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Embolism in Liver: A Rare Location

Karacigerde Hava Embolisi: Nadir Bir Yerlesim Yeri
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ABSTRACT

Air embolism is a rare clinical entity that must be well recognized with high morbidity and
mortality rates. Sensitive early diagnosis methods are available for air embolism, but these
methods are not always easy to reach. With the detection of venous air embolism, mortality
and morbidity can be reduced by rapid aspiration of air and concomitant treatment. It is
important to recognize and prevent the problems that embolism may cause in the early period.
In venous air embolism, the amount of aspirated air is directly proportional to mortality and
morbidity. The most important approach here is to try to prevent the development of air
embolism and to make an early diagnosis in possible cases, keeping in mind that it can always
develop. In this case report, we present a 51-year-old female patient with the diagnosis of air
embolism in the postoperative period and the treatments applied.
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0z

Hava embolisi nadir goriilen ancak yiiksek morbidite ve mortalite oranlar1 ile iyi taninmasi
gereken bir klinik durumdur. Hava embolisi i¢in sensitif erken tan1 yontemleri bulunmaktadir,
ancak her zaman bu yontemlere ulasmak kolay olmamaktadir. Venéz hava embolisinin
saptanmasi ile birlikte, havanin hizla aspire edilmesi ve yandas tedavilerin uygulanmasi ile
mortalite ve morbiditede azalma saglanabilmektedir. Onemli olan erken dénemde embolinin
ortaya ¢ikarabilecegi sorunlarm taninmast ve Onlenmeye c¢aligilmasidir. Venéz hava
embolilerinde, aspire edilen hava miktari ile mortalite ve morbidite dogru orantilidir. Burada
en Onemli yaklasim hava embolisi gelisimini engellemeye ¢alismak ve her zaman
gelisebilecegini akilda tutarak olas1 durumlarda erken tan1 koymaktir. Bu olgu sunumunda 51
yasinda kadin hastada postoperatif donemde hava embolisi tanis1 konmasi ve uygulanan
tedaviler sunulmustur.

Anahtar kelimeler: Hava embolisi; laparoskopi; karaciger; yogun bakim tinitesi.

INTRODUCTION

Gas embolism is an iatrogenic clinical problem mainly caused by gas entering the
vascular system. In the literature, the term air embolism is used because air is the
most common culprit in most clinical situations. However, embolism may occur
following the use of other gases such as carbon dioxide (used during laparoscopy)
and nitrogen protoxide. In arterial air embolism (AAE), air passes from heart defects
or transpulmonary shunts into the systemic circulation and is referred to as paradoxic
air embolism (PAE). Venous and arterial embolism have different presentations and
effects that can be fatal if not recognized or treated.
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The air entering the arterial system is well tolerated by
most organs. However, organs with high oxygen
consumption such as brain and heart are more prone to
damage. Hypoperfusion and hypoxia develop as a result of
end-arteriolar obstruction in these organs and cause cell
damage. This further reduces oxygenation by causing
edema in the tissue (1).

For the formulation of venous air embolism (VAE), there
must be a connection between the gas and the vein and the
pressure difference between them requires the gas to enter
the venous system. The damage will depend on the amount
of air entering, the speed of air entry and the position of
the patient. Very high amounts of air such as 5 ml/kg are
often required for major effects such as cardiovascular
stability and cardiac arrest. However, clinical symptoms
may occur even with small amounts such as 0.5 ml/kg/min
(2).

With the detection of VAE, rapid aspiration of air can
reduce mortality and morbidity. In sudden VAEs, the
amount of aspirated air is directly proportional to mortality
and morbidity (3). The frequency of VAE is reported in
varying proportions depending on the monitoring methods
used (4). Prudence and fast action are key to preventing
morbidity and mortality in clinical situations at risk.

Air embolism is an uncommon complication in
laparoscopic surgery, but can be fatal if encountered (5).
After the pneumoperitoneum is formed, it may occur as a
result of the progression of the operation and the transition
of the gas into the opened venous system, or by
accidentally introducing the gas into the vascular structure
instead of the abdomen. In this case report, we aimed to
present a case report of air embolism during laparoscopy
and subsequent localization of the liver.

CASE REPORT

A 5l-year-old female patient underwent surgery for
elective laparoscopic nephrectomy (LN) because of the
presence of a common source of infection. The patient had
no additional problems other than known hypertension.
The preoperative laboratory values of the patient were
within normal limits. After routine non-invasive
monitoring (ECG, noninvasive blood pressure, pulse
oximeter), anesthesia was induced with propofol 2 mg/kg,
rocuronium 0.6 mg/kg and fentanyl 1 ug/kg. Anesthesia
was maintained with desflurane MAC 1 and 50% FiO;
oxygen-nitrogen mixture. End-tidal carbon dioxide
(EtCO2) monitoring was performed.

