. Large-scale arterial injuries such 
as those involving the aorta, high-flow VCI or portal vein 
injuries should be treated quickly. Vascular injury that is not 
resolved quickly is associated with mortality. Additionally, 
vascular injuries should not be considered only as bleeding. 
A full-thickness incision in the arterial structures, causing 
occlusion or stenosis, disrupts tissue nutrition and causes 
ischemia. In addition, any injury to the common iliac arter-
ies or external iliac artery will compromise extremity health 
by disrupting the distal blood supply, and if not treated im-
mediately, it will lead to limb necrosis and thus limb am-
putation.[8] Although iatrogenic vascular injury is always 
possible in elective patients, it is more difficult to explore 
vascular structures and control bleeding because it occurs 
in an unplanned manner.[8,9] It is an urgent situation after 
a vascular injury occurs. In some abdominal/pelvic cases, 
the risk of vascular injury is high in pathologies such as 
mass excisions adjacent to vascular structures. Especially in 
excisions of masses with vascular invasion, vascular repair 
should be done before planning. Vascular surgeons should 
definitely be included in these processes. Surgical planning 
with a multidisciplinary approach prevents vascular com-
plications and minimizes mortality.

Our study revealed that iatrogenic vascular injury occurs 
most frequently in gynecologic-oncological surgeries. It 
has been observed that the increased frequency of iatro-
genic vascular injury in gynecologic-oncological surgeries 
is due to full lymphadenectomy, which is required to com-
plete oncological treatment.[10] In recent years, full lymph-
adenectomy, even at the most distant lymph node, during 
surgery has been beneficial in terms of oncological surveil-
lance.[11] However, due to the inflammatory process of the 
lymph node in oncological patients, it is more difficult to 
dissect it in the vicinity of the vascular structure because it 

does not have clear boundaries with the surrounding tis-
sue or because it invades the surrounding tissue.[12,13] In ad-
dition, the risk of vascular injury is greater in patients who 
undergo repeat abdominal surgery.[14] In our study, vascu-
lar injury occurred in 11 patients who underwent lymph-
adenectomy during radical cystectomy and in 20 patients 
who underwent pelvic and para-aortic lymphadenectomy. 
Additionally, 12 patients (16.7%) were observed to have 
had previous abdominal or pelvic surgery. In addition, con-
sidering the learning curve for laparoscopic surgeries we 
observed in our study, we observed that more complica-
tions were encountered in the initial phase.

During these operations, there is a greater risk of injury to 
the pelvic vessels, and more incisions are made, as lymph-
adenectomy is performed adjacent to the VCI.[11] Even 
though the venous vessels in the abdomen have low pres-
sure, they seem to be associated with a high risk of mor-
tality because of their high volume. However, since they 
are in deep anatomical areas, bleeding control is more dif-
ficult.[15] In our study, 11 patients (25.6%) had VCI injuries, 
11 patients (25.6%) had injuries in the common iliac vein, 
and 9 patients (20.1%) had injuries in the external iliac vein. 
Although these injuries are not thought to cause hypovo-
lemic shock because of rapid arterial bleeding, they may 
cause bleeding that is directly related to mortality due to 
the high celiac load. Oderich et al.[16] reported that the rate 
of complications with injury-related causes was 70%, and 
the mortality rate was 18%. In our study, a significant differ-
ence was that no mortality was observed during hospital-
ization or during the 30-day follow-up period.

