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Abstract 

Background: Anesthetic management of pediatric patients for corrective cardiac surgery is 
highly complex when portal hypertension, severe thrombocytopenia and inherited 
thrombophilia coexist. The interplay between bleeding and thrombotic risks requires 
meticulous planning. 

Case report: We present the case of a 5-year-old child with congenital heart disease and 
severe thrombocytopenia who was scheduled for corrective cardiac surgery. The child was 
hospitalized for the first time 6 months earlier because of a sudden abdominal pain and 
hematemesis, leading to the diagnosis of portal hypertension and inherited thrombophilia. At 
the time he presented for surgery, the child had very low platelets, 36x10^9/L with no other 
abnormalities in the laboratory results. Anesthetic management focused on balancing 
hemorrhage and thrombosis, optimizing coagulation with viscoelastic testing, goal-directed 
transfusion therapy and maintaining stable hemodynamics. Surgery was completed 
successfully, with close postoperative monitoring in the pediatric cardiac ICU. 

Conclusion: This case highlights the challenges of managing a child with combined bleeding 
and thrombotic risks. Individualized anesthetic strategies and multidisciplinary approach are 
essential to achieve safe outcomes in such high-risk background. 
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Introduction 

Portal vein thrombosis (PVT) is a rare but serious condition leading to impaired hepatic blood 
flow, specifically obstruction in the blood flow of the splenic and superior mesenteric veins. 
To date, the pathogenesis of PVT in children still remains unexplained, yet it is major cause 
of portal hypertension in children and adolescents. (1) In pediatric patients, portal vein 
thrombosis can result from underlying prothrombotic disorders, abdominal infections or 
surgical complications, and may be manifested by abdominal pain, vomiting or 
gastrointestinal bleeding. Hereditary thrombophilias that are known to predispose to venous 
thrombosis and PVT include certain mutations of the prothrombin, factor V Leiden or 
methylenetetrahydrofolate reductase genes or deficiency of one of the natural anticoagulant 
proteins C and S. (1) In our patient, there were mutations in several thrombophilic genes and 
a deficiency of anticoagulant protein C, but this result was obtained less than 3 months after 



the diagnosis of portal vein obstruction, therefore, falsely low levels related to active 
thrombosis are not excluded. Another test in further time was not done.  

PVT often manifests with symptoms like splenomegaly, hepatomegaly or ascites, that result 
from ensuing portal hypertension (PH). Due to the obstruction in the portal vein and the 
increased hepatic venous pressure, a net of portosystemic collaterals is formed, resulting in 
increased flow in splenorenal, paraumbilical or gastric and esophageal veins. (2) 

Anesthesia in patients with portal hypertension is really challenging. The anesthetist must 
carefully balance hemodynamics, choose drugs with minimal hepatic metabolism and be 
prepared for significant bleeding risk. The patients with portal hypertension often have low 
systemic vascular resistance and high cardiac output. (3) This makes them very sensitive to 
anesthetic agents, which can further lower blood pressure. In our patient with coarctation of 
the aorta, there is a severe afterload mismatch: the upper body is hypertensive, while the 
lower body is hypoperfused. It is therefore essential to maintain adequate proximal perfusion 
pressure without compromising distal circulation (kidney, gut, liver). 

Sometimes, there are respiratory considerations too. For instance, if there is an ascites, it can 
cause reduced lung volumes, increase risk of hypoxemia and impaired ventilation under 
anesthesia. Massive ascites increases the intra-abdominal pressure, predisposing the patient to 
reflux and aspiration during induction. (4) 

Also, sudden increases in venous pressure (e.g. from intubation, coughing or fluid overload) 
may precipitate variceal bleeding. (5) Often there is thrombocytopenia due to splenic 
sequestration and hypersplenism. Impaired liver function reduces synthesis of coagulation 
factors. Anesthesia must minimize fluctuations in venous pressure and be prepared for 
massive transfusion (6). 

Case Presentation 

A 5-year-old child, weighting 17kg, with coarctation of the aorta was admitted for elective 
surgery, reconstruction of the aorta with end-to-end anastomosis. Six months prior, the patient 
had experienced sudden abdominal pain and hematemesis, prompting investigations that 
revealed extrahepatic portal vein thrombosis due to inherited mutations of several 
thrombophilic genes. Given that the obstruction was not complete, i.e., tunnels, so-called 
cavernomas, were created in the thrombus itself, surgical creation of a shunt to bypass the 
portal vein was not necessary. The patient underwent antegrade transvenous embolization of 
the varicose fundal gastric veins 2 months prior to surgery in Turkey, but on his last checkup, 
he had another enlarged gastric varices on top of splenomegaly and severe thrombocytopenia, 
which are associated with continued persistence of portal hypertension. 

