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Background. Cold abscess of the chest wall is a rare
isease and few literature reports detail any treatment
xperience with a limited patient number. Hence, an
ptimal treatment plan remains controversial.
Methods. We retrospectively analyzed patients with

old abscess of the chest wall, focusing on their clinical
eatures, surgical results, and the long-term outcome.
ighty patients were enrolled between May 1981 and
pril 2005. There were 35 male and 45 female patients,
ho underwent surgical treatment for cold abscess of the

hest wall. The mean age of the patients was 31.4 � 12.5
14 to 73) years. Forty patients (50.0%) had previous
istory of pulmonary tuberculosis. A growing chest wall
ass was present in every patient. Surgical treatments

erformed were as follows: abscess debridement and drain-
ge in 15 (18.8%), complete excision of the abscess without
hest wall resection in 9 (11.2%), and complete excision of

he abscess including chest wall in 56 patients (70.0%).
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Results. There were no cases of operative mortality.
perative morbidity developed in four patients; two
ound infections, one pneumonia, and one prolonged

hest tube drainage. Postoperative antituberculous med-
cation was given to all patients. Twelve patients (15.0%)
ecurred and required a second operation. The recurrence
ate was higher in patients where only drainage of the
bscess was performed compared with those in whom
omplete resection was performed (40.0% vs 9.2%, p �
.008).
Conclusions. Cold abscess of the chest wall can be

urgically managed successfully with low operative
isk. Complete resection of the abscess, including a
ortion of the involved chest wall, is mandatory to
void recurrence.

(Ann Thorac Surg 2008;85:273–7)

© 2008 by The Society of Thoracic Surgeons
lthough the incidence of tuberculosis has decreased
for several decades, it remains as a significant

ublic health problem in several countries. The impor-
ance of tuberculosis is increasing in western countries
s well, due to an increasing number of immune-
ompromised patients as well as immigrants from en-
emic areas. Skeletal tuberculosis accounts for 2.6% of all

uberculosis cases [1] and chest wall tuberculosis has
een reported to be in only 1% to 10% of bony tubercu-

osis cases [2, 3]. Chest wall tuberculosis is often not
uccessfully treated by medical therapy and conse-
uently needs a combination treatment of surgery and
ntituberculous medication [4, 5]. However, an appropri-
te treatment strategy remains controversial. While a
imited local debridement results in frequent recurrence,
hich requires repeated surgery, a wide excision includ-

ng the bony chest wall can result in unwanted extensive
peration. Only a few articles have been published re-
arding the treatment of chest wall cold abscess and the
ase number of those reports is too small to suggest an
ppropriate surgical strategy [4–6]. We designed this

ccepted for publication Aug 21, 2007.

ddress correspondence to Dr Kim, Department of Thoracic and Cardio-
ascular Surgery, Seoul National University Hospital, Cancer Research
nstitute, Seoul National University College of Medicine, 28 Yongon-
tudy to determine an optimal treatment plan for chest
all cold abscess that focused on the extent of chest wall

esection.

atients and Methods

e retrospectively reviewed the records of 80 patients
ho underwent surgical treatment for cold abscess of the

hest wall at Seoul National University Hospital during a
3-year period from May 1981 to April 2005. The diagno-
is was made based on history taking and physical
xaminations as well as computed tomography (CT) of
he chest (Fig 1). Preoperative bacteriologic diagnosis
rom a needle aspiration specimen was made in only
hree patients. The diagnosis of tuberculous cold abscess
as confirmed by pathologic examination in all patients

Fig 2). We retrospectively analyzed clinical features and
he long-term outcome of the patients focused on the
xtent of surgical resection and the antituberculous med-
cation given. The patient follow-up information was col-
ected by reviewing medical records as well as searching
he National Tuberculosis Registry Data Base. As the hos-
ital should report every case of tuberculosis to the Na-

ional Tuberculosis Registry Database in Korea, the data-
ase can search tuberculosis patients accurately. If the
atient showed no recurrence and the physician decided

