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he Eloesser flap thoracostomy window was initially de-
scribed by Leo Eloesser in 1935 and later modified by

ymbas and coworkers as a surgical treatment option for
atients with tuberculosis and pleural space infections asso-
iated with bronchopleural fistulae.1,2 Two simultaneous
oals of the thoracostomy flap, as it was initially described,
ere to allow passive drainage of the infected pleural space

nd the creation of a one-way valve that would allow egress of
uid from the chest cavity without the return of air. The

ntent of this one-way valve comprising autologous tissue
as to facilitate expansion of the remaining lung parenchyma

o fill the thoracic space. Following the introduction of more
fficacious drugs for the treatment of tuberculosis, the need
or surgical therapies for tuberculosis has nearly disappeared.
imilarly, the need for a true Eloesser flap thoracostomy, as it
as initially described, has also dissipated. However, the

oncept of an epithelialized thoracostomy window remains
mportant for the treatment of severe pleural space infections
hat are occasionally found in medically unfit patients who
re not strong enough to tolerate a surgical decortication or a
uscle flap transposition. The procedure described herein
as retained the eponym “Eloesser flap,” although it does not
ompletely represent the anatomy or the intended function of
he flap as initially described.

Fortunately, the majority of pleural space infections are
iagnosed within a time frame that is conducive for treatment
ith closed thoracostomy tubes with or without the instilla-

ion of fibrinolytic agents. This management is often suffi-
ient to allow adequate drainage of the infected pleural space
nd complete expansion of the lung. When a tube thoracos-

epartment of Surgery, Medical University of South Carolina and the Ralph
H. Johnson VA Medical Center, Charleston, South Carolina.

ddress reprint requests to Chadrick E. Denlinger, MD, 25 Courtenay Drive,

pSuite 7018, Charleston, SC 29425. E-mail: denlinge@musc.edu

522-2942/$-see front matter © 2010 Elsevier Inc. All rights reserved.
oi:10.1053/j.optechstcvs.2010.03.003
omy is inadequate, surgical decortication is usually success-
ul in achieving these goals. However, an Eloesser flap thora-
ostomy window is a viable option when the patient is
hought to be too ill for a decortication or if the lung does not
ompletely fill the thoracic cavity following a decortication.

Alternative adaptations of the thoracosctomy window,
uch as the Clagett window, have also been described as an
ption for similar patients.3 The greatest differences between
he Eloesser flap and a Clagett window is that the Clagett
indow is considerably larger than an Eloesser flap and that

he Clagett window was designed to be a temporary measure
o allow decontamination of the pleural space with a subse-
uent closure. In contrast, the Eloesser flap is intended to
reate a permanent drainage window into the pleural space.

Although potentially lifesaving, the Eloesser flap window
ommits the patient to a prolonged period of dressing
hanges and frequent annoyances with soiling of clothes and
ed linens. Thus, the Eloesser flap technique continues to
volve. In an effort to minimize the duration of dressing
hanges and to better contain drainage, several authors have
ugmented the thoracostomy window with a vacuum-as-
isted closure (VAC) device.4,5 This may be a viable treatment
ption for patients with an empyema and a moderate sized
esidual pleural space. In a retrospective review of their ex-
erience, the results of patients whose treatment included a
ound VAC were substantially better than the historical con-

rols in their own series and also better than the experiences
f most surgeons describing the outcomes of patients previ-
usly treated with Eloesser flaps.5

The operation described herein represents a modified
loesser thoracostomy window with an inferiorly based soft

issue flap. Although this procedure commits the patient to a
rolonged treatment course with serial dressing changes, it is
lso a potentially lifesaving procedure for patients with little

hysiologic reserve and a severely infected pleural space.
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Operative Technique
Figure 1 Selection of the optimal location for the thoraco
pleural space. A careful review of preoperative chest rad
stomy window is critical for adequate drainage of the infected
iographs and computed tomographic (CT) images is required

to determine the most dependent region involved, which will become the location of the window. Alternatively, a drain
may be placed preoperatively with CT or ultrasound guidance into the most dependent region of the pleural effusion.
In rare cases, this drain may be sufficient to evacuate the pleural space. More importantly, this tube may later be used
as a physical landmark in the operating room, indicating the optimal location for the thoracostomy. Representative CT
images are pictured here showing axial (A) and coronal (B) slices illustrating an empyema that developed in a cirrhotic
patient with refractory ascites and a hepatic hydrothorax that became infected following serial thoracentesis to drain the

recurrent pleural effusion.
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Figure 2 A schematic representation of the empyema shown from a lateral perspective. The majority of the pleural space
has been filled with purulent fluid that has almost completely compressed the left lung toward the mediastinum. Only
at the apex does the lung extend laterally to the chest wall. The diaphragm has been flattened and depressed by the
effusion and is positioned anteriorly at the level of the sixth rib and rests at approximately the level of the eighth rib
posteriorly. It is often less clear exactly where the diaphragm is positioned relative to the chest wall while examining the