If a patient who sustains a vascular injury during a proce-
dure and has an unstable condition, the vascular surgeon 
can perform primary suturing, if possible (if there is no ten-
sion), end-to-end anastomosis, or if the vascular structures 
are not suitable for end-to-end anastomosis, vascular repair 
with a graft can be performed.[16] If the vessel diameters are 
suitable, autologous grafts should be prioritized. However, 
since this is an unexpected situation, sterile draping should 
also cover venous grafts for lower extremity venous graft 
harvesting. Additionally, if there is no saphenous vein or if 
there is a diameter discrepancy, anastomosis with a PTFE/
Dacron graft is a treatment option.[17] We also applied a sim-
ilar treatment sequence in our own clinic, prioritizing pri-
mary treatment, end-to-end anastomosis, and anastomosis 
with saphenous vein grafts. Vascular repair was performed 
with primary suturing in 22 patients (30.5%), end-to-end 
anastomosis in the injured vessel in 10 patients (13.9%), 
and saphenous vein grafting in 13 patients (18.0%). Here, 
we had the advantage of frequently using the saphenous 
vein as a graft. With this advantage, patients at high risk 
of vascular trauma were covered with a sterile drain to the 
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knee, and the vena saphenous magna was easily harvested 
and used as a graft. Notably, most patients with this type 
of vascular injury are oncological patients and are likely to 
receive radiotherapy. Therefore, it is more appropriate to 
use a saphenous vein graft instead of a PTFE/Dacron graft, 
which is an artificial graft, in this patient group. On the 
other hand, in patients with severe blood loss, prosthetic 
grafts are faster to apply and have a shorter harvesting 
time. In addition, although it is a rapid treatment method, 
it increases the risks of infection and early graft thrombo-
sis.[18] In our study, a PTFE/Dacron graft was used in 14 pa-
tients (19.4%) with inappropriate saphenous diameters. No 
graft-related infection was encountered. Arterial occlusion 
occurred in 3 patients (4.2%) during the 30-day follow-up 
period. Patients with occlusion were retreated with embo-
lectomy and replacement of the occluded graft. The most 
important risk factor is patient noncompliance with medi-
cal treatment.

Venous reconstruction is technically challenging, and the 
long-term patency of the graft is unknown; however, res-
toration of flow is associated with improved short-term 
outcomes. Due to the location and size of the pelvic veins, 
finding the appropriate conduit can be difficult, as it can 
provide good exposure for satisfactory repair.[19,20] Addi-
tionally, the saphenous vein is considered the most suit-
able vessel for venous reconstruction, but it poses a prob-
lem for use because its diameter in the iliofemoral segment 
is smaller, as seen in late venograms.[21] When venous 
congestion occurs, it usually occurs within a few weeks af-
ter the injury, and prolonged patency is normal.[22] In our 
study, DVT developed in 2 patients (2.8%). It developed in 
1 patient during hospitalization. In the other patient, the 
external iliac vein graft was occluded during the 30-day 
follow-up. It was determined that anticoagulant therapy 
was not effective for either patient. Since the patients' foot 
swelling was mildly symptomatic, no reintervention was 
considered, and symptomatic treatment was continued.

With technological advancements, endovascular and vas-
cular surgeries have begun to be used frequently in emer-
gencies. It becomes more important, especially in cases 
where anatomical access is difficult. In iatrogenic vascular 
injuries, if there is no tissue loss and there is vascular rup-
ture or short-segment perforation, endovascular treatment 
can often be used.[23-25] In the study by Xiong et al.[26], 7 pa-
tients underwent endovascular intervention for injuries 
during abdominal or pelvic surgery. Most of these are in 
the form of lacerations. In our study, no endovascular treat-
ment was applied. The most important reasons for this are 
the difficulty in selecting and the cost-effectiveness of ap-
propriately sized covered stents. However, considering that 
anatomical access is a problem during surgery for some of 

our patients, accelerating the treatment process is highly 
important for both patient and surgical comfort. We be-
lieve that it will become more prevalent in the future with 
further developments in covered stent technology.

Our study had limitations. Most importantly, these studies 
were retrospective, and the number of patients was insuf-
ficient. Additionally, not all patients received preoperative 
vascular surgery consultation. Furthermore, no follow-up 
data were available to assess survival, other late outcomes 
or the long-term impact of the injury.

Conclusion
Vascular injuries in the abdomen or pelvis are often noted 
during general surgery and during urological and gyneco-
logic-oncological procedures. Considering the importance 
of entire tissue excision in oncological treatment, vascular 
neighborhoods are even more important in this patient 
group. Therefore, mortality may remain low when vascular 
consultation is requested early for this group of patients. 
Preoperative, multidisciplinary evaluation will minimize 
the risk of vascular complications.
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