ot to follow-up, and if the patient is not newly listed on

0003-4975/08/$34.00
doi:10.1016/j.athoracsur.2007.08.046



t
w
u
c
f
o
c
t
R
T
v
H
p

R

F
t
t

m
p
r
p
p
t
h
c
p
e
r
a
p
T
5
1
o
b
S
1
m

d
p
(
t
o
p
p
1
w
e
i
a
p
G
a

T

F
s

F
g
d
a
i

274 KIM ET AL Ann Thorac Surg
RESECTION OF CHEST WALL COLD ABSCESS 2008;85:273–7

G
EN

ER
A

L
T

H
O

R
A

C
IC
he National Tuberculosis Database, telephone contacts
ere attempted. In cases where telephone contact was
nsuccessful, the date of last follow-up was used to
alculate follow-up duration. Eight patients were lost for
ollow-up. Patients were divided into two groups based
n the extent of resection and the recurrence rates were
ompared using the �2 and log-rank tests. Recommenda-
ions from the Declaration of Helsinki for Biomedical
esearch involving Human Subjects were also followed.
he study protocol as well as ethical issues were re-
iewed and approved by the Seoul National University
ospital Institutional Review Board, and the need for
atient consent for the study was waived.

esults

orty-five patients were women and 35 were men and
heir mean age at the time of surgery was 31.4 � 12.5 (14

ig 1. (A) A 27-year-old male patient who presented with a slowly
rowing soft mass on the right upper anterior chest wall. Note the
raining cutaneous fistulae. (B) Computed tomography scan showing
low-attenuate density in the pectoralis major muscles and suggest-

ng chest wall cold abscess.
o 73) years. All the patients had a growing chest wall a
ass present. There were no cases of an immune com-
romised condition. Preoperative bacteriologic culture
evealed acid-fast bacilli (AFB) in only three cases. Forty
atients (50.0%) had either previous or current history of
ulmonary tuberculosis and one patient had combined

uberculosis of the spine. Twenty-nine patients (36.3%)
ad been medicated preoperatively with antituberculous
hemotherapy for 3.1 � 1.8 (1 to 8) months. Sixteen
atients received four-drug therapy with isoniazid,
thambutol, rifampicin, and pyrazinamide, 12 patients
eceived three-drug therapy using isoniazid, ethambutol,
nd rifampicin, and one patient received cycloserine,
rothionamide, aminosalicylic acid, and levofloxacin.
he locations of the cold abscess were right chest wall in
1 patients, left chest wall in 14, and anterior chest wall in
5 patients. The timing of the surgery was decided based
n the clinical situations such as response to the antitu-
erculosis medication as well as patients’ agreement.
urgery was performed between 0 and 8 months (2.3 �
.9 months) after the initial development of the chest wall
ass.
Surgical treatments performed were as follows: abscess

ebridement and drainage in 15 patients (18.8%), com-
lete excision of the abscess without rib resection in 9

11.2%), and complete excision of the abscess with soft
issue as well as bony chest wall including rib, sternum,
r part of clavicle in 56 patients (70.0%); right rib in 41
atients, left rib in 13, a portion of sternum in 4, and a
ortion of clavicle in 1. A total of 107 ribs (mean �
.34/patient) were resected. Soft tissue reconstruction
as performed in 14 cases using the latissimus dorsi in

ight, the pectoralis major in three, the serratus anterior
n one, both latissimus dorsi and serratus anterior in one,
nd skin graft in one patient. Skeletal reconstruction was
erformed in four cases; two with GoreTex mesh (W. L.
ore Associates, Flagstaff, AZ), one with Marlex mesh,

nd one with autologous rib.
The mean hospital stay was 14 days (5 to 60 days).

here were no cases of operative mortality. Operative

ig 2. Microscopic finding of the cold abscess showing a typical ca-
eation necrosis with epithelioid histiocyte infiltration. (Hematoxylin

nd eosin �100.)
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orbidity developed in four patients including two
ound infections, one postoperative pneumonia, and
ne prolonged chest tube drainage. All complications
ere successfully managed in a conservative manner.
The typical microscopic features with epithelioid histio-

ytes and caseous necrosis were found in all cases (Fig 2).
he AFB were grown in the specimen culture of eight
atients. Postoperative antituberculous chemotherapy
as given to every patient. Twenty-nine patients were

reated for 6 months, 27 for 9 months, 17 for 12 months,
nd 6 patients received tuberculosis medication for more
han one year. The medication given was isoniazid,
thambutol, and rifampicin in 34 patients, isoniazid,
thambutol, rifampicin, and pyrazinamide in 41, isonia-
id, ethambutol, rifampicin, and levofloxacillin in 4, and
ycloserine, prothionamide, and levofloxacin in one.