On admission, laboratory evaluation showed severe thrombocytopenia (platelets:36x10^9/L), 
coagulation parameters were otherwise normal, and unremarkable renal and hepatic function 
except for evidence of portal hypertension confirmed by ultrasound. 

Preoperatively, the anesthetic team conducted a detailed risk assessment, focusing on 
balancing the risk of bleeding and thrombotic complications and multidisciplinary 
collaboration with hematology, cardiology and surgical teams to formulate a perioperative 
plan. 



In consultation with the hematology and transfusion specialists, we treated the 
thrombocytopenia with steroids and immunoglobuline, but the platelet count did not improve 
during treatment. Following bone marrow biopsy, a normal count of blood elements was 
found with no pathological cells, so it was confirmed that the thrombocytopenia was the 
result of increased sequestration of platelets in the portal circulation and spleen. The same 
conclusion was confirmed by the resistance to an increased platelet count following platelet 
transfusion. 

We suggested that the surgery should be delayed untill splenectomy or embolization of the 
splenic artery is performed, but due to the severity of the coarctation, impossibility to implant 
a stent to the stenotic area and the unsafe use of antiplatelets drugs, the surgical team insisted 
that there is an urgent need for open surgery.  

On the day of surgery, the patient was transfused with a unit of platelets (six pooled platelets 
following apheresis of donor whole blood, approximately 10ml/kg) two hours prior to 
surgery. The rechecked platelet count immediately before surgery was 62x10^9/L. He was 
also anemic with a haemoglobin level of 87g/L. The preoperative international normalized 
ratio (INR) was 1.14 and activated partial thromboplastin time (aPTT) was 24 seconds (21-36 
sec).  

The induction of anesthesia was done with titrating doses of propofol and rocuronium. In 
patients with coarctation of the aorta, propofol provides rapid and reliable induction; 
however, its vasodilatory and negative inotropic effects may precipitate hypotension, thereby 
reducing coronary, cerebral and systemic perfusion distal to the coarctation site. Therefore, 
careful titration is essential to avoid abrupt decreases in systemic vascular resistance, and 
adequate intravascular volume status should be ensured (7). Although rocuronium is mainly 
eliminated by the liver, it can be safely used in patients with portal hypertension if the hepatic 
function is preserved (8). 

After induction of anesthesia, the central venous access and arterial line were established 
carefully to minimize trauma, with ultrasound guidance to avoid inadvertent vascular injury 
and bleeding. Standard ASA monitors were applied, including invasive arterial pressure, 
central venous pressure and continuous ECG. Regarding hemodynamic management, we 
inserted two arterial lines - one pre-ductal (right arm) to demonstrate perfusion to brain/heart 
and one post-ductal (femoral) to demonstrate distal perfusion. Therefore, blood pressure was 
closely monitored (beat-to-beat) and maintained around 85-95 mmHg systolic, to optimize 
perfusion without increasing portal pressures and reduce the risk of variceal bleeding. We 
also did not insert nasogastric tube to avoid trauma of the gastric mucosa. 

Following initiation of surgery and during the chest opening, another unit of platelets was 
transfused and one unit of 350ml packed red blood cells as well. Intraoperatively, we 
administered 15mg/kg (~250mg) bolus dose of tranexamic acid followed by continuous 
infusion 5mg/kg/h. We also monitored the blood gases every 30 min for signs of bleeding and 
used ROTEM for real-time guidance and to maintain hemostatic balance while avoiding 
overcorrection that could exacerbate thrombosis risk. ROTEM analysis had not shown 
abnormal results preoperatively or postoperatively. During clamping of the aorta we did not 
use heparin because of the risk of bleeding, while the total cross clamping time was less than 
15 minutes.  



Surgery was completed successful and the patient was transferred to the pediatric cardiac 
ICU with ongoing hemodynamic and coagulation monitoring. Postoperative platelet count 
was 67x10^9/L, thus no further platelet transfusions was administered. The tranexamic acid 
infusion was continued in the first 24 hours after surgery. Early extubation in the first six 
hours after surgery was done with careful monitoring of hypertension and bleeding. 

