
Articles © The authors   |   Journal compilation © J Med Cases and Elmer Press Inc™   |   www.journalmc.org
This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits 

unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited
215

Case Report J Med Cases. 2024;15(9):215-221

Conservative Treatment of Empyema Formation Following 
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Abstract

Rib plating is a recommended intervention for patients with multiple 
rib fractures or flail chest to improve shortness of breath, significantly 
reduce pain, and shorten the length of hospital stay. Here, we report a 
unique and extremely rare finding in a patient with empyema follow-
ing intrathoracic rib fixation. A 32-year-old male with a history of al-
cohol use disorder presented to the emergency department trauma bay 
after a motor vehicle accident. Computed tomography (CT) showed 
right hemopneumothorax and fourth to ninth rib fractures with dis-
placement. The right fifth and sixth ribs were then plated using a ti-
tanium RibFix bridge, implanted intrathoracically along the posterior 
surface of the ribs. On postoperative day 11, the patient developed 
an empyema and a CT-guided drainage catheter was placed into the 
collection. The patient was given a 3-day course of tissue plasmi-
nogen activator (tPA) and DNase for the treatment of his empyema. 
On postoperative day 15, a repeat CT scan demonstrated significant 
improvement in the empyema with evidence of abscess resolution. 
Antibiotics were discontinued after a total of 7 days and the patient 
was discharged on postoperative day 20. This case report contributes 
information to the management of complications in intrathoracic rib 
fixation.

Keywords: Intrathoracic rib plating; Rib fractures; Tissue plasmino-
gen activator and DNase

Introduction

Rib fractures occur in 10% of patients with blunt chest trauma 
[1]. Blunt chest trauma can result in various serious intratho-
racic and extrathoracic injuries, specifically multiple rib frac-

tures and flail chest [2]. There is a high incidence, approxi-
mately 6%, of rib fractures following blunt chest trauma such 
as motor vehicle accidents, bicycle accidents, and even falls 
from a significant height [3]. Although rib fractures are com-
mon among trauma patients, flail chest fractures are rare. Sec-
ondary complications from flail chest can be life-threatening, 
increasing the morbidity and mortality associated with this in-
jury [4]. Rib fractures are often associated with shortness of 
breath, debilitating pain, pneumonia, and an impaired quality 
of life [2]. Patients with multiple rib fractures are at an even 
greater risk of developing complications such as pneumotho-
rax or hemothorax and more serious acute respiratory distress 
syndrome (ARDS) [2, 4]. Increased concern arises from multi-
ple rib fractures because disruption of the chest wall alters res-
piratory mechanics and increases respiratory effort, potentially 
leading to cyanosis and hypoxemia [2, 5-7].

The treatment of rib fractures is determined by the degree 
of injury and symptoms. Single-rib fractures are often man-
aged conservatively with pulmonary therapy, oral pain medica-
tions, and intercostal nerve blockades as needed [8]. However, 
conservative management may fail for multiple rib fractures 
or flail chest [9]. In the case of severe rib fractures, the risk of 
chronic pain, empyema, prolonged respiratory insufficiency, 
or ventilator dependence increases [8, 9]. In recent years, there 
has been an increased utilization of surgical rib fracture fixa-
tion (RFF) as options have been developed ranging from bio-
absorbable to permanent locking plates [9].

Although plating has been used for decades, the evolv-
ing understanding of indications and complications continues 
to fuel the debate between operative management and more 
conservative methods [2]. The most common complication af-
ter RFF is pneumonia, with an incidence as high as 90%, and 
the rarest complication is empyema, with an incidence of up 
to 5% [10]. This case report was prepared in accordance with 
SCARE guidelines [11]. Our case presented a rare postopera-
tive complication after rib plating that was managed conserva-
tively without hardware removal, contributing to the growing 
information on rib fixation and the management of complica-
tions, especially in intrathoracically located plates.

