
Introduction
In cases of severe kyphoscoliosis, anterior reconstructive 
kyphorectomy surgery with a mesh cage or plate is considered [1, 
2, 3]. Such procedures require treatment of thoracoabdominal 
organs such as the diaphragm and intercostal arteries, as well as 
perispinal vascular vessels such as segmental arteries [4]. This 
may cause intraoperative complications such as massive bleeding 
if not adequately deployed [5]. These complications are 

associated with high mortality [6]. Herein, we report two cases 
that required revision surgery with thoracotomy for massive 
hematoma after anterior kyphorectomy surgery.

Clinical  Summary

Case 1: 
A 73-year-old woman with significant thoracolumbar kyphosis 
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Introduction: We report two cases that required revision surgery with thoracotomy for massive hematoma after anterior kyphorectomy surgery.
Case Report: A woman with significant thoracolumbar kyphosis due to L1 vertebral fracture showed associated vertebral instability and pain 
resistant to conservative treatment.
She underwent surgery for a one-stage anterior kypholectomy with spinal fusion. We performed an extrapleural approach. On the 4th post-
operative day, the patient developed respiratory distress with decreased SpO2. Contrast-enhanced computed tomography (CT) revealed a left 
hemothorax with active bleeding. Revision surgery was performed to arrest the bleeding, and a large hematoma in the thoracic cavity was 
observed around the intercostal artery just below the skin incision, not around the surgical site.
A man suffered from impaired activities of daily living caused by postural abnormalities due to severe kyphosis from vertebral fractures at the L1 
and L2 vertebrae. Thus, we performed two-stage kypholectomy surgery. First, we performed posterior fixation with posterior facet resection. 
Then, corpectomy of the 1st and 2nd lumbar vertebrae through an anterior extrathoracic approach was performed. A CT scan on the 2nd post-
operative day showed a massive hemopneumothorax, indicating persistent bleeding, and we performed a revision surgery to open the chest for 
additional hemostasis. Intraoperative findings showed a large hematoma, including reactive pleural effusion in the subcutaneous, 
retroperitoneal, and intrathoracic cavities.
Conclusion: We experienced two patients who required thoracotomy hematoma removal after anterior spinal surgery. Intraoperative patronage 
and adequate hemostasis are necessary to avoid post-operative complications such as hemothorax and hemopneumothorax.
Keywords: Anterior thoracolumbar kyphorectomy, thoracolumbar kyphosis, hemothorax, hematoma.

Abstract

Learning Point of the Article:
We have experienced two patients who required thoracoscopic hematoma removal after anterior spinal surgery and have concluded that 

intraoperative care and adequate hemostasis are necessary to avoid complications such as post-operative hemothorax and hemopneumothorax.
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due to L1 vertebral fracture showed associated vertebral 
instability. She underwent surgery for a one-stage anterior 
kypholectomy with spinal fusion. We performed an extrapleural 
approach (resection of the 10th rib, diaphragmatic incision), L1 
corpectomy, mesh cage (autologous bone filling) fixation of L1, 
and interbody fixation of L2/3 (Clydesdale®, Medtronic 
Sofamor Danek, Minneapolis, MN) followed by anterior plate 
fixation from the T12 to L3 vertebra (Antares® spinal system, 
Medtronic Sofamor Danek, Minneapolis, MN) (Fig. 1). The 
intraoperative hemoglobin (Hb) level showed a gradual 
decrease due to intraoperative bleeding from the expanded soft 
tissues and osteotomy site, requiring blood transfusion. A single 
drainage tube was placed in the retroperitoneal cavity at the end 
of surgery. On the 4th post-operative day, the patient developed 
respiratory distress with decreased SpO2 to approximately 
93%. Contrast-enhanced computed tomography (CT) revealed 
a left hemothorax with active bleeding (Fig. 
2). Revision surgery was performed to 
arrest the bleeding, and a large hematoma 
in the thoracic cavity was observed around 
the intercostal artery just below the skin 
incision, not around the surgical site. After 
reoperation, the patient ambulates well and 
was discharged without complications and 
resolution of pain and vertebral instability. 
At follow-up 2 year after the operation, the 
patient was well.

