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Background Laparoscopic surgery for trauma patients has been gaining popularity as a safe and effective diagnostic 
and therapeutic technique, particularly for patients who present with no definite indication for 
laparotomy but for whom prolonged observation may be detrimental. Possibility of carbon dioxide 
(CO2) embolism has been proposed, but actual risk remains unknown. To our knowledge, this is the 
first case of CO2 embolism during laparoscopy for trauma described in literature.

Summary We present a fifty-year-old man who sustained stab wounds to the abdomen and was 
hemodynamically stable the trauma bay. Focused Assessment with Sonography for Trauma (FAST) 
exam did not show free intraperitoneal fluid, but because of concern for fascial penetration, the 
patient was taken to the operating room for diagnostic laparoscopy. After insufflation and upon 
insertion of the first trocar, the patient developed clinical signs consistent with gas embolism. He was 
successfully treated with supportive measures. Laparotomy revealed multiple traumatic injuries to 
the bowel and mesentery as well as a contained hematoma by the inferior vena cava. Although our 
patient initially stabilized, and we were able to complete the damage control operation, he developed 
refractory acidosis, coagulopathy, and arrhythmia, and he died 12 hours after admission.

Conclusion Patient selection is key when considering laparoscopy for trauma. Quick diagnosis and timely 
intervention are paramount to successful management of gas embolism.
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Introduction
Care of the trauma patient is in constant evolution. Cur-
rent trends lean towards nonoperative management when 
clear indications for open exploration are absent. Howev-
er, the question of “when to operate” continues to present 
a challenge as delay in diagnosis and treatment leads to 
poor outcomes. Minimally invasive surgery via laparos-
copy offers a middle ground, reducing the possibility of 
missed injury and subsequent complications while sparing 
the cost and morbidity associated with negative laparot-
omy. In the 1990s, missed injury rate during diagnostic 
laparoscopy in trauma patients was as high as 77%.1 It has 
improved to 0–3% over the last decade and likely reflects 
increased surgeon experience and improvements in tech-
nology.2–4 One theoretical concern in trauma laparoscopy is 
propagation of CO2 embolism with pneumoperitoneum. 
This complication has been reported in other laparoscopic 
operations and spans gynecologic, urologic, hepatobiliary, 
and bariatric surgery fields.5–9  Incidence of symptomatic 
gas embolism during any laparoscopic case is reported to 
be 0.001% to 0.59%.10 It is arguably even more likely in a 
trauma patient due to potential existence of vascular injury 
or solid organ damage and presence of hypovolemia, all 
known risk factors for CO2 embolism. Although we do 
not have direct radiologic proof, we believe it occurred in 
our patient.

Case Description
A fifty-year-old homeless man with a history of metham-
phetamine abuse and diabetes was brought in after being 
stabbed in the left upper quadrant of the abdomen and 
the right shoulder. The patient was hemodynamically sta-
ble, with no evisceration or peritonitis and negative FAST 
exam. Decision was made to proceed to the operating 
room for a laparoscopic assessment of the peritoneal cavi-
ty and organs as fascial penetration was suspected. Abdo-
men was insufflated using Veress needle to pressure of 15 
mm Hg. An umbilical trocar was inserted without issue; 
there was no concern for iatrogenic injury. Shortly after 
the anesthesiologist noted abrupt and profound drops in 
end-tidal CO2, blood pressure, and heart rate. Laparosco-
py was aborted. Patient was placed in Trendelenburg and 
left lateral decubitus position; multiple doses of ephedrine, 
epinephrine, and phenylephrine were administered. Cen-
tral venous catheter was placed in the right internal jugular 
vein, and an attempt was made to aspirate the gas bubble. 

Patient eventually stabilized enough to proceed. Midline 
laparotomy was performed, at which time we found four 
separate small bowel enterotomies, a mesenteric injury, and 
an injury to the inferior vena cava with a contained hema-
toma. Postoperatively, the patient became coagulopathic 
and continued to have labile blood pressure, intermittent 
arrhythmias, and severe acidosis. He died approximately 
12 hours after admission.

Discussion
Laparoscopy is useful in trauma setting for direct visual 
evaluation of peritoneal cavity in patients without obvious 
indications for laparotomy but whose mechanism of injury 
leads to suspicion of intraabdominal pathology, particular-
ly hollow viscus injuries and diaphragmatic injuries. The 
rate of unnecessary laparotomy has been reported at 26 to 
57%,15,16 but potentially can be reduced to less than 10% 
by utilizing laparoscopy17,18  resulting in shorter hospital 
stay, fewer complications such as incisional hernia, and 
reduced cost.19 Appropriate patient selection remains very 
important, and some contraindications for laparoscopy in 
a trauma patient include shock, diffuse peritonitis, eviscer-
ation, penetrating anal or vaginal trauma, and intracranial 
trauma.

A gas embolism that causes hemodynamic instability car-
ries 28% mortality rate.11  Given the rarity of this com-
plication, it has only been studied in animal models that 
estimated that the LD50 for 70 kg person would be 1750 
mL of gas.12 These studies also demonstrated that a 5 mL 
bubble dissolves in a pig’s right atrium in less than 30 sec-
onds.13,14 When intraoperative gas embolism is suspected, 
appropriate maneuvers should be performed to allow CO2 
embolus time to dissolve. Table 1 lists presenting signs and 
management steps.

Conclusion
Our experience shows gas embolism in laparoscopy for 
trauma is not just a theoretical possibility. The condition 
was recognized and addressed quickly by our anesthesiol-
ogist. Unfortunately, the combination of the intraopera-
tive gas embolism and the patient’s primary injury with 
subsequent coagulopathy caused his demise hours into the 
resuscitative efforts. Additional imaging such as computed 
tomography may have been helpful in identifying the vas-
cular injury preoperatively.
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Lessons Learned
To our knowledge, this is currently the only described case 
of carbon dioxide embolism during trauma laparoscopy 
in literature; therefore, we do not recommend abandon-
ing this useful technique for fear of this rare complication. 
However, high index of suspicion and familiarity with the 
management algorithm is paramount.
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Clinical signs Interventions
Hypotension 
Decreased cardiac output 
Decreased end-tidal CO2 
Hypoxia 
Cyanosis 
Pulmonary hypertension 
Right heart strain 
Jugular venous distention 
Arrhythmia, ST segment changes 
Myocardial infarction 
Cardiac arrest

1. Immediate cessation of insufflation
2. Discontinuation of nitrous oxide and ventilation with 100% oxygen
3. Patient should be placed in left lateral decubitus and Trendelenberg position to 

move the gas bubble from right ventricular (RV) outflow tract into the RV apex.
4. Right internal jugular central venous catheter should be placed attempt made 

to aspirate gas from the RV.
5. Continued fluid resuscitation
6. Inotropes, vasopressors, and pulmonary vasodilators
7. Cardiopulmonary resuscitation per ACLS protocol
8. In extreme cases intra-aortic balloon pump or cardiopulmonary bypass may be 

needed.
9. Hyperbaric oxygen

Table 1. Gas embolism recognition and management.


