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Introduction

Uniportal video-assisted thoracic surgery (U-VATS) 
is a sophisticated and widespread method for various 
thoracic surgical procedures. The safety and efficacy 
of U-VATS compared to multi-portal VATS have been 
confirmed by multiple reports using propensity match 
analysis, randomized study, or systematic review and 
meta-analysis (1-3). A spontaneous pneumothorax 
is a major and frequently recurrent complication of 
lymphangioleiomyomatosis (LAM) because of widespread 
multiple lung cysts (4,5), which have been reported to 
be difficult to control by surgical resection of affected 
lungs with or without chemical or surgical pleurodesis (6). 
Recently, total pleural covering (TPC) via 4-port video-
assisted thoracic surgery (4P-VATS) has been reported 
as a new surgical procedure that covers the entire surface 
of the lung with sheets of oxidized regenerated cellulose 
(ORC) and successfully reduces the recurrence rate of 
post-operative pneumothorax in LAM patients (7). These 

sheets reinforce the total pleura through pleural thickening 
(7,8). Initially, this procedure needs 4P-VATS; however, 
due to advances in the U-VATS technique in recent years, 
U-VATS TPC has become feasible. Herein we report a case 
of secondary pneumothorax in a patient with LAM who 
was successfully treated by U-VATS TPC with ORC mesh. 
Because this is the first case report of U-VATS TPC for 
secondary pneumothorax in a patient of LAM, we presented 
the following unique case in accordance with the CARE 
Guideline (9).

Case presentation

The patient was a 41-year-old woman with a left-sided 
spontaneous pneumothorax. The medical and family 
histories were unremarkable. She sought evaluation at 
a local outpatient clinic with a chief complaint of left-
sided chest and back pain and dyspnea. A chest radiograph 
was consistent with the diagnosis of a left pneumothorax. 
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Because of a refractory pneumothorax, she was referred 

to our department to undergo surgery. Laboratory testing 

revealed mild anemia. Computed tomography showed 

bilateral multiple cysts and a secondary spontaneous 

pneumothorax (Figure 1). Diseases causing multiple lung 

cysts and a secondary pneumothorax, such as Birt-Hogg-

Dubé syndrome, LAM, and Langerhans cell histiocytosis, 
were in the differential diagnosis. We performed a U-VATS 
partial resection, ablation, and ligation of the affected 
lungs, followed by TPC for the left pneumothorax due to 
multiple lung cysts under general anesthesia with one lung 
ventilation. Briefly, for U-VATS TPC, a 5-cm incision on 
the middle axillary line of the 6th intercostal region was 
made and a wound retractor (Alexis® Wound Protector/
Retractor S; Applied Medical, Rancho Santa Margarita, 
CA, USA) was applied for the single port. TPC consisted 
of completely enclosing the entire surface of the fragile 
lungs with multiple lung cysts on the surgical side with  
12 sheets of ORC mesh (Ethicon Surgical absorbable 
hemostat gauze; Johnson & Johnson, Brunswick, NJ, USA), 
followed by 6 milliliter drops of fibrin glue (Beriplast® P 
combi-set tissue adhesion; CSL Behring, King of Prussia, 
PA, USA). To complete the TPC procedure, a 20-Fr 
drainage tube was placed into the apex of the thoracic cavity. 
Close inspection confirmed that the ORC-covered lungs 
were fully expanded (Figure 2), as reported previously (11). 
The chest drainage tube was removed on the 4th post-
operative day. The patient was discharged from the hospital 
on the 7th post-operative day. Histologic examination of the 
resected specimen showed multiple lung cysts, including 
LAM cells (Figure 3A,B,C,D), resulting in the diagnosis of 
sporadic LAM. The post-operative course was uneventful. 
Approximately 2 months after the TPC, a chest radiograph 
showed no recurrence of the pneumothorax with good 
expansion of the left covered lungs (Figure 4). A post-
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Figure 1 Pre-operative imaging of a 41-year-old woman. Chest computed tomography (CT) shows a pneumothorax on the left with a 
thin-walled pulmonary cyst in the left upper lobe abutting the mediastinum (A: arrow heads), in the left lower lobe adjacent to both the 
mediastinum and diaphragm (B: arrow), and in the right lower lobe contiguous with the peripheral pulmonary vessel (C: arrow).

Figure 2 Total pleural covering (TPC) procedure of the left lungs 
using uniportal video-assisted thoracic surgery (U-VATS) in a 
patient with lymphangioleiomyomatosis (10). With approximately 
50% inflation of the lungs, U-VATS TPC using oxidized 
regenerated cellulose (ORC) mesh encompassed the entire 
surface of the lungs. Specifically, we covered the (I) upper lobe,  
(II) anterior mediastinal lung surface, (III) posterior mediastinal 
lung surface, (IV) basal area in the lower lobe, (V) lateral lung 
surface, and (VII) interlobar lung surface.
Available online: http://www.asvide.com/watch/33093

Video 1. Total pleural covering (TPC) procedure of the 
left lungs using uniportal video-assisted thoracic surgery 

(U-VATS) in a patient with lymphangioleiomyomatosis
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operative spirogram showed a normal vital capacity (VC), 
forced vital capacity (FVC), forced expiratory volume in 
1 second (FEV1), and diffusing capacity of the lung for 
carbon monoxide (DLCO; Table 1). While the timeline of 
the case was shown in Figure 5, the adhesion and tolerability 
of the U-VATS TPC seemed to be feasible because the 
intervention was minimally invasive and the outcome was 
outstanding without adverse and unanticipated events.

