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TPN Peritoneal Extravasation 
 
Umbilical venous catheters (UVC) in newborns provide intravascular access for 
administration of intravenous fluids, parenteral nutrition (TPN), drugs, transfusions and 
central venous monitoring especially for management of low birth weight infants. Improper 
placement of umbilical catheters is associated with complications that may lead to morbidity 
and mortality. The tip of the umbilical venous catheter should be positioned at the junction 
of the inferior vena cava and right atrium just at or above the level of the diaphragm (T7 to 
T9). Also, adequate blood return must be obtained before use. A normal positioned UVC 
between T7 and T9 can stay in use up to 14 days if intravenous access is in need, 
otherwise is advised to discontinue the UVC by day 10 and replace it with a percutaneously 
place intravenous central catheter. Improper placement of UVC can lead to intraperitoneal 
extravasation of TPN. This may also lead to vessel perforation or liver capsule disruption 
due to hepatic necrosis. The complication of intraperitoneal spillage has an insidious onset. 
The infant will develop abdominal distension, tenderness associated with acute pain, 
ascites, dehydration, hemoconcentration, characteristic induration of the abdominal wall 
due to infiltration of the soft tissue and acute renal failure from hypovolemia and 
hypertonicity of TPN. Abdominal ultrasound will demonstrate ascites. Paracentesis if 
performed reveals a cloudy fluid high in glucose, triglycerides and protein consistent with 
TPN. The differential diagnosis is chylous ascites with high chylomicrons and lymphocytes 
in a peripheral smear of fluid sample. Intraperitoneal TPN extravasation has also been 
reported after placement of femoral central a venous catheter. Management of TPN 
peritoneal extravasation should consist of catheter removal, paracentesis or peritoneal 
exploration to accomplished peritoneal lavage of the offending fluid. Prognosis is usually 
good if not associated with serious liver laceration with uncontrollable hemorrhage. 
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Alpha-1-Antitrypsin Deficiency 
 
Alpha-1-antitrypsin is a glycoprotein produced primarily in the liver secreted under the 
influence of proinflammatory cytokines forming several globulins whose roles are to 
suppress additional tissue damage by neutralizing granulocyte elastase and proteinase 
primarily in the lung during infective and inflammatory process. Is responsible for protecting 
tissues against proteolytic damage by enzymes like neutrophil elastase and proteinase. It is 
also a tissue reparation inductor. Deficiency of alpha-1-antitrypsin (A1ATD) is a rare 
autosomal recessive co-dominant disorder most often seen in Northern European ancestry 
populations. A1ATD is the most common genetic cause of pediatric liver disease and 
transplantation. The defect in alpha-1-antitrypsin expression in the hepatocyte is followed by 
damage to the liver and/or lungs primarily. A1ATD can be asymptomatic or long-lasting and 
even permanently symptomatic depending in expression on the genotype and numerous 
exogenous factors such as infection, toxic or other damages to the liver and lungs. Liver 
damage occurs due to intrahepatocyte retention of alpha-1-antitrypsin and in the lung due 
to the lack of its protective effect. Early in life A1ATD causes a cholestatic syndrome, 
conjugated hyperbilirubinemia beyond the second week of life, associated with low birth 
weight and poor weight gain sometimes difficult to differentiate from biliary atresia. The liver 
damage is severe in only 1-2% of affected patients, most often has a slowly progressive 
character and juvenile cirrhosis develops in 15% of cases. In other organs A1ATD can 
cause pulmonary emphysema (chronic obstructive pulmonary disease), cytoplasmic anti-
neutrophil cytoplasmic vasculitis and inflammatory necrotizing panniculitis in the skin. 
A1ATD individuals screened at birth who smoke develop COPD by age of 40 years. A1ATD 
is also associated with other diseases such as rheumatoid arthritis, sinusitis, nasal polyps, 
inflammatory bowel disease, peptic ulcer disease and diabetes. Management of A1ATD is 
limited. A diagnosis of A1ATD may have important implications including testing of family 
members, genetic counseling, smoking avoidance, avoidance of high risk occupations and 
consideration of augmentation therapy. 
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Thromboelastography 
 
Coagulation disorders can lead to intra- or postoperative bleeding associated with 
increased morbidity and mortality. The transfusion of blood products to correct 
coagulopathy disorders is guided by clinical judgement, standard laboratory testing (PT, 
PTT, platelets, bleeding time, etc.), and thromboelastography testing. Thromboelastography 
(TEG) is a viscoelastic hemostatic assay, a functional test of clot formation and degradation 
performed on whole blood, at a point of care (emergency department, intensive care units 
or operating room) for clotting system deficiency that analyzes each phase of the 
coagulation process. Blood from a patient is mixed with citrate and placed in a cup of the 
TEG machine connected to a computer. The cup oscillates and the coagulation process 
occurs. This testing rapidly generates numeric and graphic results that can lead to guided-
directed intervention for correct of coagulation disorders. Five variables are measured 
using thromboelastography. They are: R (reaction time) quantify as the time until 
measurable clot is formed, usually between five and 10 minutes. Should the patient have a 
prolonged R time then management is with fresh frozen plasma transfusion. K time - time 
since initial clot formation until it has a 20 mm fixed strength, normally one to 3 minutes. An 
abnormal K-time means low fibrinogen levels and is managed with cryoprecipitate. Alpha 
angle - is the speed of fibrin accumulation, similarly, affected by fibrinogen levels. Normal 
alpha angle is 53-72 degrees. Again, an abnormal alpha angle is managed with 
cryoprecipitate. Maximum amplitude (MA) - consist of the highest vertical amplitude of the 
TEG tracing. MA reflects the strength of the clot normally reaching 50-70 mm. A narrow 
maximum amplitude is managed with platelets infusion. LY30 percentage - represent 30% 
decrease in the amplitude of the TEG tracing thirty minutes after maximum amplitude is 
obtained. It is a measure of fibrinolysis normally being zero and 8%. A higher than normal 
LY30 is indicative of a hypercoagulable state and may be managed with antifibrinolytics 
such as aminocaproic acid. TEG is superior to conventional coagulation testing in detecting 
early trauma coagulopathy reducing mortality. TEG should be available in trauma level I 
and II centers.       
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