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ABSTRACT

Purpose: We report our experience of Video-assisted thoracic surgery (VATS) to treat acute blunt traumatic hemotho-
rax using mini-thoracotomy. Methods: We designed a prospective study to determine if VATS with mini-thoracotomy
benefits for patients with blunt traumatic hemothorax compared with conventional repair through full thoracotomy.
Twenty-five patients underwent emergency operation for acute hemothorax from 2000. Five patients with less than 5%
probability of survival (PS) were excluded, leaving 20 as the subjects. Results: Ten patients underwent conventional
thoracotomy (conventional group) and the other 10 patients underwent VATS with mini-thoracotomy (VATS group).
There was no difference between conventional group and VATS group in injury severity score (29.1 and 27.0) or PS
(81.2% and 80.7%). Hospital mortality rates were 10% in conventional group and 0% in VATS group (N.S). Total
amounts of intra-operative bleeding and post-operative transfusion until day 7 were 735 ml and 19.3 units in conven-
tional group and 303 ml and 9.2 units in VATS group respectively (N.S). The length of ICU stay was 9.7 days in con-
ventional group and 5.9 days in VATS group (N.S). Conclusion: VATS with mini-thoracotomy can be alternative for

patients with blunt traumatic hemothorax in most emergency operations.
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1. Introduction

Thoracoscopy has long been recognized as a useful tool
for diagnosis of penetrating diaphragmatic injury [1]. Re-
cent reviews show that video-assisted thoracic surgery
(VATYS) affords diagnostic and therapeutic benefits when
used in the subacute management of trauma patients. It is
believed that VATS can be used to diagnose diaphrag-
matic injury and also treat pleural space complications,
early clotted hemothorax, persistent pneumothorax and
ongoing bleeding [2,3]. However, VATS has been em-
ployed for only a limited category of trauma patients

namely hemodynamically stable and non-emergency cases.

Given that VATS is technically demanding and requires
a long time to achieve temporary hemostasis in the pleu-
ral cavity in an emergency situation with trauma patients,
the limitations on its use mentioned above would seem to
be rational.

In our department, it has been the policy that VATS
can be applied even for an emergency operation with a
mini-thoracotomy. In particular, blunt trauma patients
who often suffer from other associated injuries should to
the greatest extent possible be managed by a minimally
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invasive approach. In this study, we introduce our mini-
mally invasive approach in emergency operations for he-
mothorax caused by blunt trauma.

2. Patients and Methods

We designed a prospective clinical study to determine if
VATS with mini-thoracotomy is more beneficial than
conventional repair with a full thoracotomy for patients
with blunt traumatic hemothorax requiring an emergency
operation. Selection of operative procedures was depend-
ent on the availability of a VATS system on the day of
the emergency operation. Although our selection priority
of initial management is VATS with a mini-thoracotomy,
the VATS system is not commonly available for emer-
gency surgery in our facility. For example, when sched-
uled VATS for another elective patient is on going or
when a VATS system is under sterilization, the VATS
system cannot be employed for emergency patients. The
level of entry for mini-thoracotomy is decided on the
basis of suspected intra-thoracic injury and the length of
incision, approximately 5 cm to 10 cm, is decided on the
basis of each patient’s body fat content. Emergency he-
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mostasis under VATS is carried out through both tho-
raco-ports and an intercostal space opened by a mini-
thoratotomy. Mini-thoracotomy is necessary to provide a
surgical field view through thoracoscopy quickly and
effectively following initial evacuation of blood in a
pleural cavity. In cases of multiple organ injuries, surgi-
cal repairs are performed simultaneously as much as pos-
sible although priority is given to critical injuries. To fa-
cilitate emergency surgery for multiple injuries, the pa-
tients are generally placed in the supine position or the
semi-lateral position although this is not appropriate for
VATS (Figure 1).