Discussion

We successfully performed U-VATS TPC without surgical 
or post-operative complications. U-VATS potentially 
damages only one intercostal region, has been reported to 
minimize post-operative thoracic pain, leads to a cosmetic 
advantage (3), and the surgical indication is expanding 
among general thoracic procedures (12). The patient in 
this case report did not have epidural anesthesia, had only 
one incision, and tolerated minimal post-operative pain. 
In contrast, post-operative discomfort due to the chest 

Figure 3 Histopathologic findings. The specimen of the left upper lobe had several thin-walled cysts of varying size (A, hematoxylin 
and eosin stain, scale bar =1,000 μm) with a tiny nodule composed of smooth muscle-like cells (Inset, scale bar =100 μm) or some cells 
incorporated into the cyst wall. All smooth muscle-like cells were immunopositive for alpha-smooth muscle actin (B, scale bar =100 μm) and 
some of them were for HMB-45 (C, scale bar =50 μm). The nodule had lymphatic vessels being demonstrated by immunostaining for D2-40 
(D, indicated by an arrow, scale bar =100 μm). Note that vascular smooth muscle cells were immunopositive for alpha-smooth muscle actin 
in (B) and also that type I pneumocytes weakly crossreacted with D2-40 in (D).
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Figure 4 Post-operative image approximately 2 months after total 
pleural covering (TPC) with uniportal video-assisted thoracic 
surgery (U-VATS). A chest radiograph shows good expansion of 
the left covered lungs without recurrence of the pneumothorax 
bilaterally.
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drainage tube existed; however, the discomfort resolved 
after removal of the tube. On the 7th and 30th post-operative 
days, the patient had no pain or discomfort with no 
analgesics.

LAM is a rare disease that affects between 5 and  
9 million women of childbearing age. LAM is known 
as a disease that affects the lungs, resulting in multiple 
lung cysts, recurrent pneumothoraces, and dyspnea. 
The lymphatics are also affected, leading to lymphatic 
masses and chylous collections. In addition, LAM leads 
to angiomyolipomas, a mixed mesenchymal tumor in the 
kidneys. The natural history of LAM is highly variable, but 
most women with LAM are prone to pneumothoraces, and 
recurrent pneumothoraces lead to a loss of lung function 

at an accelerated rate, development of progressive dyspnea, 
and even respiratory failure and death (13).

A standard surgical approach, such as resection of the 
affected lung, cannot control the inevitable recurrence 
because multiple fragile cysts that may occur with a 
pneumothorax appear diffusely on the surface of the 
visceral pleura. Owing to the morbidity and excessive costs 
associated with multiple recurrences in these patients, 
early intervention with chemical and surgical pleurodesis 
has been performed. Severe pleural adhesions caused by 
chemical and surgical pleurodesis administered to such 
patients who later undergo lung transplantation frequently 
make the procedures technically difficult, and lead to life-
threatening bleeding (6).

Ebana et al. (8) reported that an ORC mesh covering 
causes pleural thickening via the mesothelial-mesenchymal 
transition (8). The Gynecare Interceed Absorbable 
Adhesion Barrier (Johnson & Johnson, Brunswick, NJ, 
USA), which is composed of the same ORC as the ORC 
mesh, is indicated as an adjunct to gynecologic pelvic 
surgery for reducing the incidence of post-operative pelvic 
adhesions. Kurihara et al. (7) reported that 4P-VATS TPC 
with ORC mesh reduced the recurrence rate and frequency 
of post-operative pneumothoraces in patients with LAM 
and partial adhesions of the thoracic cavity (7), which may 
facilitate future surgery, such as lung transplantation. The 
patient shared her perspective on the various complications 
at tr ibuted to  LAM, and both the advantage and 
disadvantage of the several treatments for the fragile lungs.

Conclusions

We report a case of a secondary pneumothorax in a patient 
of LAM who was successfully treated by TPC with ORC 
mesh via U-VATS which seems to be a unique strategy.
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Table 1 Post-operative spirometry approximately 2 months after 

U-VATS TPC

Spirometry Post U-VATS TPC

%VC 88.40%

%FVC 92.00%

%FEV1 82.70%

FEV1/FVC% 75.90%

%DLCO 113%

U-VATS, uniportal video-assisted thoracic surgery; TPC, total 
pleural covering; VC, vital capacity; FVC, forced vital capacity; 
FEV1, forced expiratory volume in one second; DLCO, diffusing 
capacity of the lung for carbon monoxide.

First visit to our hospital for treatment of chronic 
pneumothoraces of the left lungs due to multiple 

lung cysts

Surgery: total pleural covering for the left lungs
via uniportal video-assisted thoracic surgery

Chest tube removal on the 4th post-operative day

Discharge from the hospital on the 7th post-
operative day

Full expansion of the left lungs was confirmed
2 weeks after the discharge

Normal value of her post-operative spirometry
was confirmed 2 months after the discharge

Figure 5 Timeline of relevant events from the case report.
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