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Abstract
Fatal adverse events caused by any health professional as consequence of malpractice are uncommon. In this work, the 
authors report a fatal cardiac tamponade associated with a peripherally inserted central catheter (PICC) by the right jugular 
vein that perforated the right atrium of the heart. The diagnosis of cardiac tamponade was not detected in hospital during the  
intrapericardial infusion of total parenteral nutrition and was only registered during the autopsy. The postmortem examination 
showed a milky liquid inside the pericardial cavity compatible with the total parenteral nutrition administered. The catheter 
in its migration in the cardiac chambers, mechanically perforated the inner wall of the endocardium between the trabeculae 
carneae, continued its course between the myocardial fibers until it was externalized. In conclusion, cardiac tamponade, 
although it is an extremely rare medical complication, has a high risk of fatality specially if peripheral rather than central 
veins were cannulated.
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Case report

A Caucasian adolescent male, 16 years old, 1.78 m tall, 
without remarkable past medical history, and victim of a 
traffic accident (overturned car), underwent abdominal lapa‑
rotomy with splenectomy 1 day after the accident. Due to the 

severity of the case, he was taken to an Intensive Care Unit, 
where he remained on mechanical artificial ventilation and 
total parenteral nutrition with intravenous lipid emulsion via 
a peripherally inserted central catheter (PICC). The patient 
evolved satisfactorily and was already breathing without the 
aid of a ventilator. Between the 14th and 15th day after the 
car accident, he developed cardiorespiratory failure due to 
cardiogenic shock and cardiopulmonary resuscitation was 
unsuccessful. Because he was involved in a traffic accident, 
a forensic autopsy was requested by the local prosecutor.

The pathologist doctor, specialist in legal medicine, per‑
formed the autopsy approximately 10 h after the death. The 
external examination of the body evidenced the presence of a 
dressing in the right lateral region of the neck with a central 
venous catheter inserted via the right internal jugular vein  
(Fig. 1) and a surgical wound sutured with nylon threads 
in the abdominal midline (xiphopubic incision). Internal 
examination revealed a massive cardiac tamponade (also 
known as pericardial tamponade) distending the pericardial  
sac, with approximately 300  mL of a milky content  
compatible with the infusion of parenteral nutrition in the 
pericardial space (Fig. 2). On the anterior surface of the 
heart, on the wall of the right ventricle, it was observed the  
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presence of a lumpy fibrin white mass with a bluish punc‑
tate structure in the center (Fig. 2B, C). Discrete abdominal 
adhesions compatible with abdominal surgery and splenec‑
tomy were also registered. Histopathological examination of 
the vicinity of perforation was not performed due to techni‑
cal limitations.

Once the heart chambers were opened, the presence of a 
venous catheter perforating the inner wall of the right ven‑
tricle, transfixing the myocardium and with the extremity 
externalizing in the lumpy area on the surface of the heart, 
was registered (Fig. 3). After opening the cranial cavity, 
there was a slight hematoma in the left occipital region, 
without changes or cerebral edema. X‑ray data referring to 
the catheter placement and its position was not taken during 
hospitalization.

Discussion

Central venous catheters are commonly used for adminis‑
tration of fluids, drugs, total parenteral nutrition, chemo‑
therapy, and hemodialysis and for monitoring. The access to 
the central veins can be accomplished by inserting catheters 
surgically or through peripheral veins (PICC). Cannulation 
of the internal jugular, subclavian, femoral, and umbilical 
veins are typically used and less commonly the antecubital 
veins [1]. In spite the well‑recognized benefits and wide‑
spread use, the central venous catheter also has risks [2]. 
They can be classified into early and late complications. 
The early complications are those that typically occur due to 

iatrogenic causes and are usually mechanical in nature, such 
as puncture needle perforation during insertion, cardiac tam‑
ponade, hemothorax, hydrothorax, and pneumothorax [2]. 
Late complications usually arise from the prolonged time 
of the catheter, and the most common are infectious such as 
endocarditis and sepsis, systemic and pulmonary emboliza‑
tion, and thrombotic embolism [3, 4]. Specifically cardiac 
tamponade, although it is an extremely rare medical compli‑
cation specially in adults in comparison to neonates, it has a 
high risk of fatality specially if peripheral rather than central 
veins were cannulated [5–7]. Other much common causes  
not catheter‑related have also been described [8, 9]. Cardiac 
tamponade, as a cause of death, occurs when the pressure of the  
fluid within the pericardial sac (i.e., between the 2 layers 
of the pericardium, the visceral and parietal pericardium) 
is high enough to impair the venous return to the heart [10]. 
As more and more fluid enter in the pericardial sac, there is 
a corresponding increase in intrapericardial pressure, which 
impairs cardiac filling and results in decreased stroke volume 
and cardiac output and compensatory tachycardia [11, 12]. 
The heart stops in systole, resulting in an apparent deeper 
wound at autopsy than at the time of infliction, when the 
heart may have been in diastole [13].

