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Introduction

In order to obtain a successful surgical outcome, a proper 
and effective haemostasis is crucial in all fields of surgery. 
Major bleeding is usually controlled by standard surgical 
techniques (e.g., coagulation, ligation of blood vessels, clips) 
whilst a diffuse bleeding represents a serious problem that 
usually cannot be managed in the same way. Among the 
new systems aiding the control of bleeding, fibrin sealants 
(FS) play an important role, which has been recognized 
in a vast range of surgical fields. FS are generally made 
by two major components, fibrinogen and thrombin. 
Through the fibrinogen activation by thrombin, FS mimic 

the coagulation cascade final process with the formation 
of a semi-rigid clot (1). The recognition of FS haemostatic 
action allowed their use across several fields of surgery 
including abdominal and hepatic, urologic, cardiovascular 
and thoracic ones (2).

Several articles (3-5) reported the efficacy of TachoSil® 
(Takeda Austria GmbH, Linz, Austria) in reducing the risk of 
postoperative air leak after pulmonary resections, even in high-
risk patients (6) although its haemostatic properties were only 
occasionally demonstrated in General Thoracic Surgery.

We aimed to report the successful haemostatic activity of 
TachoSil® in cases of diffuse bleeding after surgical resection 
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of locally invasive primary lung cancers and malignant 
recurrent solitary fibrous tumor (SFT) of the pleura. For this 
purpose, we evaluated: (I) the amount of pleural fluid in each 
postoperative day; (II) the day of chest drainage removal; (III) 
the radiological presence of thoracic hematoma/haemothorax 
at the postoperative bedside chest X-ray. 

Case presentation

Between March 2013 and December 2014 three patients  

(all males, mean age 71.6 years) underwent a surgical 
resection of two primary lung cancers and one malignant 
recurrent SFT of the pleura, with chest wall and spine 
invasion. All patients received induction chemotherapy 
(platinum based cycles) and radiotherapy (45 Gy). All the 
interventions were conducted through a posterolateral 
thoracotomy. In all three cases we were able to perform 
a right upper lobectomy with chest wall resection 
(median number of resected ribs: 4) and with a partial 
resection of the vertebral body (Figures 1-3). A systematic 

Figure 1 Primary lung cancer invading chest wall and spine.

Figure 2 TachoSil© placement after right upper lobectomy with chest wall and spine resection for a T3N0 lung Adenocarcinoma.

Figure 3 Malignant solitary fibrous tumor of the pleura involving spine and chest wall.
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lymphadenectomy was achieved in all three patients. In one 
patient (Figure 3), spinal instrumentation stabilization was 
required due to the enlarged spinal resection. 

A diffuse bleeding on the resected spine body surface was 
observed in all cases, and it was managed through traditional 
haemostatic aids, such as hot swabs and electrocautery, 
followed by the apposition of large sized TachoSil® (mean 
number: 2). At the end of the surgery, two 28-Ch chest 
drains, one anterior and one posterior, were connected to a 
digital evaluation of air leak (DrentechTM Palm Evo; Redax, 
Poggio Rusco, MN, Italy) and placed under suction. 

Our department policy for chest drain removal is as 
follows: (I) no air leak; (II) overall output ≤250 mL/24 hours;  
(III) no active bleeding or presence of chylous liquid; 
(IV) complete re-expansion of lung parenchyma at the 
postoperative bedside chest X-ray. The anterior chest tubes 
were removed in the second postoperative day, the posterior 
ones in day three.

At postoperative day one and two, the mean fluid 
output from the anterior chest drain was 225 mL [standard 
deviation (SD): 57 mL] and 142 mL (SD: 43 mL),  
respectively, whereas the mean fluid output from the posterior 
chest drain at postoperative day 1, 2 and 3 was as follow: 
395 mL (SD: 26 mL), 278 mL (SD: 30 mL) and 187 mL  
(SD: 25 mL). Figure 4 shows the amount of pleural fluid 
output from each chest drain. 

No radiological signs of haemothorax or thoracic 
hematoma were found at the chest X-ray of all three 
patients. Patients were discharged from the hospital in 8th, 
7th and 10th postoperative day, respectively.

Discussion

This brief report demonstrates TachoSil®’s efficacy to 
control diffuse bleeding in an unusual field of General 
Thoracic Surgery. To the best of our knowledge this is the 
first time in which this FS was used on the bleeding surface 
of resected vertebral bodies invaded by primary lung cancer 
and SFT of the pleura. 

In fact, due to the preoperative induction treatment 
(chemotherapy and radiotherapy) to which our patients 
were submitted to, they were considered at high-risk for 
bleeding. Chest drainages were removed in 2nd and 3rd 
postoperative day in all cases and no radiological signs of 
haemothorax or hematoma were found at the postoperative 
chest X-ray. 

The haemostatic efficacy of TachoSil® has been seldom 
reported in other surgical fields. 

Only one randomized controlled study that compared 
TachoSil® with the Argon beamer as a haemostatic aid 
during elective hepatic surgery has been published (7). 
In this study, Authors demonstrated that TachoSil® was 
significantly superior in the time of haemostasis (3.9 vs. 
6.3 min) and that the postoperative haematic output was 
significantly lower in the group of patients treated with 
TachoSil®. In order to reduce the risk of reoperation for 
secondary haemorrhage, the Brussels paediatric liver 
transplant team recommended its use on the split liver 
surface (8). 

Lorenz et al. (9) used TachoComb® in case of pancreatic 
resections for carcinoma, chronic pancreatitis and 

Figure 4 Fluid amount from the chest tubes in the postoperative course.
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necrotizing ones and, especially in the latter ones, were able 
to demonstrate its efficacy in controlling the retroperitoneal 
bleeding.

Several case reports were published in cardiac surgery: 
the successful defect repair with TachoSil® as an alternative 
to infarctectomy and myocardial suture has been reported 
(10,11). Also, TachoComb® was successfully used in case of 
cardiac penetrating trauma (12) or following atrio-ventricular 
disruption during mitral valve surgical repair (13).

The successful management of bleeding following a 
partial nephrectomy for renal cell carcinoma has been 
reported in a multicentre prospective randomized trial in 
which TachoSil® proved to be significantly superior than 
the standard sutures to achieve haemostasis (14). 

On the other hand, TachoSil® has been routinely used in 
General Thoracic Surgery to control postoperative air leaks, 
especially in high-risk patients (e.g., severe emphysema;  
re-interventions). In fact, not only TachoSil® reduces 
the air leak volume, but allows an early removal of chest 
drains, a speedy recovery and an early discharge from the 
hospital (3,4,6). Such results have a significant impact on the 
reduction of both risk of postoperative clinical complications 
(15,16) and the overall hospitalization costs (17). 

In conclusion, this is the first report of TachoSil®’s 
efficacy to control diffuse bleeding in the resected chest wall 
and vertebral body surface invaded by thoracic malignancies 
(primary lung cancer and recurrent malignant SFT of the 
pleura). A more substantial diffusion of this product seems 
appropriate in General Thoracic Surgery, not only in air 
leak control, but also to reduce the risk of chest wall or 
pulmonary parenchyma bleeding following major invasive 
surgery. 
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