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Decortication of fibrous pleural rind by uniportal video-assisted
thoracic surgery in patients with tuberculous empyema
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Abstract: Stage III tuberculous empyema requires thorough decortication for recovery. The stenosis of the
intercostal space caused by severe lesions was once considered a contraindication for thoracoscopic surgery.
This study describes a practical way to perform a complete and thorough decortication of the fibrous pleural
peel through uniportal video-assisted thoracic surgery (VATS) for such patients. First, a 5- to 6-cm incision
was made on the chest wall at the level of the ribs in the deepest part of the abscess cavity. Then, the ribs
below the incision were removed, and the fibrous parietal peel was bluntly separated along the rib bed. After
the fibrous peel and the chest wall were separated, a protective sleeve was placed into the incision. Then,
some of the fibrous peel was removed to allow access to the abscess cavity, and various specimens were
obtained for inspection and culture. Then, the visceral fibrous peel was cut sharply to locate the gap between
the visceral fibrous peel and the visceral pleura. The visceral pleura was gradually stripped with a special
stripper, and then the fibrous parietal peel was dissociated by blunt separation and electrical cutting. Finally,
the fibrous peel on the diaphragmatic surface was dissociated using the same method, and a chest tube was
placed in a crosswise manner. Computed tomography (CT) re-examination performed 1 week after surgery

showed good recruitment of the lung without air leakage, and the tube was removed. The intercostal space

returned to normal 3 months after operation.
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Introduction

Stage III tuberculous empyema often occurs due to the
failure to receive timely treatment for stage I and stage
II tuberculous empyema. The most important feature of
stage III tuberculous empyema is the fibrous peel covering
the visceral and parietal pleura. The long-term, chronic
presence of a fibrous peel can not only compress the lung,
making it unable to completely expand, but can lead to
thoracic deformation and even scoliosis. When empyema
reaches this point, its course is difficult to reverse with drug
treatment, and decortication of the fibrous peel is necessary
to allow the lung to expand (1). Additionally, thorough
visceral fibrous peel decortication can often greatly improve
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the deformation of the chest. Conventional fibrous peel
decortication is often performed via thoracotomy. With
the progress of thoracoscopic technology, fibrous peel
decortication can also be completed under endoscopy. At
present, Kumar (2) has published the largest number of
reports in the world. He reported 100 cases of stage 111
tuberculosis with empyema treated with decortication of
the fibrous pleural peel under thoracoscopy. In his report,
severe stenosis of the intercostal space and calcification plate
formation were considered to be relative contraindications
for thoracoscopy. However, in recent years, uniportal
thoracoscopy has gradually become a mature thoracoscopy
technology, and increasingly difficult surgeries can be
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Figure 1 Comparison of CT before the operation and 1 week and 3 months after the operation. (A) Preoperative CT showed left-sided

encapsulated empyema, left atelectasis, and left intercostal space stenosis, resulting in left thoracic collapse. (B) One week after surgery, the

abscess cavity and fibrous peel had disappeared completely, lung recruitment was good, the intercostal space stenosis was slightly improved.

The arrow marks the chest drainage tube. (C) Three months after the operation, re-examination showed complete recruitment of the left

lung, the left intercostal space had returned to normal, and the thoracic collapse had returned to normal. CT, computed tomography.

completed through this method (3). Therefore, we
attempted to apply the uniportal endoscopic technique
to difficult fibrous peel decortication in a patient with
empyema.

Case presentation

A 17-year-old male was diagnosed with left tuberculous
empyema due to progressive shortness of breath. During
4 months of anti-tuberculosis treatment, he experienced
two closed thoracic drainage placements with poor results.
Computed tomography (CT) performed on admission
showed left encapsulated pleural effusion and obvious left
intercostal space stenosis accompanied by the left thoracic
collapse (Figure 1).

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient’s parent or legal guardian for
publication of this article and accompanying images. A copy
of the written consent is available for review by the editorial
office of this journal.
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Surgical technique

Double lumen tube intubation was used for anesthesia,
and patient was placed in the lateral position, which was
the same position used for conventional thoracic surgery.
For the incision, based on the preoperative CT findings,
the deepest layer of the abscess cavity was selected. In this
case, we selected the midline of the seventh axillary rib and
made a 6-cm incision there, then opened the incision layer
by layer down to the rib surface, electrocoagulated and cut
the periosteum on the rib surface, stripped the periosteum
of the rib 6 cm below the incision with a periosteal stripper
to preserve as much as of the periosteum as possible, and
then resected the rib 6 cm below the incision in segments
to obtain an operational space approximately 1.5 cm wide.
We then used fingers to bluntly separate the gap between
the parietal fibrous peel and the chest wall. Then, the space
was tightly packed with gauze for approximately 5 minutes
for compression and to stop the bleeding. After all of the
gauze was removed, a wound protective sleeve was placed in
the incision. The thoracoscope was then placed to check for
obvious bleeding points on the side of the parietal pleura. If
there were bleeding points, electrocoagulation was used to
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Figure 2 Operation procedures for the incision. (A) The operation space was obtained after segmental rib resection, and fingers were used

to bluntly separate the fibrous peel and chest wall. (B) After blunt dissociation, gauze was placed to stop bleeding. (C) A wound protective

sleeve was inserted to maintain the opening. (D) The space between the fibrous peel and the parietal pleura with the endoscope inserted.

Video 1 Complete the incision and further obtain the operation

space.

stop the bleeding. At this time, the incision was completed
(Figure 2).