In this work, we report a very case of an iatrogenic 
event found at a forensic autopsy. Forensic examination 
was requested since it is mandatory accordingly the cur‑
rent national legislation for fatal victims of traffic acci‑
dents. The observed cardiac tamponade was due to the 
direct traumatic puncture and perforation that led to peri‑
cardial cavity fluid accumulation secondary to the place‑
ment of central venous catheters in the internal jugular 
vein. Reported risk factors for cardiac tamponade include 
the following [1]: (i) the incorrect position in the atrium 
or ventricle of the catheter tip, which must be placed in 
the vena cava outside the cardiac silhouette; (ii) catheter 
material; (iii) the type of infusion such as hyperosmolar 
fluids as total parenteral nutrition and potassium‑enriched 
sodium chloride solution inducing hyperkaliemia with 
subsequent ST elevation and ventricular fibrillation; and 
recently described due to (iv) catheter ablation ventricu‑
lar arrhythmias, even without antithrombotic treatment 
[14]. Consequences may be manifested within minutes or 
hours depending on the rate of fluid accumulation. Early 
diagnosis and appropriate treatment of complications are 
essential for survival. Non‑specific symptoms and signs 
such as  nausea, sudden illness, dyspnea, retrosternal 
pain, cyanosis, jugular vascular distention, muffled heart 
sounds, pulsus paradoxus, hypotension, increased central 
venous pressure, confusion, and tachycardia, turns the 
diagnosis difficult and contributes to the high mortality   
rate of this condition [15]. The incidence is not  
well established and ranges from 0.01 to 3% depending on 
the series [16, 17]. Cartwright [18] reported an incidence  

Fig. 1  Dressing in the right lateral cervical region with a double‑
lumen peripherally inserted central catheter (PICC) by the right jugu‑
lar
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of 1% to 3% in infants with a mortality rate of 30% to 50%. 
Collier et al. [19] reported 10 deaths in 11 cases of car‑
diac tamponade, and the only survivor had brain damage 
and lives in a vegetative state. Garcia et al. [20] reported 
a case of successful diagnosis and treatment of cardiac 
tamponade by parenteral nutrition in a 31‑year‑old female. 
Comparable to our case, a 22‑year‑old patient had a fatal 
cardiac tamponade 3 days after central catheter placement 
with diagnosis made at autopsy [21]. Cardiac tamponade 
as a consequence of cardiac perforation is even more rare  
in scientific literature, being most of them related to hemo‑
pericardium [22]. In 67 cases reviewed by Chabanier  
et al. [23], 23% presented with cardiac arrest, 33% pre‑
sented with rapid deterioration in circulatory collapse, 
and 39% presented with slow deterioration. In 65%  
of the patients, the diagnosis was made during the  
postmortem examination. The site of perforation 
was in the right atrium in 53%, in the right ventricle  

in 33%, and in the superior and inferior vena cava in 6.6% 
each.

Although rare, cardiac tamponade associated with the 
implantation of a central venous catheter is a serious com‑
plication with a high mortality rate. In our case, a high 
index of suspicion aiming an early diagnosis and appropri‑
ate treatment would not lead to a fatal event. In patients 
with PICC, the sudden decompensation should be followed 
by an urgent echocardiography to exclude the possibility of 
cardiac tamponade, commonly seen by the low voltage of 
the QRS complex.

Finally, prevention of cardiac tamponade can be done 
by adopting appropriate practices for catheter placement 
such ensuring that the tip of the catheter remains outside 
the heart silhouette, confirmed by chest X‑ray before fluid 
infusion. Computed tomography and magnetic resonance 
imaging (MRI) accurately demonstrate the presence 
of pericardial fluid and may give some insight into the 

Fig. 2  Bulky cardiac tamponade distending the pericardial sac (A), and lumpy white area of fibrin with bluish punctate structure of the catheter 
in the center (B and C). A milky content is evident (B and D)
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pathology responsible for causing it. The visceral peri‑
cardium extends over the major vessels up to 3 cm, so 
to prevent cardiac tamponade, the catheter tip should be 
positioned 2 to 3 cm above the superior vena cava‑right 
atrial junction but that depends on the age and controversy 
and disagreement among individuals and specialties exists 
[24, 25].

Key points

1. A very case of an iatrogenic event found at a forensic 
autopsy was reported.

2. The fatal cardiac tamponade was due to peripherally 
inserted central catheter are rare.

Fig. 3  The path taken by the catheter in the heart wall and perforation site between the trabeculae carneae of the right ventricle
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3. Early diagnosis and appropriate treatment of complica‑
tions are essential for survival.
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