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Abstract 

BACKGROUND: Vascular injuries during inguinal hernia repair are rarely reported. Especially in 
children, we have little information about vascular management. 

CASE REPORT: In this article, we present a 6-year-old girl with right iliac vein ligation during 
inguinal hernia repair who was referred to our center and managed at the day of surgery. We 
recommended prior surgeon to order therapeutic heparin in dispatch time. The patient was treated 
with primary anastomosis of iliac vein and was admitted to pediatric intensive care unit (PICU). On 
the day following the operation, she had minimal dyspnea with low oxygen saturation and the 
investigations revealed pulmonary micro-embolization. Blood flow in lower extremity was normal 
and after a few days, she was discharged with good health and oral anticoagulation. 

CONCLUSION: Any unusual bleeding at the time of inguinal hernia repair should be considered 
as major vascular injury by the surgeon, and to prevent more injuries, minimum attempt must 
be performed to control the bleeding. 
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Introduction 
Venous iatrogenic injuries during general and 
orthopedic surgeries are rarely reported. Over  
17 years, only 44 major injuries are reported during 
abdominal surgery with a mortality rate of 18%.1 
Vascular complications of inguinal hernia surgery 
are more frequent in laparoscopic repair than open 
repair, including inferior epigastric injury, venous 
plexus injury around the pubic symphysis, aberrant 
obturator vein injury and the most dangerous, iliac 
vessels injury.2 It is better to repair the vein injuries 
during same operation if the surgeon has enough 
experience, otherwise it is better to refer the patient 
to vascular surgery center. If bleeding from venous 
injury is severe resulting in hemodynamic instability, 
the extremity vein can be ligated when the 
contralateral vein is patent.3 As we know repair and 
management of pediatric vascular injuries are more 
difficult and need experience and specialized team 
work at operation and post-operation time. 

Case Report 

A 6-year-old girl was consulted to our vascular 
center because of suspicion of femoral vein injury

 during left inguinal hernia repair. According to the 
first general surgeon, she had unusual bleeding from 
the surgical site which inevitably ligated the vessel. 
He ordered bedside Doppler ultrasound and 
noticed femoral vein ligation. We advised him to 
prescribe intravenous heparin with loading dose  
(80 IU/Kg) then refer the patient to our hospital. 
After 5 hours and as soon as the patient arrived our 
center, we visited her. She was awake, oriented, and 
hemodinamically stable, and had pressure bandage 
in her left lower limb. After reserve of packed red 
blood cells (RBCs), she was transferred to the 
operation room. The inguinal surgery site wound 
was opened and extended. The inguinal ligament 
was partially cut and beneath that, the femoral vein 
was separated and ligated. The femoral artery was 
explored and had normal appearance and continuity. 
The defect between distal and proximal ends of the 
femoral vein was about 1.5 cm (Figure 1). 
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Figure 1. Defect between distal and proximal ends  

of femoral vein; the arrow shows the collateral 

proximal vein 

 
The superficial epigastric collateral vein was 

normal and drained the blood of the limb. Because 
of the low diameter of the saphenous vein and the 
disadvantages of artificial graft, we decided to do 
primary anastomosis of the vein with inevitably 
mild tension. After release of both ends of the 
femoral vein with preservation of collaterals, the 
anastomosis was made with end-to-end method 
with 7-0 non-absorbable monofilament suture 
(Figure 2). 
 

 
Figure 2. End-to-end anastomosis between two ends of 

femoral vein; Pickup forceps shows preserved 

proximal collateral vein. 

 
It should be noted that most important concern 

of operation was distal limb thrombosis and 
subsequent venous thromboembolic events. After 

control of distal end of the femoral vein, and in 
coordination with the anesthesia team, we milked 
the limb from distal to proximal with pressure band 
and evacuated about 300 cc blood and a few clots. 
At the end of operation, the inguinal canal floor was 
repaired. The patient was stable and extubated with 
good respiratory function and was transferred to the 
intensive care unit (ICU). The limb was in 
compression bandage and elevated. Heparin 
infusion (18 IU/Kg) was prescribed with control of 
partial thromboplastin time (PTT) (therapeutic 
range 60-80). In the first 12 hours of the post-
operation time, she had normal urine output with 
normal blood pressure and heart rate. However, the 
blood oxygen saturation gradually decreased to 92% 
without any respiratory distress, which with nasal 
oxygenation, the saturation increased up to 97%. 
The body temperature was 36.8 degrees Celsius. Our 
first differential diagnosis was pulmonary emboli, so 
we performed echocardiography. The function of 
the right heart chamber was normal. To rule out 
other respiratory pathologies such as the 
coronavirus disease-2019 (COVID-19) pneumonia, 
we performed chest spiral computed tomography 
(CT) scan and found non-specific lesions in lower 
part of right lung (Figure 3). 
 