Case Report

A 32-year-old male with a history of alcohol use disorder pre-
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sented to the emergency department trauma bay as a restrained 
rear-seat passenger in a motor vehicle that rear-ended a truck 
at a high speed. On presentation, the patient was agitated and 
in respiratory distress with complaints of right chest wall pain 
and difficulty breathing; he was subsequently intubated. Com-
puted tomography (CT) of the chest revealed right hemopneu-
mothorax and right fourth through ninth rib fractures with dis-
placement (Fig. 1). A right-sided chest tube was placed with 
200 mL of sanguineous output and the patient was admitted to 
the surgical intensive care unit (SICU) for ventilator manage-
ment.

The patient was extubated the following day with stable 
parameters. However, on hospital day 2, he became tachycard-
ic, tachypneic, and hypoxic, and was subsequently re-intubat-
ed. Follow-up CT showed persistent right hemopneumothorax 
despite right chest tube placement with increased airspace 
consolidation in the right lower lung. On hospital day 4, the 
patient was taken to surgery for video-assisted thoracoscopy 
and bronchoscopy. Intraoperatively, multiple ribs were found 
to be fractured, with severe displacement and disruption of the 
parietal pleura (Fig. 2). The right fifth and sixth ribs were then 
plated using a titanium RibFix bridge implanted intrathoraci-
cally along the posterior surface of the ribs (Zimmer Bot; Fig. 
3). The right thoracic cavity was thoroughly irrigated, and an 
angled inferior and straight superior chest tube was placed. On 
postoperative day 2, leukocytosis developed, and the patient 
was started on vancomycin intravenous (IV) 15 mg/kg every 8 
h and piperacillin/tazobactam IV 4.5 g for empiric treatment of 
pneumonia. His hospital course was significant for persistent 
chest tube air leaks and multiple failed spontaneous breathing 
trials due to agitation.

On postoperative day 11, the patient became tachycardic 
and febrile with increasing leukocytosis. A CT scan was or-
dered due to concern for sepsis, which showed a loculated 

anterior right pleural fluid collection suspicious for loculated 
empyema secondary to infected hardware (Fig. 4a). Due to the 
patient showing signs of septic shock conservative manage-
ment was initiated instead of operative treatment. A right-pig-
tail CT-guided chest tube with purulent output was placed in 
the right chest. Bacterial cultures were sent and noted to grow 
Acinetobacter baumannii which was sensitive to antibiotics. 
The pigtail output was sent for culture, and antibiotics were 
appropriately de-escalated to unα-syn. The patient was started 
on a 3-day course of tissue plasminogen activator (tPA) and 
DNase to treat his empyema. Three days later, on postopera-
tive day 14, the patient was extubated, and on postoperative 
day 15, a repeat CT demonstrated significant improvement in 
the loculated empyema with evidence of abscess resolution 
(Fig. 4b). The patient was downgraded from the SICU on post-
operative day 16. On postoperative day 20, the right pigtail 
was removed and the patient was discharged from the hospital. 
He followed up in the outpatient clinic after 2 weeks; he was 
saturating well on room air and had no issues performing any 
of his activities of daily living.

Discussion

We present a unique clinical finding of postoperative empy-
ema after intrathoracic rib fixation to contribute to the growing 
information on outcomes after RFF. Empyema is an extremely 
rare complication of RFF [12]. In Table 1 [13-19], we sum-
marize a variety of clinical cases from 2019 to 2023 to com-
pare our literature findings on commonly reported outcomes 
of RFF. In agreement with the literature, most of these cases 
demonstrated an uncomplicated recovery period, and the most 
common postoperative complication was pneumonia (Table 
1). Similarly, in a retrospective study of patients with flail 

Figure 1. (a) Initial radiographic image of the patient’s chest. Black arrows indicate the pulmonary contusions on the initial radio-
graphic image. (b) Computed tomography scan of the patient’s chest showing subcutaneous air along with a hemopneumotho-
rax. White arrows indicate the rib fracture and the pulmonary contusions.
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Figure 2. Computed tomography of three-dimensional reconstruction of the patient’s rib fractures. White arrows indicate the 
displaced rib fractures.