During the mean follow-up period of 71.1 � 66.9 (26 to
63) months, eight patients were lost in that time. Twelve
atients (15.0%) recurred at the same site and required

urther treatment. Recurrence occurred in six patients
40.0%), who were treated with debridement and drain-
ge only, whereas recurrence developed in only six
atients (9.2%) after wide excision of soft tissue with or
ithout resection of ribs and sternum (p � 0.008, �2 test;
ig 3). After the debridement and drainage only proce-
ure, recurrence occurred at immediate postoperative
eriod in one patient, at 2 months in one, at 1 year in two,
nd at 6 years and 7 years in one patient each. Two
atients were subsequently treated by wide resection
ith tuberculous medication and did not report recur-

ence thereafter. Four patients were treated with re-
eated drainage and debridement with antituberculosis
edication. Among them, one was cured, two recurred

fter the second operation, and one was lost during
ollow up without healing of the abscess wound. Six cases
f recurrence among patients who received wide com-
lete resection occurred at 2 months in two patients and
t 8 months, 1 year, 2.5 years, and 10 years in one patient

ach. Among them, four patients were treated with a K
econd wide resection and reported no recurrence there-
fter. One patient was treated with wound care and was
ured. The remaining one patient was treated with anti-
uberculous medication and was lost from follow-up
Table 1).

omment

he preoperative diagnosis of chest wall cold abscess has
een known to be difficult [6]. Although many authors
ecommend performing a needle aspiration of the lesion
o establish diagnosis, the procedure enables to establish

definite diagnosis in only one-third of the cases [4]. In
he area where the prevalence of tuberculosis remains
igh, the diagnosis can be made based on clinical fea-

ures such as growing chest wall abscess, as well as
istory of pulmonary tuberculosis and typical CT find-

ngs of a juxtacostal soft tissue mass with central low
ttenuation and peripheral rim enhancement [7]. Brown
8] suggested making a diagnosis of chest wall cold
bscess in Asian or African immigrants who have chest
all abscess and show rib destruction and extrapleural

oft tissue masses on CT. The diagnosis of chest wall cold
bscess is not difficult in the endemic area of tuberculo-
is. In Korea, where the prevalence of tuberculosis re-
ains high, we do not routinely recommend needle

spiration to attain a bacteriologic diagnosis unless the
linical features or CT findings suggest the possibility of
isease other than cold abscess.
It was interesting that the AFB grew in only eight

esected specimens in our series compared to 60% to 80%
f culture positive results in other studies [4, 5]. We do
ot have a clear explanation for this observation. How-
ver, recent use of more sensitive diagnostic tools, such
s polymerase chain reaction for AFB, may increase the
acteriologic detection rates. We also found nine bacteria
r fungus growth in the culture of the resected specimen,

ncluding six Staphylococcus species and Pseudomonas,

Fig 3. The recurrence according to the surgical
procedure performed. (A) The recurrence rates
were statistically different (p � 0.008, �2 test).
(B) The freedom from recurrence after the first
operation was superior after compete resection
(p � 0.002, log-rank test).
lebsiella, and Aspergillus species in each one. Among
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hem, Pseudomonas and Klebsiella species were identified
n patients whose abscess aggravated to form a cutane-
us fistula. We were not able to find any correlation
etween mixed bacterial infection and clinical outcome.
ence, we presume the Staphylococcus and Aspergillus

pecies could have been contaminants.
It has been reported that the chest wall cold abscess

ccurs more frequently in men [4, 6, 9]. In our series,
owever, women were affected more frequently than
en. There are different reports with regards to the

requently affected age. While some authors reported
ore frequent incidence at a younger age (15 to 35 years)

7, 9, 10], others reported a higher rate at an older age
4, 6, 11]. In our current series, 73% of the patients were
ounger than 35 years, and only 7 patients (9%) were
lder than 50 years.
There are a few reports [6, 11, 12] on the successful

reatment of chest wall cold abscess with only antituber-
ulous chemotherapy. However, the number of patients
n those reports is small and the follow-up was too short.

