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The incidence of tuberculosis (Tbc) infection is high in some
parts of the world and tuberculous cold abscess of the chest
wall (CACW) often fails to respond to medical treatment.
Medical records of 178 patients who underwent surgical
treatment of chest wall abscesses from July 1970 to Sept. 2000
were reviewed and 89 patients who were pathologically
confirmed as Tbc cold abscess cases were included in this
study. Their ages ranged from 9 to 71 years (mean 33.3 years)
and the male to female ratio was 1.2:1 (49 male, 40 female).
The symptoms were palpable chest wall mass, pain and pus
discharge, and three patients had multiple lesions. Twenty-five
patients (28 %) underwent excision of chest wall abscesses and
64 patients (72 %) underwent chest wall and rib resection. Tbe
medication was given preoperatively in 39 patients for an
average of 6.3 months and all patients were given Tbc
medication postoperatively for an average of 12 months.
Postoperative complications were bleeding, pus discharge,
empyema, pleural effusion, wound dehiscence, subcutaneous
emphysema and activation of pulmonary Tbc. The disease
recurred in 7 patients (7.8%) and these 7 patients all underwent
a second operation. We recommend preoperative Tbc
medication and complete resection of chest wall abscesses
including any suspicious ribs. Postoperative Tbc medication for
a minimum of 12 months is essential to decrease the risk of
a relapse.
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INTRODUCTION

Chronic infections of the thoracic cage may
originate from pyogenic organisms, blood born
infections or infections invading the area by direct
extension from an adjacent focus. Many cases are
tuberculous in origin as the incidence of tubercu-
losis has not decreased in some parts of the world,
and also due to the fact that more than half of the
world’s tuberculosis-infected persons reside in
Asia." Most patients are affected by pulmonary or
pleural tuberculosis and skeletal localizations are
rarelyencountered, accounting for one to five per-
cent of all tuberculous infections.”* Most skeletal
localizations occur in vertebrae, hip, and knees
and the incidence of rib involvement is reported
to be from zero to three percer1t.3'5

Tuberculous (Tbc) cold abscess of the chest wall
(CACW) often fails to respond to medical treat-
ment and clinical presentation may resemble
pyogenic abscess or chest wall tumors. We
reviewed 89 patients who underwent surgical
resection of CACW caused by Mycobacterium
tuberculosis and analyzed the indications and
methods of surgery, results, perioperative compli-
cations and postoperative treatment.

MATERIALS AND METHODS

In the Department of Thoracic and Cardio-
vascular Surgery, Yonsei University, Seoul, Korea,
we retrospectively reviewed records of 178 pa-
tients who underwent surgical treatment of chest
wall abscess from July 1970 to Sept. 2000. Eighty-
nine patients were pathologically confirmed as
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tuberculous CACW either by preoperative fine
needle aspiration biopsy or by postoperative
specimens showing giant cells and caseous
necrosis or tubercle bacilli. Patients with pulmo-
nary tuberculosis, tuberculous pleural effusion,
and tuberculous empyema were excluded from
this study.

RESULTS

Among these 89 patients, there were 49 males
and 40 females (ratio of 1.2: 1), with ages ranging
from 9 years to 71 years (mean, 33.3 years old).
Past records revealed a history of pulmonary tu-
berculosis in 56 patients (62.9%). Common symp-
toms were palpable chest wall mass in 62 patients
(69.6%), chest pain in 48 patients (53.9%) and pus
discharge from the lesion in 8 patients (8.9%)
(Table 1). Eighty-six patients (96.6%) had cold
abscesses as a solitary lesion in the chest wall in
the form of pustules or mass-like indurations.
Three patients (3.4%), who were immunocompe-
tent, had abscesses in multiple locations (Table 2).

Tbc medication was given preoperatively in 39
patients (43.8%) for an average of 6.3 months
(range, 1-36 months) and in all patients postopera-
tively for an average of 12 months (range, 4-33
months). Twenty-five patients (28.1%) underwent
excision and drainage of chest wall abscesses and
64 patients (71.9%) had resection of the involved
ribs (1 rib-45 cases, 2 ribs-17 cases, 3 ribs-2 cases)

Table 1. Preoperative Symptoms

Symptoms Number (%)
Palpable mass 62 (69.6)
Chest pain 48 (53.9)
Pus discharge 8 (8.9)
Profuse sputum 2 (22

Table 2. The Locations Involved in Patients with
Multiple Abscess

Patient Involved

23 year female Chest wall, sternum, neck

30 year female Chest wall, mediastinum,
submandibular, axilla, spleen, liver

23 year female Chest wall, paravertebral, neck
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with chest wall abscesses. In addition to rib
resection, one patient had resection of part of the
clavicle and the sternum, and 5 patients had lung
resection at the time of operation (3 wedge
resections, 1 segmentectomy, 1 lobectomy) (Table
3).