Figure 3. Radiographic image of the right fifth and sixth ribs plated using titanium RibFix bridge implanted intrathoracically along 
the posterior surface of the ribs. Lateral white arrow indicates the titanium RibFix bridge and the medial white arrow indicates the 
improved pleural effusion.
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chest or multiple rib fractures who underwent RFF, Beks et 
al found that the most common postoperative complications 
in both groups were pneumonia (39%, 32%), excess pleural 
fluid (4.5%, 3%), and implant-related infection (3%, 3%), and 
approximately 10% of patients removed hardware due to im-
plant-related irritation [20].

Empyema remains an extremely rare outcome, with an in-
cidence of hardware infection in less than 3% of patients [10]. 
In support of this claim, Mouton et al conducted a prospective 
follow-up study from 1990 to 1996 at a level-1 trauma center, 
and one patient developed postoperative empyema, pneumo-
nia, ARDS, and multiorgan failure within a 3-week length of 
stay (LOS) [21]. Similarly, a prospective study at a university 
hospital compared conservative and surgical management of 
flail chests and only one patient with RFF developed empyema 
[22]. Additionally, Wijffels et al (2020) conducted a compara-
tive study of 70 flail chest patients at a level-1 trauma center, 
and empyema was only found in the non-operative group [23]. 
To our knowledge, Fawzy et al (2022) are the most recent 
group to report a patient with RFF who developed empyema 
and was subsequently managed with antibiotics, drainage, and 
dornase alfa [13]. In 1975, Nirula et al reported that only 0.3% 
of RFFs had empyema [12]. There remains very little informa-
tion about patients with empyema and RFF, especially fixation 
considered intrathoracic along the posterior surface of the ribs.

With regard to the outcomes of RFF versus nonsurgical 
intervention, various reported clinical cases show rib fixation 
as advantageous, with little to no postoperative complications 
in adults and children [13, 14, 24] (Table 1). Multiple studies 
have shown that patients who undergo surgical intervention in 
the form of fixation experience significantly fewer days on a 
ventilator, reduced pain, improved quality of life, and better 
respiratory function than those who only choose conservative 
measures [25-28]. In their retrospective analysis, Beks et al re-
ported the long-term outcomes of 166 patients who underwent 
rib fixation and found that only one patient developed ARDS 
postoperatively [20]. Additionally, Gauger et al reported that 
most patients with RFF returned to their daily activities with-
out limitations, and only one patient had a wound infection 
[29]. Galos et al stated that fixation has significant advantages 

such as improvement in quality of life, reduction in pain, and 
LOS [8]. This is supported by studies that showed a decrease 
in pain and usage of narcotic medication after RFF when com-
pared to patients managed with conservative measures [28, 
30-32]. Drahos et al supported a surgical approach for the 
treatment of rib fractures after reporting no long-term compli-
cations in their retrospective analysis of 156 patients between 
2009 and 2017 [33].

Opposing arguments against RFF highlight the serious is-
sues associated with RFF. Taghavi et al compared patients who 
had nonoperative and operative measures for rib fractures in 
2016 through the National Trauma Data Bank and patients with 
RFF had a significantly longer duration of stay (13 vs. 5 days) 
and higher incidence of complications (40.6% vs. 19.5%), but 
interestingly, RFF showed a significantly lower mortality rate 
[34]. In a retrospective analysis, patients who received titanium 
plates for chest wall reconstruction had a variety of complica-
tions including infection, plate fracture, and impaired wound 
healing [35]. Similarly, Farquhar et al conducted a retrospec-
tive study and found no significant benefit of surgical fixation, 
and patients with flail chests who received that treatment had 
significantly higher rates of pneumonia [36].

A limitation of this study is that this is a case report and 
more research is needed on the different treatment methods for 
severe rib fractures, their outcomes, and complications. In our 
case, we successfully managed an empyema conservatively in 
a patient with RFF and, more importantly, a fixation where the 
plates were placed in an intrathoracic position. Although the 
trend for treating multiple rib fractures is towards the operative 
approach, there is a lack of data on rare outcomes, such as em-
pyema. The possibility of conservative management in cases 
of empyema formation after rib fixation should be considered 
on a case-by-case basis.

