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A B S T R A C T   

Percutaneous needle biopsy is minimally invasive and widely performed. Bleeding is an important 
complication of needle biopsy. Because the wound created by the needle is small, the recognition 
of bleeding in the body may be delayed, and this delay can lead to hemorrhagic shock and death. 
We report two cases of hemorrhagic shock in which the trauma triad of death developed after 
needle biopsy and the patients required resuscitation and damage control surgery. Needle biopsy 
is less invasive but cannot stop bleeding, and so surgery should be considered to ensure hemo-
stasis in a compromised patient.   

Introduction 

Percutaneous needle biopsy is a minimally invasive procedure, but it is associated with some complications [1,2]. Bleeding is 
common and sometimes leads to hemorrhagic shock and death. After needle biopsy, the wound is extremely small, and so it is easy to 
overlook bleeding; bleeding is often found after complications ensue. Prolonged hemorrhagic shock causes the trauma triad of death: 
metabolic acidosis, hypothermia, and coagulopathy [3,4]. Mortality depends on the pathology of bleeding, so it is important to stop 
bleeding and transfuse before cardiopulmonary arrest. Some patients with cancer already have coagulopathy resulting from the 
malignant tumor [5]. Therefore, physicians should perform biopsy with caution. 

We report two cases of hemorrhagic shock that occurred after percutaneous needle biopsy and necessitated resuscitation. The first 
case involved shock caused by bleeding after needle biopsy of the liver, and second involved pleural bleeding. 

Case 1 

A 57-year-old man was admitted to our emergency department with cardiac arrest. The patient was resuscitated by advanced life 
support and underwent veno-arterial extracorporeal membrane oxygenation because we were suspected acute coronary syndrome at 
admission. At presentation, however, his hemoglobin level was 5.8 g/dL, and his fibrinogen level was 145 mg/dL; blood gas tests 
showed a pH 6.74 and a lactate level of 17.4 mmol/L. We were strongly suspected that the pathology of bleeding somewhere in his 
body caused cardiac arrest. Moreover, his body temperature was not abnormal, but lactate acidosis and coagulopathy had already 
occurred; thus, two components of the trauma deadly triad of death were present. 
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After resuscitation, from his family, we got his medical history that he had undergone needle biopsy of the liver to scrutinize cancer, 
the primary lesion of which was unknown, at another general hospital. Because the patient was examined at another hospital, in-
formation about him was sparse. We performed laparotomy to achieve hemostasis of the liver injury. The bleeding was in the lateral 
area of the liver (Fig. 1.). Hemostasis was achieved and gauze packing was performed; then we performed damage control surgery and 
open abdomen. Two days later, however, he could not be resuscitated. 

Case 2 

A 57-year-old man was admitted to our emergency department with right massive hemothorax that developed in another hospital. 
The patient had undergone needle biopsy of the pleura to examine bilateral pleural effusion of uncommon cause. Shortly after his 
arrival at our hospital, cardiac arrest occurred, and the patient needed advanced life support. We performed right thoracotomy and 
confirmed a bleeding point from right dorsal fifth intercostal artery (Figs. 2 and 3). At surgery, his hemoglobin level was 4.6 g/dL, and 
his fibrinogen level was 83 mg/dL; blood gas tests showed a pH of 7.04 and a lactate level of 17.4 mmol/L. In addition, body tem-
perature was 32.1 ◦C; thus, he already had all the components of the trauma deadly triad. Due to unstable condition, we decided to 
perform damage control surgery and gauze packing at the bleeding point and temporarily close the chest wall. 

After 2 days, we verified hemostasis and closed the patient’s chest. He survived, and a month after admission to our hospital, he was 
transferred to the previous hospital. 