 
Figure 3. Spiral computed tomography (CT) scan of 

lungs (notice the lower parts slice) 

 
On the 3rd post-operation day, the patient's 

general condition was good with no change. The 
limb was soft and non-tender, the foot passive and 
active flexion were normal, but the blood oxygen 
saturation was still low and the same as before. So 
we performed pulmonary CT angiography and 
found no pathologic signs compatible with 
pulmonary emboli. The COVID-19 antigen test was 
negative. We did not find definite diagnosis for her 
low oxygen saturation. Color Doppler ultrasound 
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showed patent vein continuity with no leg and thigh 
thrombosis. The patient was discharged at the 5th 
post operation day with good health and under 
treatment with 2.5 mg warfarin daily. We visited the 
patient weekly. After a month, we performed 
Doppler ultrasound and the blood flow was normal 
in the femoral and popliteal veins.  

Discussion 

Iliofemoral vessel injury during inguinal hernia 
repair, albeit being rare, is a very serious 
complication. These injuries can occur in adults and 
children, but it is more challenging in pediatric 
patients because of the lower diameter of vessels 
and low experience in repair. The injury can occur 
separately or involve both artery and vein. The 
arterial injury diagnosis is easier because of the loss 
of distal pulses and ischemic appearance of the 
limb, but vein injury sometimes has no signs and 
symptoms except limb swelling. So Doppler 
ultrasonography should be used for the diagnosis of 
femoral vein injury because of its high accuracy in 
detection of venous pathologies.4 After diagnosis of 
the venous injury, decision about the kind of 
treatment is important. If the patient develops deep 
vein thrombosis due to delay in diagnosis, 
management of thrombosis will be another 
problem. Currently, the catheter directed 
approaches such as catheter directed thrombolysis 
(CDT), pharmacomechanichal CDT, and 
percutaneous mechanical thrombectomy have 
become the first choice for treatment of acute deep 
vein thrombosis.5 However for patients with 
iatrogenic venous injury, recanalization of distal 
veins seems to be ineffective. Therefore, because of 
the short time from injury, we decided to milk the 
distal part of the limb with extreme attention to the 
amount of bleeding. The postoperative intensive 
care unit (ICU) admission and warning about the 
signs of pulmonary thromboembolism either micro 
or macro embolism is important in the first day. 
Revascularization of the injured vein in children is 
another issue. Because of the diameter mismatch 
between the recipient and donor veins, the 
durability of the bypassed vein is poor. If we can 
bypass the defect with direct end-to-end 
anastomosis, it is the best choice. Although the use 
of greater saphenous vein graft as conduit is 
preferred, it is important to be aware of its late 
expansion and aneurysmal degeneration.6 The use 
of antiplatelet or anticoagulant drugs as adjuvant 
treatment in children with vascular injuries, which 
has major differences with adults due to their 

dynamic and clearance, is discussed in literature.7 
Because our patient lacked any underlying 
pathology, we decided to begin heparin for 3 days 
and then continue treatment with aspirin up to one 
month.3 Another issue in pediatric patients is 
anesthesia and perioperative care. In contrast to 
adults, the common method of anesthesia is 
inhalation agents and postoperative nausea and 
vomiting are more common.8 The rehabilitation 
period of the patient was excellent with no 
morbidity or restriction in daily activities. 

Conclusion 

Iliofemoral vascular complications after inguinal 
hernia repair in children is rare but serious. Because 
of the small diameter of vessels, any unusual 
bleeding from the operation field should raise 
suspicion of major vascular damage, and the 
surgeon should monitor the patient for 
development of clinical signs. If the clinical sign is 
negative but suspicion is high, then the use of 
Doppler ultrasound would be very helpful. We 
recommend early surgical repair in a vascular 
surgery center and primary end-to-end anastomosis 
with more exploration and dissection of the vein. 
The one-month anticoagulation with warfarin seems 
to be sufficient in these patents.  
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