Since January 2000, 101 patients with blunt traumatic
hemothorax excluding cardiac and aortic injuries have
been admitted to our emergency medical center in the
university hospital and initially managed by tube thora-
cotomy. Our emergency medical center accepts only pa-
tients who are determined by emergency medical techni-
cians or referring physicians to be seriously sick or in-
jured, and are transferred by ambulance or helicopter.
Walk-in patients are not eligible for admittance to our
department. 25 (24.8%) of the admitted patients under-
went emergency operations for acute hemothorax. Five
patients with less than a 5% probability of survival (PS),
which was calculated by the TRISS method [4], were ex-
cluded, and the remaining 20 were the subjects of this
study. To compare conventional thoracotomy with VATS
with mini-thoracotomy as an initial treatment, early mor-
tality, operating time (limited only to the procedure for
hemothorax), total amount of transfusion (including both
MAP and frozen fresh plasma) and length of ICU stay
were analyzed statistically.

The data are presented as means plus range or * stan-
dard deviations. The Wilcoxon test or the chi-squared
test was used to compare data in the two groups using
JMP5.1 statistical software (SAS Institute Inc, Cary,
NC).

Figure 1. Operating picture of video-assisted thoracic sur-
gery for multiple injuries. To perform an emergency con-
comitant surgery, a patient is generally placed in the supine
position or semi-lateral position only of upper body.
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3. Results

Ten patients underwent conventional thoracotomy (the
conventional group) and the other 10 patients underwent
VATS with mini-thoracotomy (the VATS group). There
was no significant difference between the conventional
group and the VATS group in mean age (50.7 years and
49.9 years), gender (8 male and 6 male), mean injury
severity score (ISS) (29.1 and 27.0), revised trauma score
(RTS)(7.05 and 7.01), or mean PS (81.2% and 80.7%),
respectively (Table 1).

One patient from the conventional group died on the
18th day after surgery. The patient was a 20-year-old fe-
male pedestrian hit by a car. Despite associated traumatic
subarachnoid hemorrhage, her preoperative hemodyna-
mic state was relatively stable (RTS; 7.55, PS; 94.3%) in
the emergency room. Sudden hemoptysis occurred just
before the surgery, which caused hypoxia. Extra-corpo-
real membrane oxygenation (ECMQO) was employed to
combat against critical hypoxia after emergency surgery.
Although ECMO was weaned at the 11th day after op-
eration, the patient died due to MOF. Overall hospital
mortality rates were 10% in the conventional group and
0% in the VATS group (N.S).

There were eight patients, four from each group, who
underwent surgical or trans-catheter interventions for other
associated injuries simultaneously or on the same day of
emergency surgery for hemothorax (Table 2).

Hemothorax-related operating time was 143.0 + 65.3
minutes in the conventional group and 108.5 £ 36.4 min-
utes in the VATS group (N.S). Total amounts of opera-
tive bleeding and post-operative transfusion until day 7
were 735 £ 693 ml and 19.3 + 17.7 units, respectively, in
the conventional group and 303 £ 511 ml and 9.2 + 7.6
units in the VATS group (N.S). The mean length of ICU
stay was 9.7 + 11.6 days in the conventional group and
5.9 £ 5.9 days in the VATS group (N.S) (Figure 2).

There were four patients who had to stay in ICU more
than 14 days, three (30.0%) from the conventional group
and one (10.0%) from the VATS group (N.S). Ventila-
tor-associated pneumonia (VAP) occurred in one patient
in the conventional group (10.0%), who was a 75-year-
old female and suffered from a thoracic vertebral fracture.
The patient remained in ICU for 39 days after the opera-
tion.

4. Discussion

In the present study, we have reported on the superiority
of VATS with a mini-thoracotomy over conventional
thoracotomy as an emergency treatment for traumatic
hemothorax. VATS may be beneficial especially for
multiple trauma patients in terms of its feasibility for
simultaneous surgery for associated injuries and favor-
able postoperative course. Among 20 patients, one early
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Table 1. Patients’ characteristics.

