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This case reports on a 60-year-old male patient who presented to hospital for elective surgical treatment 
of carcinoma of the pancreatic head. 

Case presentation    

• The patient‘s medical history included an axial hiatal hernia as well as the following surgical 
procedures over the years: goiter surgery, bilateral hip replacements, and bilateral knee 
replacements

• The patient had a Whipples procedure, however severe hemorrhagic shock developed 
intraoperatively as a result of an accidental portal vein injury requiring massive transfusion and 
reconstruction of the portal vein. The patient was postoperatively transferred intubated and 
sedated to the intensive care unit for hemodynamic stabilization

• In the context of hemorrhagic shock, the patient required high doses of norepinephrine up to 0.7 
µg/kg/min and was temporarily prescribed hydrocortisone as supportive therapy

• In addition to ROTEM (rotational thromboelastometry) -guided coagulation therapy and 
administration of numerous blood products, large amounts of crystalloid and colloid solutions were 
initially required in order to achieve hemodynamic stabilization given the severe endothelial barrier 
disturbances and massive volume losses via the abdominal drains. Applying these therapeutic 
measures, the patient quickly stabilized 

• Two days after the initial procedure, a second look surgery was performed
• His massive fluid losses via the drains but particularly via the inserted vacuum-assisted closure 

(VAC) pump only slowly decreased over time. During the phase when intra-abdominal anastomosis 
was not yet established, pancreatic and bile fluids were drained percutaneously via inserted drains. 
Due to massive distension of the small intestine and impaired venous drainage via the portal vein, 
surgical drainage was initially not possible

• Simultaneously, there was a massive increase in the inflammatory parameters. Therefore, calculated 
antibiotic therapy with piperacillin/tazobactam was initiated 

• Also the hemodynamic status deteriorated progressively. Despite intensified fluid therapy, 
prolonged intravascular hypovolemia developed. Therefore and due to increasing renal retention 
parameters (creatinine up to 2.6 mg/dl) and oliguria, extracorporeal renal replacement therapy 
(CRRT) was commenced 4 days after the initial operation

• Ischemia and hemorrhagic infarction of the intestine resulted in septic shock with massive barrier 
disruption (destruction of the glycocalyx) and high volume requirements

• Interestingly, despite the high volume turnover, the patient consistently showed good pulmonary 
gas exchange under ventilation

• In addition, as an expression of hyperinflammation serum interleukin IL 6 levels were markedly 
increased (1600 pg/ml). Therefore, the decision was made early on to additionally start 
hemoadsorption therapy with CytoSorb
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Treatment

• A total of two treatments with CytoSorb were performed from the onset of the septic episode 
(both treatments for 24 hours)

• CytoSorb was used in combination with CRRT (MultiFiltrate, Fresenius Medical Care) run in CVVHD 
mode

• Blood flow rate: 100 ml/min
• Dialysate flow rate: 2000 ml/h
• Anticoagulation: Citrate
• Position of CytoSorb adsorber: pre-hemofilter

Measurements

• Hemodynamics and requirements for vasoactive substances
• Inflammatory parameters
• Fluid balance

Results

• The hemodynamics situation quickly stabilized and only minor dosages of norepinephrine (up 
to 0.08 mg/h) were required to maintain stability. After that, there were no further episodes of 
hemodynamic instability 

• Already 24 hours after integration of the adsorber, a significant reduction in inflammatory 
parameters including IL-6 was noticed. Within 24 hours of CytoSorb therapy, IL-6 plasma levels 
reduced to 41 pg/ml 

• The positive fluid balance, which reached > 4 litres during the first treatment, clearly declined over 
the course of the second treatment. 48 hours after the start of CVVHD, a negative fluid balance 
could be achieved

Patient Follow-Up

• After completion of CytoSorb therapy, jejunal segment resection was required due to hemorrhagic 
infarction. Re-anastomoses by the Whipple approach could finally be performed another 3 days 
later. A R0 situation (no evidence of tumor cells) was achieved by re-resection in the area of the 
pancreas followed by direct closure of the abdominal wall 

• After simultaneous discontinuation of CVVHD and CytoSorb, negative fluid balance was achieved 
using loop diuretics, qualitative renal function also recovered

• Weaning was protracted due to the repeated surgical interventions. 12 days after the initial 
surgical procedure, the patient was extubated without problems and was breathing spontaneously 
and adequately

• The patient could be transferred to the normal ward in a stable condition. Due to development of 
a critical illness polyneuropathy, he was referred for neurological rehabilitation 
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• In this patient, the postoperative use of CytoSorb for combined hemorrhagic and septic 
shock and multiple organ failure following surgery for carcimona of the pancreatic 
head with a complicated course resulted in hemodynamic stabilization, control of 
hyperinflammation and improvement in volume status

• According to the authors, timely application of CytoSorb therapy in this complex case was 
presumably, at least in part, responsible for control of the hyperinflammation, preventing 
progression of further organ system dysfunctions 

• There was no clotting of the system throughout the treatment period and treatment with 
CytoSorb was safe and easy. No adverse events were recorded

Conclusion