After the left lateral decubitus position, a veress needle
was placed and carbon dioxide gas was tried to be given.
However, resistance was encountered. Insufflation ceased.
The laparoscopy method was abandoned without the
placement of the trocars and it was decided to perform
nephrectomy with open access technique (Hasson
technique). The patient's hemodynamic parameters were
stable. After the peritoneum was opened, the patient's
EtCO, level decreased to 18. Blood pressure was arterial
(TA): 53/33, heart rate (HR): 40 and SpO,: 83. ST
elevation was observed on the ECG monitoring. Surgery
was terminated and emergency closure was started.
Nephrectomy could not be performed. The patient was
ventilated with 100% O,. Ephedrine 15 mg and atropine 1
mg were administered to the patient. The patient's TA and
end-tidal levels recovered rapidly. 0.6 mg enoxaparin
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sodium was administered subcutaneously. The patient was
started to awaken with suggamadex 200 mg when TA:
127/67, HR: 97, SpO3: 99 and EtCO,: 29. The patient was
extubated without any problem. The patient's saturation
after extubation was around 90 with mask oxygen. The
patient was taken to intensive care unit with the
preliminary diagnosis of myocardial infarction (MI) and
pulmonary thromboembolism (PTE).

On admission to the intensive care unit, TA: 138/78, SPO:
93 (with oxygen), and KH: 88. The pH of the patient's
blood gas was 7.35, POz 59 and PCO2: 34. Cardiac
enzymes, D-Dimer, hemogram, biochemistry parameters,
PT-INR were studied. A 12-lead ECG was obtained. T
negativity was observed in V 4-5-6 on ECG. Biochemistry
values were reported as troponin; 22 ng/L and CK-MB:
1.57 pg/L. The patient was consulted with cardiology
clinic. Echocardiography showed no evidence of PTE.
ECG changes were evaluated as nonspecific changes. D-
Dimer was reported as 0 mg/L. The control troponin value
was reported as 47 ng/L. MI diagnosis was ruled out.
Intravenous  contrast-enhanced  thorax  computed
tomography (CT) was performed. Tomography was
reported as ‘PTE was not observed. There are air densities
in the liver entering the gravitational area’ (Figure 1). It
was concluded that the patient developed air embolism.
The patient had abdominal pain. She was consulted with
general surgery clinic. Analgesic was not applied to the
patient and a follow-up decision was made. Because of air
embolism in the intestines, necrosis was thought to occur
and lower-upper abdominal CT with intravenous contrast
was performed. Abdominal CT showed disappearance of
air densities observed in the liver (Figure 2). No pathology
was observed in the bowel. Non-cardiogenic pulmonary
edema was detected in the lungs. The patient's lung
pathology improved and she was taken to the service for
two days and discharged home without any problem.

DISCUSSION

With the development of laparoscopic devices and
technology in recent years, laparoscopy has started to play
an important role in the treatment of genitourinary
problems. LN was described in 1991 by Clayman et al. (6).
The reasons for LN being superior to open surgery can be
listed as: lower mortality, less blood loss, shorter return to
daily life and better cosmetic appearance (7).

In a multicenter study of laparoscopic complications in
retroperitoneal and pelvic extraperitoneal cases, the most
common type of complication was vascular injury (8).
Veress needle was held responsible for 18% of input
injuries (9). In fact, although this needle is thinner than the
trocar, it causes a higher rate of injury than the trocar.
Complications due to carbon dioxide insufflation have
been reported in 2-4% of cases. Common complications
are cardiopulmonary system disorders, hypercarbia and
pulmonary acidosis. Gas (air) embolism is the most feared
but rare complication of carbon dioxide. In the treatment
of gas embolism, it is necessary to stop the insufflation and
evacuate pneumoperitoneum. Rapid treatment is the most
important factor determining morbidity and mortality. The
patient is moved to the trendelenburg and left lateral
decubitis position, which helps to move the gas bubble
from the pulmonary circulation to the right heart. The
patient is hyperventilated with 100% oxygen.
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Transesophageal ultrasound can be used to display the air
and aspirate it by a central venous catheter. Hyperbaric
oxygen therapy (HBOT) should be considered especially
in hemodynamic disorders, cardiopulmonary
insufficiency, neurological deficit and end-organ damage
(10).

In our case, VAE was diagnosed with sudden decrease in
EtCO, and hemodynamic disturbance as a result of
ventilation perfusion incompatibility. First, PTE and MI
were ruled out. In our case, it was observed that a small
amount of air accidentally delivered to the systemic
circulation went to the liver which is the top organ due to
the patient's position. Since air embolism was not
suspected initially in the patient, central catheter was not
inserted and air was not aspirated. However, since there
was no massive embolism, there was no life-threatening
condition and the patient's hemodynamics recovered
rapidly with supportive therapy.

The aim of this case report is to consider the suspicion of
air embolism in case of resistance to CO- insufflation after
the placement of veress needle in laparoscopic surgery as
in our case. In such a case, CO; insufflation should be
stopped first and the patient should be followed closely for
hemodynamics, EtCO, and blood gases for at least 5-10
minutes in terms of air embolism. If necessary,
postoperative intensive care therapy may be required.

Informed Consent: Informed Consent was obtained from
patient about case presentation.
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Figure 1. Air densities in liver

Figure 2. Air densities in liver are lost, pleural fluid is
increased
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