Postoperative complications were as follows: 4
cases of wound infection, 2 cases each of empye-
ma thoracis and activation of pulmonary Tbc, and
one case each of bleeding, pleural effusion, wound
dehiscence, atelectasis, and subcutaneous seroma.
There was no difference in the complication rate
between the 39 patients given preoperative Tbc
medication and the 50 patients not given Tbc
medication (Table 4). In the 25 patients who only
underwent excision of abscesses, 4 complications
(16%) occurred compared to 9 complications
(14%) in the 64 patients who underwent rib resec-
tion.

The disease recurred in 7 patients (7.8%) in the
postoperative period between 4 months and 12
years, and all of these underwent a second
operation (Table 5). Four patients, who had ab-
scess excision during the first operation, expe-
rienced a recurrence of the disease at the same
site, at 5, 17, 27, and 48 months respectively into
the postoperative period, and all underwent rib
resection in addition to chest wall abscess (exci-
sion?). Three patients who underwent rib resec-
tion during the first operation needed a second
operation due to cold abscess formation on the
contralateral side and in the axilla. One patient
had cold abscess formation at the same site 12
years after the first operation and underwent
further resection of the rib. This patient needed a
third operation 24 months later for abscess
excision at the same location. Another patient who
had rib resection 48 months after abscess excision
underwent a third operation 5 months later due

Table 3. Type of Operation

Name of operation

AR 25 (28.1)
AE + RR

(
AE + RR + clavicle, sternum resection 1 (
AE + RR + lung resection 5 (5.
AE + RR + myoplasty 1 (

AE, abscess excision; RR, rib resection.
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Table 4. Comparison of Complications Depending on Preoperative Tbc Medication

Tbc medication Operation No. (%) Complications
Medication AE 11 (12.4) empyema 1
bleeding 1
wound infection 1
RR 28 (31.5) wound infection 2
empyema 1
Tbc activation 2
No medication AE 14 (15.7) wound infection 1
RR 36 (404) pleural effusion 1

wound dehiscence 1
atelectasis 1
seroma 1

AE, abscess excision; RR, rib resection.

Table 5. Type of Operation in Patients Who Underwent
Re-operation

1% Operation  Interval nd Operation
AE 5 months RR

AE 17 months RR

AE 48 months RR*

AE+ LR 27 months RR

RR, right 11 months RR, left
RR, left 4 months AE, axilla
RR 12 years RR*

AE, abscess excision; RR, rib resection; LR, lung resection.
Interval: interval between first and second operation.

*Underwent third operation after interval of 5 and 24 months.

to abscess formation at the previously operated
site.

DISCUSSION

Primary tuberculosis of the chest wall is rare
and its clinical feature may resemble pyogenic
abscess or tumor and distinguishing between
them can be difficult. Tuberculous cold abscesses
of the chest wall are not frequently encountered
and reportedly represent less than 10% of all
skeletal tuberculosis cases.”**” The presentation of
cold abscesses is a progressively enlarging mass
with or without destruction of the underlying
bone or cartilage, and the consistency of the mass
may be soft or firm.

There are three mechanisms in the pathogenesis

of rib tuberculosis; direct extension from pleural
or pulmonary parenchymal disease,’ hemato-
genous dissemination of a dormant tuberculous
focus,” or direct extension from lymphadenitis of
the chest wall.” Kaufmann has shown in his
surgical specimens, the relationship between cold
abscesses and the caseous lymph nodes of the
chest wall such as the internal mammary, inter-
costal, and paravertebral nodes. 10 Because a
normal chest x-ray does not exclude the possi-
bility of current or previous episodes of tubercu-
lous infection,11 the etiology of tuberculous cold
abscess such as its direct spread from the pulmo-
nary foci or from lymphatic spread cannot bedis-
tinguished. Reduced cellular immunity, locally or
systemically, due to underlying medical condi-
tions, may be a factor in the development of cold
abscess.”

The diagnosis of rib tuberculosis with CACW is
difficult and its treatment still remains contro-
versial as it is often diagnosed postoperatively. It
is difficult to distinguish subcutaneous tuber-
culous abscess from chest wall tumor,”” and a
needle aspiration biopsy seems to be the pro-
cedure of choice in detecting acid-fast bacilli in
direct smear™™ or culture®'*" although Faure et
al.” reported only a 36.3% (4/11) success rate of
diagnosis by needle aspiration. The possibility of
cold abscess caused by mycobacteria other than
tuberculosis is possible. However, in this review,
all cases with evidence of caseous necrosis, giant
cells, and presence of AFB were diagnosed as cold
abscess.
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A chest CT scan should be done in every
patient in order to exclude the possibility of a
chest wall tumor being present, although it is
difficult to differentiate between them. Chest CT
scan findings of CWCA are variable in that some
reported it as a low attenuated central area
without rim enhancement™ (Fig. 1), in contrast to
bone and costal cartilage destruction, (while
others reported it as?) soft tissue mass with
calcification or rim enhancement with or without
evidence of underlying lung or pleural disease
(Fig. 2)."° Ultrasonography of the chest wall is
advantageous in that it can be performed at the

Fig. 1. Chest CT findings showing chest wall abscess in
lower thoracic cage with involvement of pleura.