Discussion 

Percutaneous needle biopsy is less invasive than surgical biopsy, and some of its complications, such as bleeding, infection, 
peritonitis, pleural injury, and pain, are more likely to be overlooked [6–8]. The most dangerous complication in liver biopsy is 
bleeding. The previous reports showed that the rate of bleeding complications was 1%–6% in cases of mild liver disease without 
transfusion and 0%–5% in cases of moderate to severe liver disease with transfusion or intervention, and the mortality rate was 
approximately 0.5% or less [6]. On the other hand, common and serious complications of thoracic needle biopsy include not only 
bleeding but also pneumothorax. Pneumothorax was the most common complication according to two reports, occurring in 35% of 
patients who underwent thoracic needle biopsy [8,9]. The mortality rate was between 0.02% and 0.15% [8,9]. Biopsy is performed in 
order to examine in detail malignant diseases that have caused coagulopathy [5]. With coagulation disorders, even small amounts of 

Fig. 1. Confirmed bleeding from the lateral portion of the liver. The bleeding site (white arrow) was closed with sutures and an electric device, but 
the closure was difficult because the patient had coagulopathy. 
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bleeding, such as that caused by needle biopsy, do not cease spontaneously and are difficult to stop, and they can cause hemorrhagic 
shock and death. 

In patients with liver tumor or hepatitis, needle biopsy carries a high risk of certain complications [6,7]. In case 1, biopsy of the 
lateral hepatic segment, which is anatomically anchored loosely and contains less liver parenchyma, increases the risk of bleeding 
(Fig. 4). In such cases at risk, procedures other than needle biopsy should be considered, such as endoscopic ultrasound-guided biopsy 
and laparoscopy [10–12]. The latest report showed that endoscopic ultrasound-guided biopsy by using 22-gauge needly was safety 
method and good inspection accuracy [12]. Surgery such as laparoscopy and sufficient hemostasis are especially important for patients 
with bleeding tendencies. We think that understanding of the patient’s general condition and careful consideration of the most suitable 
examination method will help reduce rates of complications and mortality. 

The life-threatening complication of percutaneous transthoracic biopsy is hemothorax, as occurs with intercoastal artery damage 
[7–9]. In case 2, the biopsy was performed from posterior fifth intercostal space, which resulted in vascular injury. Because lateral 
perforators arise from the posterior intercostal arteries in approximately 30% of people [13], the biopsy from posterior positions 
involves the risk of artery damage. In addition, because the risk of complications of biopsy is high, physicians should consider per-
forming it in tertiary care hospitals, in which bleeding can be stopped quickly by emergency surgery or transcatheter arterial 
embolization. 

In our two patients, the discovery of bleeding was delayed because the bleeding points were in the abdomen and the thorax. As a 
result of lengthy continuous bleeding, the trauma deadly triad had appeared in these patients. Our strategy of damage control surgery 
and intensive care saved the patient in case 2 but not the patient in case 1. The patient in case 1 had cancer of unknown primary. Cancer 
is sometimes complicated by the occurrence of disseminated intravascular coagulation (DIC) [14]. Due to exhaustion of platelets and 
coagulation factors in gradual proceeding DIC, the patient in case 1 probably led to have coagulopathy. Even in the presence of 
excessive coagulopathy, a patient could be saved if hemostasis is reliably obtained in the proper biopsy method. In both cases, biopsy 
and treatment for primary disease was performed at other hospitals, and our report have major limitation since there were no detailed 
medical records, blood examinations, and pathological biopsy results. 

Fig. 2. Right thoracotomy was performed because of posterior pleural bleeding. A large amount of blood and many clots were observed.  
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Conclusion 

Our two patients suffered bleeding shock after percutaneous needle biopsy and required damage control surgery. Needle biopsy is 
minimally invasive, but sometimes it causes bleeding, and surgery may be necessary to achieve hemostasis, depending on the condition 
of the patient. 
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Fig. 3. Confirmed bleeding from the posterior pleura. The bleeding site was closed with sutures, and the bleeding was stopped. In this photograph, 
the tip of the suction is at the bleeding point. 
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Fig. 4. Abdominal computed tomographic image, which was ordered from another hospital at a later date, showed a mass in the lateral portion of 
the liver. Cancer was diagnosed; the primary neoplasm was unknown. In the other hospital, percutaneous needle biopsy had been performed to 
determine the primary cancer. 
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