Learning points

Blunt chest trauma is one of the most common etiologies of rib 
fractures, and 10% of patients with blunt chest trauma have rib 
fractures. Rib fractures are associated with various complica-

Figure 4. (a) Computed tomography with a loculated anterior right pleural fluid collection suspicious for loculated empyema 
secondary to infected hardware (indicated by the white arrow). (b) Significant improvement in the loculated empyema after treat-
ment with tissue plasminogen activator (tPA) and DNase (indicated by the white arrow with only small residual effusion on the 
posterior).



Articles © The authors   |   Journal compilation © J Med Cases and Elmer Press Inc™   |   www.journalmc.org 219

Malkoc et al J Med Cases. 2024;15(9):215-221

Ta
bl

e 
1.

  L
ite

ra
tu

re
 R

ev
ie

w
 o

f C
as

e 
R

ep
or

ts
 o

n 
C

om
pl

ic
at

io
ns

 F
ou

nd
 in

 P
at

ie
nt

s 
W

ith
 R

ib
 F

ra
ct

ur
e 

Fi
xa

tio
n

St
ud

y
A

ge
/

ge
nd

er
E

tio
lo

gy
R

ib
s 

fr
ac

tu
re

d
R

ep
ai

r 
ty

pe
In

tr
at

ho
ra

ci
c 

or
 e

x-
tr

at
ho

ra
ci

c 
ri

b 
pl

at
in

g
Pu

lm
on

ar
y 

co
m

pl
i-

ca
tio

ns
 b

ef
or

e 
R

FF

Pu
lm

on
ar

y 
co

m
pl

ic
a-

tio
ns

 a
ft

er
 

R
FF

Po
st

op
er

at
iv

e 
tr

ea
t-

m
en

ts
 (i

.e
. e

xp
la

nt
)

L
O

S 
(d

ay
s)

A
bi

da
li 

et
 a

l [
15

]
66

, M
Fa

ll 
fr

om
 1

2 
ft 

la
dd

er
R

t #
3-

12
Lt

 #
7-

10
N

ot
 st

at
ed

Ex
tra

th
or

ac
ic

H
em

ot
ho

ra
x

N
on

e
R

eg
io

na
l p

ai
n 

ca
th

et
er

s
17

A
lle

n 
et

 
al

 [1
6]

48
, F

Pe
de

st
ria

n 
ve

rs
us

 c
ar

Lt
 #

5-
10

A
cu

te
 in

no
va

tio
ns

 
R

ib
Lo

c 
U

+ 
sy

st
em

Ex
tra

th
or

ac
ic

Em
py

em
a

Pn
eu

m
on

ia
 

an
d 

bi
la

te
ra

l 
ef

fu
si

on
s

IV
 a

nt
ib

io
tic

s
42

D
eG

en
ov

a 
et

 a
l [

17
]

39
, M

A
gg

re
ss

iv
e 

co
ug

hi
ng

Lt
 #

10
, 1

1
R

ib
Fi

x 
B

lu
 sy

st
em

Ex
tra

th
or

ac
ic

 re
du

ct
io

n 
an

d 
in

st
ru

m
en

ta
tio

n
N

on
e

N
on

e
In

dw
el

lin
g 

pa
in

 
ca

th
et

er
0

D
eG

en
ov

a 
et

 a
l [

17
]

61
, F

A
ss

au
lt

Lt
 #

5,
 6

R
ib

Fi
x 

B
lu

 sy
st

em
Ex

tra
th

or
ac

ic
 re

du
ct

io
n 

an
d 

in
st

ru
m

en
ta

tio
n

N
on

e
N

on
e

In
dw

el
lin

g 
pa

in
 

ca
th

et
er

0

D
eG

en
ov

a 
et

 a
l [

17
]

60
, M

15
 ft

 fa
ll

Lt
 #

10
, 1

1
R

ib
Fi

x 
B

lu
 sy

st
em

Ex
tra

th
or

ac
ic

 re
du

ct
io

n 
an

d 
in

st
ru

m
en

ta
tio

n
N

on
e

N
on

e
In

dw
el

lin
g 

pa
in

 
ca

th
et

er
 a

nd
 n

ar
co

tic
s

0

Fa
w

zy
 e

t 
al

 [1
3]