Conventional Cause of  Preoperative Time from Cause of
group Age Gender injury intubation  accident (hours) hemothorax 1SS RTS PS
1 47 Male  Automobile ) 3 Diaphragma 29 (C4,A3,E2) 7.84 94.7
2 50 Male  Automobile ) 20 Lung 18 (F1,C4,E1) 6.37 96.1
3 20 Female  Hit by car ) 24 Lung 34 (H3,C5) 7.55 94.3
4 55 Male Bicycle ) 12 Chest wall 9 (C3) 7.84 96.8
5 77 Male Fall ) 12 Lung 29 (C4,A3,E2) 7.84 84.9
6 30 Male  Automobile (+) 20 Diaphragma 34 (C5,A3) 6.61 86.9
7 58 Male  Automobile (+) 4 Lung 34 (C5,E3) 6.82 69.3
8 27 Male Fall ) 3 Chestwall 41 (C4,A3,E4) 7.84 92.2
9 75 Female Fall (+) 4 Vertebra 25 (C4,A3) 6.09 65.5
10 68 Male Fall ) 12 Lung 38 (H2,C5,E3) 5.68 316
mean +S.D.  50.7 +20.0 114+79 29.1+9.6 7.05+0.83 81.2+20.7
VATS group
11 60 Male  Automobile (+) 3 Diaphragma 14 (C3,A2,E1) 7.84 95.2
12 52 Female Automobile ) 24 Diaphragma 26 (F1,C4,A3) 7.55 97.0
13 67 Female Fall ) 3 Lung 19 (H3,C3,E1) 7.55 91.1
14 48 Male  Motorcycle (+) 2 Lung 29 (C4,A2,E3) 6.08 88.6
15 35 Male  Motorcycle ) 9 Lung 25 (C4,E3) 7.84 97.8
16 71 Male  Automobile ) 3 Lung 24 (C4,A2,E2) 6.61 75.9
17 55 Female Fall (+) 24 Diaphragma 54 (H5,C5,E2) 5.03 6.7
18 18 Male  Motorcycle ) 12 Lung 17 (C4,Al) 7.55 99.1
19 30 Female Automobile ) 7 Lung 26 (F1,C4,E3) 7.11 95.8
20 63 Male Bicycle ) 20 Lung 36 (H4,F2,C4) 6.90 59.5
mean+S.D. 499+17.3 10.7+£8.9 27.0+114 7.01+090 80.7+28.8

ISS: Injury Sevirity Score, RTS: Revised Trauma Score, PS: Probability of Survival.

Table 2. Additional intervention or concomittant surgery for
associated injury.

Case” Other intervention or surgery on the same day
1 Splenectomy, Left nephrectomy
7 External fixation of both-leg fracture
8 Trans-catheter arterial embolization for pelvic fracture
10 Definite fixation of lower leg open fracture
11 Repair of liver and mesenteric injury
14 External fixation of pelvic fracture
17 Thoracic endovascular aortic repair for aortic injury
19 External fixation of leg fracture

Asterisk” means that a number of case reflects the number on Table 1.

Copyright © 2012 SciRes.

death was experienced only in the conventional group.
The patient was a 20-year-old female in relatively stable
condition despite massive right hemothorax in the emer-
gency room. We usually manage trauma patients with he-
moptysis using a bronchial blocker or separated intubation
to prevent hypoxia secondary to hemoptysis affecting the
non-injured side of the lung. However, sudden preopera-
tive deterioration in the operating room made it neces-
sary to start right-sided thoracotomy without separated
intubation. We reviewed the patient’s clinical course and
concluded that standard thoracotomy was not a cause of
early death in this case. As such, in the present study we
have not attempted to demonstrate that VATS improves
the early mortality rate for traumatic hemothorax when
compared with conventional thoracotomy.
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Figure 2. Comparison of perioperative variables. There was no variable suggesting that video-assisted thoracic surgery with
mini-thoracotomy in emergency surgery would be more harmful than the conventional approach.

