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Thoracic Surgery Unit, Bitlis State Hospital, Beş Minare District, Selahattin Eyyübi Street Nu: 160, 13000, Bitlis, Turkey
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INTRODUCTION:  Multiple  rib fractures  exposes  serious  respiratory  disorders  and  they  are  generally  treated
with  non  surgical  methods.  Nevertheless,  in cases  of long  term  pain  despite  medical  treatment,  parenchy-
mal  injury,  hematoma,  posture  disorder  and flail  chest,  surgery  is  needed.  Flail  chest,  as  the  most  critical
form of  blunt  chest  trauma,  can  disturb  the  hemodynamic  of  patient  significantly  and  threaten  life. This
work  has  been  reported  in  line  with  the  SCARE  criteria.
PRESENTATION  OF  CASE:  A 32  year  old  male  patient  referred  to our hospital  with  flail  chest  in  intubated
status  due  to industrial  accident.  In  physical  examination,  there  was  displaced  dissociation  in  lower  1/3
of sternum  and  pericardium  was  palpated  in  the  subcutaneus  tissue.  In thorax  CT,  there  was fracture
both  in  the  right  7-8.  costochondral  and  in  the  left 8. costochondral  joints.  Additionally,  crepitation  was
laque
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palpated  in  these  joints.  There  was  flail chest  in the  right  anterior  hemithorax  and  in the  lower  sternum.
Patient  was  treated  with  chest  wall  reconstruction  with  titanium  plaques.
DISCUSSION:  In  cases  of flail  chest,  after  a  few  days  mechanical  ventilation,  implementing  stabilization
provides  a rapid  healing.
CONCLUSIONS:  We  believe  there  is significant  place  of  surgery  for  stabilization  in  proper  cases.

© 2018  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CC
access  article  under  t

. Introduction

Thorax injuries composes a wide spectrum from simple rib frac-
ures to complex chest wall injuries [1]. Flail chest is the most
ritical form of blunt thorax traumas [2–4]. The pathology is stated
s three or more sequential ribs fractured in two places, with
r without a sternal component, with accompanying paradoxical
ovement of the chest wall [5]. In flail chest, with mediastinal flut-

er related to the paradoxical movement of the chest wall, related
o the pressure on SVC and IVC, hemodynamics can be disturbed
nd the patient can undergo cardiac arrest [6]. Although in most
f the cases of chest wall traumas surgical reconstruction is not
eeded [4–8], surgical stabilization was shown to be useful in cer-
ain subgroup of patients [5]. Specific guidelines are deficient for
he management of certain combinations of chest wall injuries,
ecause of their low incidence. One instance is the sternochondral
islocation accompanying sternal body fracture [5].
∗ Corresponding author.
E-mail address: tubaapaydn72@gmail.com (T. Apaydın).

ttps://doi.org/10.1016/j.ijscr.2018.07.033
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reativecommons.org/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

2. Presentation of case

A 32 year old male patient referred to our hospital with flail chest
in intubated status due to industrial accident. Arrival blood gas to
the intensive care unit was  Ph: 7.46 PCO2: 44 PO2: 62 Sat: 92. There
was air leak from both of the chest tubes which were inserted due to
hemopneumothorax in outer center. In physical examination there
was displaced dissociation in lower 1/3 of sternum and pericardium
was palpated in the subcutaneous tissue. There was  fracture and
crepitation both in the right 7–8. costochondral and in the left 8.
costochondral joints. Flail chest was present in the right anterior
hemithorax and in the lower sternum. Right chest tube was con-
ducted to comco. Air leak in the left chest tube was interrupted
in 2. day of hospitalization. In the 3. day of hospitalization, after
a sternotomy incision, fracture range was accessed (Fig. 1a). Dis-
placed fractures was  noticed in the right 7.-8. costochondral joints
and left 8. costochondral joints and sternum lower 1/3 portion.

2 flat plaques and 8 screws for the sternum and 4 flat plaques
and 30 screws for the right 7–8. costochondral and left 8. costochon-
dral joints were used for stabilization (Fig. 1b). 2 hemowak drains
were placed under pectoralis muscles. Postoperatively, patient was

transferred to the intensive care unit in intubated status. Air leak in
the right chest tube interrupted postoperatively. In postoperative 1.
day, patient was  extubated and mobilized. In postoperative 2. day,
left chest tube was extracted. In PO3. day, the patient was  trans-
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ig. 1. a) Preoperative view of the chest wall. b) Postoperative view of the chest
all.

erred to service. In PO5. day, right chest tube and hemowak drains
ere extracted. Patient was discharged from hospital in PO13. day
ith a prominent healing in respiratory functions and recovery of
ain. In postoperative 2. month policlinic control, patient had no
hest wall deformity, breathing voice was equal in both hemithorax
nd PA graphy (Fig. 2a) and lateral graphy (Fig. 2b) was  evaluated
s normal.

. Discussion

Although most of the patients with rib fractures are followed
n a conservative manner; unavoidable respiratory insufficiency
espite aggressive medical treatment, severe chest wall deformity,
ersistent pain, inability to end mechanical ventilation, thoraco-
omy needed for another reason are the indications for surgical
tabilization [2–7]. In our case, because of flail chest composing a
ide area of the anterior chest wall, stabilization provided a rapid
nd effective benefit in the early period.
Except bilateral ribs, fractures on the anterior cartilage area can

ause flail on sternum [5]. In our case, basic factor disturbing the
Fig. 2. a) Posteroanterior view of postoperative graphy. b) Lateral view of postop-
erative graphy.

hemodynamics of patient was displaced fractures on the anterior
cartilage area and sternum.

Morbidity factors associated with flail chest comprises mechani-
cal ventilation, pneumonia, chest wall deformities and chronic pain.
Pulmonary contusions can worsen the patient’s prognosis. Anterior
flail segments have been reported to have higher morbidity rate
compared to lateral [6]. Our patient’s flail segments were also on
anterior location, but there wasn’t an associated prominent pul-
monary contusion.

The most frequent treatment modality for flail chest is mechanic
ventilation today [4–8]. However, in the literature, it’s reported that
surgical rib stabilization demonstrated coherent results compared
to conservative management, regarding duration of mechanical
ventilation, duration of hospitalization in intensive care unit and
total duration of hospitalization, incidence of pneumonia, and need
for tracheostomy in flail chest patients [1]. Our patient was  also
extubated and taken out of the intensive care unit without any
postoperative complication soon after the surgical stabilization.
Data on the surgical stabilization of lateral flail chest evolves
today, however, reports on the surgical approach to sternochondral
disjunction are rare. A few case reports have been published regard-
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ng use of the Nuss procedure and modified Ravitch procedure for
ternal stabilization [5]. We  used 2 flat plaques for sternum and

 flat plaques for ribs with fractures on sternochondral junctions
fter a sternotomy incision.

In addition to locked plates, other osteosynthesis materials like
ib clamp systems can be used or an internal bracing of the chest
all can also be performed by the way of bars [8]. However, clemp

ystems have significant risk of implant failure and bars have the
isk of sternum fracture [8]. In our case we used titanium plaques.
ocked plate osteosynthesis has evolved to the most widespread
nd safest method for the surgical therapy of sternum and rib frac-
ures [8].

. Conclusion

Stabilization of rib fractures with titanium plaques is a safe and
asy method giving rapid results [9]. For this reason, in proper cases,
e believe there is significant place of surgery for stabilization.
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