A single thoracic drain was placed intraoperatively, with postoperative drainage amounting to 
20ml of blood within the first 24 hours. 

Two months after surgery, the patient platelet count was moderately low, 58x10^9/L, so 
despite the thrombophilic genetic background he was not recommended any antithrombotic 
drugs. 

Discussion 

Preoperative thrombocytopenia could be associated with an increased risk of bleeding. 
Excessive bleeding leads to increased mortality, morbidity, transfusion requirements and 
reintervention. (9) Platelet thresholds in pediatric cardiac surgery are not always uniform, but 
there are widely accepted practice ranges. The general principle is that platelet count should 
be >= 100x10^9/L before major surgery involving cardiopulmonary bypass (CPB). If there is 
a moderate thrombocytopenia (50-100x10^9/L), surgery can still be performed with 
availability of platelet transfusion and point-of-care coagulation monitoring (ROTEM/TEG). 
In case of severe thrombocytopenia (<50x10^9/L), elective cardiac surgery is considered 
unsafe and correction with platelet transfusion or addressing the underlying cause is generally 
recommended before proceeding (10).  

Children tolerate thrombocytopenia somewhat differently than adults, but CPB amplifies 
platelet dysfunction, making higher counts desirable. Fortunately, the corrective cardiac 
surgery in our patient did not require CPB. The platelet function (qualitative) can be just as 
important as the absolute count, so viscoelastic testing (ROTEM/TEG) is increasingly used to 
guide transfusions. (11) 

There have been some reports where splenectomy was performed in an attempt to improve 
platelet counts pre-cardiac surgery and also the use of off-pump cardiac surgery to reduce 
post-operative bleeding. There is one case report that suggests that safe and successful 
cardiac surgery is feasible in a group of patients despite a very low platelet count (< 20 × 
109/L). (12) In this group of patients, coagulopathy should be promptly treated in the 
immediate postoperative phase and management could be guided by point-of-care TEG 
analysis and this may be possible in the future with a more reliable point-of-care platelet 
function assessment kit. 

Genetic thrombophilia predisposes to arterial and venous thrombosis. In cardiac surgery, the 
risk is heightened due to altered hemostasis and endothelial activation during CPB, surgical 
manipulation of the aorta which brings risk of clot formation at repair site and postoperative 
reduced mobility and central lines. (13) These patients often require carefully titrated 
anticoagulation, both intraoperatively and postoperatively. Standard heparinization 400IU/kg 
is used for CPB; ACT monitoring is essential. If surgery is done without CPB (such as ours) 
heparin bolus is still usually given to reduce clot risk. We did not proceed with this because 
the surgeons were convinced that they will be finished with the aortic repair in less than 15 
minutes. A blessing in disguise was that our patient had low platelet count, so he did not 



require long- term postoperative coagulation or antithrombotic prophylaxis. Thrombosis 
involving the aortic arch or stenotic coarctation segment is rare in children; most published 
reports are isolated neonatal/infant cases or thrombotic complications after stent/graft 
placement. (14-17) 

Two months after surgery the child is recovering well, with no evidence of rethrombosis and 
stable hemodynamic status. Importantly, although thrombocytopenia persists (platelet count 
53x10^9/L on last checkup), there has been no clinically significant bleeding or deterioration. 
The absence of new thrombotic events in the early postoperative period is reassuring, 
considering the prothrombotic background associated with portal hypertension.  

Long-term follow up will be essential to monitor vascular patency, control of portal 
hypertension and the evolution of thrombocytopenia in this patient.  

Overall, this case demonstrates that with meticulous perioperative management, excellent 
outcomes are achievable, even in high risk pediatric patients with coexisting hematologic 
abnormalities and congenital cardiovascular malformations. 

 Conclusion 

This case underscores the complexity of anesthetic management in children with combined 
bleeding and thrombotic risks. Portal hypertension and splenomegaly contribute to severe 
thrombocytopenia and increased risk of bleeding during surgery, while thrombophilia 
predisposes to intraoperative and postoperative clot formation. Multidisciplinary 
coordination, goal-directed transfusion strategies and vigilant intra and postoperative 
monitoring are essential to ensure safe outcomes.  
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