Generally, chest tube thoracotomy can be an initial
management for 80% - 85% of all chest-injured patients
[5]. However, on-going bleeding, retained clotted hemo-
thorax, persistent pneumothorax, and empyema will ne-
cessitate thoracotomy in 20% - 30% of these initially
conservatively treated patients [6]. Improved recent sur-
gical results in the elective operation has led us to choose
less-invasive procedures not only in non-trauma surger-
ies but even for trauma surgeries as well. Due to recent
advancements in VATS, most chest trauma patients are
candidates for VATS in both elective and urgent opera-
tions [7,8]. The rate of conversion to thoracotomy is re-
portedly around 20% [7,9,10] although one report exists
of penetrating diaphragmatic injury being diagnosed and
repaired 100% by VATS [11]. However, emergency cases
are fundamentally different. A conversion from VATS to
thoracotomy means an increased amount of blood loss
and longer operation time. If the conversion rate is up as
high as 10%, VATS cannot be validated as a treatment of
choice for emergency hemothorax.

Diaphragmatic injury, which was the main cause of
hemothorax in 25% of the cases in our study, is a unique
injury because of the many differences in diagnosis and
treatment between blunt and penetrating trauma. Blunt
left diaphragmatic injury can be detected easily by sim-
ple chest X-ray film. On the other hand, it is often diffi-
cult to detect penetrating diaphragmatic injury and that is
why thoracoscopy or laparoscopy has been employed for
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patients with penetrating thoraco-abdominal injuries. Al-
though there are some reports in which the usefulness of
thoracoscopy or laparoscopy is described [12,13], lapa-
rotomy is often necessary even for patients with pene-
trating injuries [14], and much more often for patients
with blunt diaphragmatic injuries in order to repair the
associated abdominal organ injury and to restore abdo-
minal organs stacked in the left pleural cavity. To reduce
surgical invasiveness in patients with blunt diaphrag-
matic injuries without delay of temporary hemostatsis, a
combination of laparotomy and VATS with or without a
mini-thoracotomy may be an alternative to standard tho-
racotomy.

There are two considerable problems when VATS is
applied for blunt traumatic hemothorax, especially in emer-
gency operations, such as in the present study. Immediate
temporary hemostasis is crucial and these blunt trauma
patients are generally placed on the operating table in the
supine position because of multiple trauma or the possi-
bility of aggravating abdominal injuries. We experienced
one patient who died of liver injury, for which there was
no indication of surgical repair preoperatively, during
open repair of the lacerated lung in the lateral position
(data not shown). Since then, we have attempted emer-
gency VATS with a mini-thoracotomy in the supine po-
sition for multiple traumatic patients. The supine position
allows for the simultaneously repair of multiple injuries
in order to reduce operating time and blood loss. Con-
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trary to a study of spontaneous hemopneumothorax, when
compared with a VATS alone procedure, VATS with a
mini-thoracotomy was reported to reduce operation time
without prolonging either periods of chest tube place-
ment or length of hospital stay [15]. Although the present
study excluded critical patients with a survival rate pro-
bability of less than 10%, there was no increase in the
amount of blood transfused during the perioperative pe-
riods in the VATS group compared with the conventional
thoracotomy group. Moreover, there was a tendency to-
ward shorter ICU stays among patients in the VATS
group.

There are several limitations in this study. For example,
due to it being a single center study, the number of the
patients was very small. There were no statistically sig-
nificant differences between the groups. We suspect that
multiple trauma causes the difficulties in analyzing the
results of this study. Moreover, although this is a pro-
spective study, it is not randomized. However, we pro-
pose that VATS with a mini-thoracotomy is a less-inva-
sive alternative treatment for emergency traumatic hemo-
thorax because, at least, there was few disadvantage when
compared with conventional thoracotomy.

In conclusion, VATS with mini-thoracotomy should be
considered a viable option as a less-invasive treatment
for emergency traumatic hemothorax.
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