Case 2
A 73-year-old man suffered from impaired 
activities of daily living caused by postural 

abnormalities due to severe kyphosis from vertebral fractures at 
the L1 and L2 vertebrae. Thus, we performed two-stage 
kypholectomy surgery. In the first stage of surgery, we 
performed posterior fixation from T8 to S2-alar-iliac with T12-
L3 posterior facet resection along with bone grafting using 
autogenous bone, allogeneic bone, and artificial bone. In the 
second stage of surgery, corpectomy of the 1st and 2nd lumbar 
vertebrae through an anterior extrathoracic approach and 
fixation with a mesh cage (autogenous bone filling) was 
performed (Fig. 3). During the surgery, the pleura were 
lacerated by 1 cm followed by an immediate suture. There was a 
progressive decrease in Hb levels due to intraoperative 
bleeding, and a continuous blood transfusion was required. 
After confirming hemostasis, a drain was placed in the 
retroperitoneal cavity. A CT scan on the 2nd post-operative day 
showed a massive hemopneumothorax, indicating persistent 
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Figure 3: Anteroposterior (a) and lateral (b) lumbar X-rays. 
Posterior fixation from T8 to S2-alar-iliac with T12-L3 
posterior facet resection along with bone grafting using 
autogenous bone, allogeneic bone, and artificial bone. 
Corpectomy of the 1st and 2nd lumbar vertebrae through an 
anterior extrathoracic approach and fixation with a mesh cage.

Figure 4: CT scan on the 2nd post-operative day showed a massive 
hemopneumothorax indicating persistent bleeding.

Figure 1: Anteroposterior (a) and lateral (b) lumbar X-
rays performed after spine surgery. L1 corpectomy, mesh 
cage (autologous bone filling) fixation of L1, and 
interbody fixation of L2/3 followed by anterior plate 
fixation from the T12 to L3 vertebra.

Figure 2: Contrast-enhanced CT scan performed on the 4th post-operative day. Left 
hemothorax with active bleeding.
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bleeding (Fig. 4), and we performed a revision surgery to open 
the chest for additional hemostasis. Intraoperative findings 
showed a large hematoma, including reactive pleural effusion in 
the subcutaneous, retroperitoneal, and intrathoracic cavities, 
but no obvious active bleeding in the retroperitoneal and 
intrathoracic cavities. We concluded that bleeding from the 
vertebral body resection site and soft tissues progressed 
immediately after the surgery. The patient was able to ambulate 
without difficulty. At follow-up 1 year after the operation, the 
patient was well.

Discussion
We report two cases of massive post-operative hematoma after 
thoracolumbar corrective kypholectomy surgery followed by 
revision open hemostasis surgery.
The previous studies have shown that intraoperative 
complications such as pneumonia, atelectasis, pneumothorax, 
and pleural effusion have been reported in 13–34% of anterior 
spine surgery procedures [5, 7, 8, 9, 10, 11, 12]. Among these 
complications, those affecting the respiratory organs require 
special attention because they are associated with high 
mortality [6].
The origin of the hemothorax after anterior thoracolumbar 
surgery includes epidural vessel rebleeding, bleeding from the 
osteotomy site, pulmonary parenchymal laceration, and 
vascular injury. Spontaneous intercostal artery hemorrhage has 
also been reported, although it is rare [13].
In the present cases, bleeding from the intercostal artery was 
suspected in Case 1, and bleeding from the osteotomy, 
including the surrounding soft tissue, was suspected in Case 2.

In both cases, rib resection and diaphragmatic incision were 
performed. In Case 2, we encountered an intraoperative pleural 
injury, which could have easily caused hemothorax due to 
negative pressure in the thoracic cavity during expiration, 
leading to bleeding from the invaded tissue into the thoracic 
cavity. Intraoperatively, positive pressure ventilation with 
artificial respiration may act as tamponade and mask excessive 
bleeding. Considering these facts, it is necessary to check for 
bleeding even when negative pressure is applied before the 
wound is closed.
In any case, it is crucial to perform patronizing deployment 
maneuvers to avoid intraoperative pleural and vascular injuries, 
to carefully hemostat soft tissue and osteotomy sites, and to 
perform proper post-operative chest imaging evaluation to 
avoid delay in diagnosis in cases of hemopneumothorax.

Conclusion
We experienced two patients who required thoracotomy 
hematoma removal after anterior spinal surgery. Intraoperative 
patronage and adequate hemostasis are necessary to avoid post-
o p erat i ve  co m p l i c at i o n s  su c h  a s  h em o t h o ra x  an d 
hemopneumothorax.

Clinical Message

Anterior reconstructive kyphorectomy surgery is considered in 
cases of severe kyphoscoliosis. Such procedures require treatment of 
thoracoabdominal organs. This may cause intraoperative 
complications such as massive bleeding. Intraoperative patronage 
and adequate hemostasis are necessary to avoid post-operative 
complications.
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