patients at the bedside.
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Figure 3 The proposed incision for creation of the soft tissue flap is positioned in the basal region of the thorax near the
diaphragm to maximize dependent drainage with gravitational assistance as the patient sits in the upright or semi-
upright position. It is important to ensure that the base of the flap is located far enough inferior on the chest wall so that
the flap will rest along the diaphragm with allowances made for tissue buckling where the soft tissue flap is folded

inward.
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Figure 4 An inverted U-shaped incision is made and extended through the soft tissues to the level of the chest wall using
electrocautery. The edges of the flap may be beveled slightly such that the innermost muscle layer is approximately 1 cm
shorter than the outer layer of skin. Once the chest wall is exposed, segments of two or three adjacent ribs are transected
as indicated in a location that undermines the skin incision by approximately 2 cm. This will allow a sufficient ledge of
soft tissue that can be folded inward to the pleura, thus creating an epithelialized thoracostomy window. The segment
of chest wall resected typically includes 8- to 9-cm segments of two or three consecutive ribs. In general, the surgeon
should err on the side of creating a larger window to maintain patency of the window for several months despite the

common occurrence of a significant contracture of the wound.
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Figure 5 The pleural space is completely drained through the thoracostomy window and irrigated with saline in
preparation for folding the soft tissue flap into the chest cavity. In addition, any nonviable tissue must be surgically
debrided to successfully gain control of the infectious process. Efforts to maximally reduce the infectious load mechan-
ically at the time of surgery should be undertaken while the patient is fully anesthetized to make dressing changes at the

bedside less traumatic for the patient.
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Figure 6 The inferiorly based soft tissue flap is folded inward against the diaphragm and the skin edges of the flap are
secured to the pleural surface using absorbable sutures. Similarly, the skin edges surrounding the upper regions of the
thoracostomy are also inverted and sutured to the pleural surface. This creates an epithelialized track from the pleural
space to the outside, which is important to maintain patency of the tract. The opening must be large enough at the

conclusion of the operation to allow for wet to dry packing at the bedside for the subsequent weeks.
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Figure 7 This figure demonstrates a coronal view of the Eloesser flap window demonstrating the apposition of the skin
surface of the inferiorly based soft tissue flap to the diaphragmatic surface. Similarly, the skin edges of the surrounding
thoracostomy window are also folded inward and secured to the pleural surface using absorbable sutures. The modified

Eloesser flap utilizes an inferiorly based flap, which allows for easy access into the chest cavity for dressing changes.
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The most important aspect related to the creation of an
loesser flap is the selection of an optimal position on the
hest wall that allows effective passive dependent drainage,
elatively easy access for open wound packing, and patient
omfort.

When contemplating an Eloesser flap thoracostomy in pa-
ients with smaller pleural effusions than the one indicated
ere, it is critical to be convinced that the expanded portions
f the lung are adherent to the chest wall. Otherwise, the
horacostomy window may allow further collapse of the ip-
ilateral lung, by eliminating the negative intrathoracic pres-
ure.

Postoperatively the wound is packed at least daily with
auze moistened with normal saline; however, the wound
ften requires dressing changes two or three times a day in
he first week following surgery. It is the author’s preference
o use Kerlex gauze rolls for packing. When multiple rolls are
equired to fill the thoracic cavity, the ends of consecutive
olls are tied together to insure that all of the packing material
s removed at the time of the next dressing change.

It is important to realize that the patient will require dress-
ng changes for several weeks, and that the skin surrounding
he thoracostomy is at risk for severe irritation and blistering
rom frequent dressing changes. It has been the author’s pref-
rence recently to use Medipore H softcloth surgical tape,
hich has minimized skin trauma despite being directly ap-
lied to the skin. An alternate strategy for skin protection

ncludes the application of Duoderm dressings to the skin,
nd then taping the dressings to the Duoderm rather than
irectly to the skin.

esults
n a relatively large single-institution review of 78 patients
reated with modified Eloesser flaps, the two most common
tiologies necessitating an Eloesser flap were parapneumonic
ffusions and postresection empyemas. These indications
ere far more common than tuberculosis, which represented

nly 9% of patients. In this series there were four periopera-
ive deaths, three of which were attributed to sepsis. The
ean intensive care and hospital length of stay were 5 � 12

nd 16 � 17 days, respectively. Long-term follow-up did not
dentify any ongoing issues related to the Eloesser flap, con-
ributing to poor patient outcomes. However, most wounds
equired dressing changes for 3 months.6

Smaller series have included occasional late postoperative
eaths following an Eloesser flap procedure. Palmen and co-
orkers reported an erosion into the pulmonary artery sev-

ral months after the Eloesser flap was created,5 and the au-
hor is also aware of other similar cases of massive bleeding
hrough the thoracostomy window well outside of the imme-
iate postoperative period. Because of this potential compli-
ation as well as the time required for sufficient thoracostomy
losure, augmentation of the Eloesser flap with a wound VAC
evice has been utilized in a small number of patients.5 As
ur collective experience with wound VACs in thoracostomy
indows grows, this technique may become the preferred

reatment strategy.
Despite requiring a prolonged treatment course with fre-

uent dressing changes, the Eloesser flap may likely repre-
ent a lifesaving operation that is the least invasive means to
dequately control the infected pleural space. Adaptations
ill likely continue to refine this procedure in the years to

ome.
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