After the incision was completed, it was completely
sterilely enclosed by the protective sleeve, which was
kept in place until the end of the operation. Then,
an electric knife was used to cut the parietal fibrous
peel below the incision and enter the abscess cavity.
The contents of the abscess cavity were collected and
submitted for inspection as quickly possible. The parietal
fibrous peel was then gradually removed to create a
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fenestration in the abscess cavity below the incision,
the contents of the abscess cavity were cleared, and the
entire abscess cavity was completely emptied (Video I).
At this point, the abscess cavity was exposed (Figure 3).

After the sharp incision of the visceral fibrous peel with
the blade, we searched for the gap between the fibrous peel
and the visceral pleura and started stripping the visceral
fibrous peel from the lung with a patented extended
stripper (Figure 4) after the appropriate plane was found.
The separation of the visceral fibrous peel and the parietal
fibrous peel was then performed alternately (Video 2). When
the fibrous peel was separated at the turning point of the
visceral parietal fibrous peel, the fibrous peel was thicker
and could be cut with an electrocoagulation cutting (Video 3).
The fibrous peel on the diaphragmatic surface could also be
removed using the same blunt separation method combined
with electric knife cutting. If the diaphragmatic surface was
slightly damaged during separation, it could be closed by
figure-of-eight suture (Video 4).

After all of the fibrous peels were stripped, the area
was washed repeatedly and tested for leakage. Superficial
contusions and lacerations on the lung surface did not need
be treated. The chest tube was cross-placed with grooved
tubes (Video 5), the protective sleeve was removed, and the
bleeding of the incision was stopped. The groove tubes
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Figure 3 Making a window in the abscess cavity by opening the Video 3 The fibrous peel was thicker and could be cut with an

parietal fibrous peel with electrocoagulation. electrocoagulation cutting.

Figure 4 Patented stripper. Video 4 Dissociation and repair of diaphragm.

Video 2 Blunt separation of the visceral fibrous peel and the Video 5 The chest tube was cross-placed with grooved tubes.
parietal fibrous peel.
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Figure 5 Anterior and posterior cross placement of the drainage
tube.

Figure 6 Comparison of conventional thoracotomy incision and
uniportal endoscopic incision. (A) Conventional thoracotomy

incision. (B) Uniportal thoracoscopic incision.

were placed backward along the front edge of the incision
to the top of the abscess cavity and forward to the front
and top of the abscess cavity at the rear edge of the incision
(Figure 5). The muscles were sutured layer by layer. At that
point, the operation was completed. The whole operation
time is 4.5 hours and bloods was 400 mL.

Early mobilization and active breathing exercises was
encouraged after the operation until the drainage flow was
less than 50 mL/day 1 week after the operation and there
was no air leakage. CT re-examination showed complete
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recruitment of the lung and disappearance of the residual
cavity. At that time, the tube was removed, and anti-
tuberculosis treatment was continued. The thoracic collapse
was improved after 3 months (Figure I).

Comments

Stage III tuberculous empyema often requires thorough
decortication of fibrous peels to enable subsequent drug
treatment to be effective and a cure to be achieved.
Tuberculous empyema is a benign disease. Reducing the
conventional thoracotomy incision to a 5- to 6-cm uniportal
thoracoscopic incision can greatly reduce the surgical
trauma (Figure 6). Especially for teenagers, who have not
completed their development, thoracoscopic surgery can
avoid the potential risk of future scoliosis caused by forced
opening (4). A few reports of uniportal empyema treatment
indicate that this technique is usually applied to stage I and
stage II empyema (5,6). Additionally, in previous reports of
empyema surgery, severe stenosis of the intercostal space
(Figure 1) is considered a contraindication for thoracoscopic
surgery (1,7,8). This early case report from our center
broke from this contraindication and confirmed that this
technology is safe and reliable (9). This study further
summarizes a mature surgical operation route. For patients
whose intercostal space is often nearly closed, it is almost
impossible for conventional endoscopy to enter the chest
through the intercostal space. This is the reason that other
studies believe that such patients are contraindicated for
endoscopic surgery. We performed segmental rib resection
to obtain an operation gap at least 1-1.5 cm wide. The rib
resection length was generally 5-6 cm. Such a defect does
not affect the integrity of the thorax but allows full use of
the extent of the protective sleeve. Due to the limitation
of using a single hole, the decortication of fibrous peels
needs to be completed using instruments with a long handle
and radian. We designed a special lengthened periosteal
stripper for this purpose. The fibrous peels and visceral
pleura of some patients are closely bonded, and it is difficult
to avoid damaging the visceral pleura during stripping.
Superficial lacerations are left open and close naturally
with later lung recruitment. The removal of parietal
fibrous peels is the key to enabling the abnormal thorax to
recover as soon as possible. When stripping off the parietal
fibrous peel, we prioritize blunt separation, combined with
electrocoagulation separation. Due to the limitations of the
incision, the visceral fibrous peel and the parietal fibrous
peel are gradually removed in small pieces. Two chest tubes
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are used for drainage. One chest tube is placed from the
front edge of the incision and extends along the posterior
mediastinum to the upper back of the empyema, and
the second chest tube is placed from the rear edge of the
incision to the upper front of the abscess cavity. With the
use of special instruments, uniportal thoracoscopy is safe
and feasible for total fibrous peel decortication in patients
with stage III tuberculous empyema. Combined with
standardized postoperative anti-tuberculosis treatment, the
long-term recovery effect is good.
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