20
s, 

no
t 

st
at

ed
M

ot
or

cy
cl

e 
ac

ci
de

nt
R

t #
5,

 7
-9

Lt
 #

2,
 3

N
ot

 st
at

ed
Ex

tra
th

or
ac

ic
R

t p
ne

um
ot

ho
ra

x,
 

bi
la

te
ra

l p
ul

m
on

ar
y 

co
nt

us
io

ns
, 

em
ph

ys
em

a

Pn
eu

m
on

ia
, 

em
py

em
a

A
nt

ib
io

tic
s, 

pi
gt

ai
l 

dr
ai

na
ge

, t
PA

26

St
ef

an
i e

t 
al

 [1
8]

79
, F

A
cc

id
en

ta
l f

al
l

Lt
 #

2-
8

Ju
de

t p
la

te
s a

nd
 

Sa
nc

he
z-

Ll
or

et
 p

la
te

s
Ex

tra
th

or
ac

ic
H

em
ot

ho
ra

x,
 

m
ul

tip
le

 p
ul

m
on

ar
y 

co
nt

us
io

ns

B
ila

te
ra

l 
pn

eu
m

on
ia

M
ec

ha
ni

ca
l 

ve
nt

ila
tio

n,
 n

on
-

in
va

si
ve

 v
en

til
at

io
n

90

W
hi

tta
ke

r 
et

 a
l [

19
]

32
, M

4.
5 

m
 fa

ll,
 

cr
us

he
d 

by
 b

oa
t

R
t #

4-
9

D
eP

uy
 S

yn
th

es
 

C
M

F 
M

at
rix

R
IB

Ex
tra

th
or

ac
ic

B
ila

te
ra

l 
he

m
op

ne
um

ot
ho

ra
x,

 
bi

la
te

ra
l p

ul
m

on
ar

y 
co

nt
us

io
ns

N
on

e
C

he
st

 d
ra

in
, w

ou
nd

 
dr

ai
n,

 E
C

M
O

20

Zh
ou

 e
t 

al
 [1

4]
61

, M
Fa

ll
Lt

 #
1-

6
3D

 p
rin

tin
g 

lo
ck

in
g 

pl
at

es
, M

IP
O

 te
ch

ni
qu

e
Ex

tra
th

or
ac

ic
Pn

eu
m

ot
ho

ra
x,

 
A

R
D

S,
 p

ul
m

on
ar

y 
co

nt
us

io
ns

N
on

e
Th

or
ac

ic
 

dr
ai

na
ge

 tu
be

N
ot

 
st

at
ed

AR
D

S:
 a

cu
te

 re
sp

ira
to

ry
 d

is
tre

ss
 s

yn
dr

om
e;

 F
: f

em
al

e;
 IV

: i
nt

ra
ve

no
us

; L
O

S:
 le

ng
th

 o
f s

ta
y;

 M
: m

al
e;

 R
FF

: r
ib

 fr
ac

tu
re

 fi
xa

tio
n;

 tP
A:

 ti
ss

ue
 p

la
sm

in
og

en
 a

ct
iv

at
or

.



Articles © The authors   |   Journal compilation © J Med Cases and Elmer Press Inc™   |   www.journalmc.org220

Conservative Treatment of Empyema J Med Cases. 2024;15(9):215-221

tions including, but not limited to, pneumothorax, hemothorax, 
pulmonary contusions, and respiratory failure requiring me-
chanical ventilation. Rib fractures can also be accompanied by 
significant pain, shortness of breath, and in more severe cases, 
empyema, pneumonia, and ARDS. There are a range of treat-
ment modalities for rib fractures and sequelae, ranging from 
conservative medical management to invasive surgical treat-
ments. As the application of rib plating increases, successfully 
identifying candidates for conservative management of rare 
complications, such as empyema, will be beneficial.
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