ther authors [4, 5] have reported frequent recurrence of
old abscess by treatment with antituberculous medica-
ion only. In our experience, 29 patients were treated with
ntituberculous medication preoperatively for 1 to 8
onths. However, the lesion did not heal and eventually

eeded surgical resection.
Although surgical resection of the abscess usually

rovides a definite diagnosis and therapy, there are
ontroversies with regard to the treatment approach.

eissberg [13] suggested performing drainage of the
bscess for the purpose of tissue diagnosis followed by
ntimicrobials treatment, reserving debridement and ex-
ision only for the most extensive diseases. Sakuraba
nd colleagues [5] and Faure and colleagues [4] re-
orted that the majority of patients whose abscess
ere drained first, needed excision for the definite

reatment. We also noticed that the cold abscess was
arely treated by antituberculous medication. Although
e tried preoperative antituberculous chemotherapy to

educe the size of the abscess and minimize the extent of
he chest wall resection, the abscess did not usually
espond to the medical treatment, and eventually surgi-

able 1. Outcome of Patients Who Recurred After the First O

Patient 1st Operation Recurr

1 Debridement/drain � 1 mon
2 Debridement/drain 2 month
3 Debridement/drain 1 year
4 Debridement/drain 1 year
5 Debridement/drain 6 years
6 Debridement/drain 7 years
7 Complete resection 2 month
8 Complete resection 2 month
9 Complete resection 8 month
0 Complete resection 1 year
1 Complete resection 2.5 year
2 Complete resection 10 years
al excision was necessary. fi
With regard to the extent of chest wall resection,
urgical debridement, including resection of the ne-
rotic ribs, cartilages, and visible adenopathies, has
een traditionally recommended. However, there is no
lear definition of the extent of resection. Previous
eports showed a low rate of recurrence. However, the
umber of patients was too small and the follow-up
eriod was too short [4 – 6]. Although we experienced
lightly high recurrence rates (13.8%), it is noteworthy
hat we experienced recurrence even after 7 to 10 years
rom the initial operation. Paik and colleagues [14]
eported their experience of 89 patients during 30 years
nd indicated 7.8% recurrence rates, with one case in
hich recurrence developed 12 years after surgery.
iven the indolent nature of tuberculosis it is impor-

ant to evaluate the success of treatment by making
areful observations for a significant period of time.

e classified the surgical method into debridement
nd drain only and complete resection with or without
keletal resection based on the operation record. We
ound the recurrence rates were more frequent after
ebridement and drain only. This result suggests com-
lete resection of the abscess, including all the abscess
all and adjacent bony chest wall, can reduce postop-

rative recurrence. However, extensive chest wall re-
ection may result in an unnecessary large operative
car or chest wall deformity and sometimes the extent
f resection can be compromised. We found no imag-

ng study was helpful in deciding the extent of chest
all resection. The final decision of the resection

xtent was determined based on the intraoperative
nding. We did our best effort to make the extent of
esection as small as possible, while removing all the
nfected tissue. Usually the situation when rib resec-
ion was mandatory was when there was a fistulous
ract underneath the ribs. Sometimes, the fistulous
ract was connected to the lymph nodes located on the
nner surface of the chest cage, which supports the
ypotheses that the chest wall cold abscess can be
aused by direct extension from lymphadenitis of the
hest wall [4]. However, we were not able to clearly
dentify how many patients showed such operative

ion

Treatment Outcome

Wide resection, Skin graft Cured
Wound care Cured
Drain Recurred
Drain Recurred
Drain Lost
Wide resection Cured
Wide resection Cured
Drain Cured
Medication Lost
Wide resection Cured
Wide resection Cured
Wide resection Cured
perat

ed

th
s

s
s
s

s

ndings in our series.
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A previous report [4] suggested antituberculous med-
cation can prevent long-term recurrence. However, in
ur experience, all 12 patients who experienced recurrence
ere treated with postoperative antituberculous medica-

ion for longer than 12 months with the exception of two
atients who were treated for 2 and 6 months. We agree
nd recommend treating patients after surgical resection
ith antituberculous medication. However, it seems that

he completeness of the abscess is the more important
actor in determining the development of recurrence.

In conclusion, we noticed that complete resection of
he cold abscess could be achieved without significant

orbidity and could reduce recurrence rates. Based on
his result, we recommend that a chest wall cold abscess
hould be treated by complete resection, including all of
he involved area, as well as by the appropriate antitu-
erculous chemotherapy.
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