Fig. 2. Chest CT findings showing anterior chest wall
abscess with minimal bone destruction and rim enhance-
ment without evidence of underlying lung or pleural
disease.
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bedside with specimens obtained from multiple
sites under ultrasonic guidance when the size of
the abscess is large and while avoiding the use of
radiation.”

CACW usually occurs as a solitary lesion
and occurs more frequently at the margins of the
sternum and in the shafts of the ribs."”"? It has
been reported to occur more frequently in
males”’”"*" although our data showed only a
1.2:1 ratio favoring males. There are different
opinions regarding the age at which the disease
is encountered. Some reports gave the peak inci-
dence in ages between 15 and 35 years,"”
whereas other reports gave older age ranges.”*"
Our cases had a mean age of 33.3 years. The
youngest patient in this study was a 9 years old
male who complained of palpable chest wall mass
and chest pain, and underwent excision of ab-
scesses with resection of 7" and 8" ribs. His
postoperative course was uneventful and he has
had 12 months of anti-tuberculosis medication
with no evidence of recurrence during 126 months
follow-up.

Past incidence of pulmonary tuberculosis was
noted to be as high as 83%" and the incidence of
active pulmonary tuberculosis ranged from 17.4%
to as high as 62.5%.”" Our data shows 56 pa-
tients (63%) revealing past history of pulmonary
tuberculosis and 39 patients (43.8%) who were
given anti-Tbc medication prior to surgery due to
clinical impression of active pulmonary tuber-
culosis. Preventive therapy of tuberculosis was
undertaken by various authors™” and most of the
reports recommend 6 to 12 months of therapy,
with higher relapse rates occurring with less than
6 months of therapy, and no supplementary
benefit with longer than 12 months of medica-
tion.””* These reports recommended that pre-
ventive therapy target persons most likely to
develop tuberculosis.® The negative side of
preventive therapy, without definite medical or
surgical diagnosis, is that it can delay true diag-
nosis while the patient is on anti-tuberculosis
therapy.

Proper method of treatment in CACW is con-
troversial. The definition of a successful treatment
of Tbc is one having a relapse rate of less than 5%,
2 years after completion of therapy.” Good results
has been achieved by using current anti-Tbc drugs

15,17
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for 6 to 12 months,”*" although many reported

the development of cold abscesses when the medi-
cal treatment was the only treatment given.*”
Combination therapy should be used in order to
increase efficacy and to reduce the risk of de-
veloping resistance, since multi-drug resistance
(MDR-Tbc) is the most critical event which can
arise during medical treatment. The most common
cause of developing multi-drug resistance is the
failure by the patient to follow the assigned
course of treatment regularly.” Tuberculous cold
abscesses can develop while the patient is being
treated for pulmonary tuberculosis, although they
may disappear after continuous treatment with
the same regimen, usually one including the use
of isoniazid, ethambutol, rifampin and pyrazina-
mide. Therefore, the development of Tbc cold
abscesses does not necessarily indicate treatment
failure.”

The (available/current?) methods of surgical
treatment are also controversial and vary from
repeated aspiration, excision of the abscess with
primary closure,” to resection of the ribs even if
they are macroscopically normal. In some pa-
tients, the origin of the abscess may lie in a in
deeper layer, and Brown and Trenton perform
extensive debridement of the tissue surrounding
the abscess cavity” while Weissberg suggests
treatment by giving antimicrobials and drainage
of abscesses, reserving debridement and excision
only for extensive diseases. 15 Our data shows
that 4 patients (16%) who had excision of ab-
scesses relapsed. Three patients who had rib
resection underwent a second operation, but only
one patient (1.6%) experienced a recurrence at the
same site, thus showing a lower incidence of
recurrence in patients undergoing rib resection at
the time of the first operation. IHowever, since this
is a retrospective study, some of the patients with
recurrence might not have visited the same
hospital, thus incorrectly causing lower levels of
recurrence to be observed.

We recommend postoperative medical treat-
ment using isoniazid (), ethambutol (E), rifampin
(R), and pyrazinamide (Z) for 2 months followed
by 10 months of HER, in which case the majority
of patients were cured without further medical
treatment. IHowever, disease recurred in 7 patients
(7.8%) and they all underwent a second operation.

Recurrence of the disease does not necessarily
mean treatment failure, since the disease may
recur or a new lesion may develop even with the
proper medical treatment, although non-ad-
herence to the treatment by the patient is a likely
cause of recurrence. According to Faure et al,”
the only patient who relapsed after resection in 17
patients was one who refused medical treatment.

In conclusion, we recommend preoperative Tbc
medication and complete resection of chest wall
abscesses, including any suspicious ribs. Postop-
erative Tbc medication for a minimum of 12
months is essential to decrease the chances of a
recurrence of the disease, and maintaining a high
degree of suspicion of cold abscesses is man-
datory, especially in endemic areas.
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