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Abstract
The use of free fat pads is effective for repairing pulmonary air leakage clinically. It has been reported that the free pericar-
dial fat pad (FPFP) used to repair the lung remained at the transplanted site in many cases according to images. However, 
no information is available regarding what type of actual changes these free fat pads with no blood supply undergo. We 
examined changes in an FPFP that was used to repair pulmonary air leakage in a patient who underwent a surgery for lung 
cancer 1 year ago. Although the FPFP transplanted to the pleural defect remained without deforming morphologically in this 
patient 1 year after the first surgery, pathological findings suggested fat necrosis surrounded by fibrous tissue. Our findings 
suggest that while free fat pads used for pulmonary air leakage repair presumably are not engrafted, they should remain on 
the lung surface in a thoracolithiasis-like condition.
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Introduction

The most frequent complication of post-pulmonary resec-
tion is air leakage from lung parenchyma. Prolonged air 
leakage results in hindering early postoperative removal 
of chest tubes, early recovery, and early discharge. We 
previously reported the usefulness of intraoperative pleu-
ral defect closure using a free pericardial fat pad (FPFP) 
to prevent intraoperative and postoperative pulmonary 
air leakage [1]. Recently, Shintani et al. [2] reported that 
using a free subcutaneous fat pad during thoracoscopic 
pulmonary resection is effective for repairing pulmonary 
air leakage.

FPFPs are used to repair the lung as described above 
and to reinforce a bronchial stump; it has been reported 
that the FPFP remained at the transplanted site for a 

period of 6–12 months in more than half of the cases 
according to computed tomography (CT) images [3, 4]. 
However, no information is available regarding what type 
of actual changes these free fat pads with no blood supply 
undergo since the opportunity to evaluate the changes 
undergone by an FPFP in a human body is very rare. This 
is the first report of changes in a free fat pad that was 
used to repair pulmonary air leakage in a patient with 
lung cancer.

Case

The patient was a 66-year-old man who underwent 
video-assisted left lower lobectomy and partial resection 
of the upper lobe and lymph node dissection for treat-
ment of lung cancer 1 year ago. During surgery, air leak-
age from the residual pulmonary upper lobe was repaired 
using an FPFP by a previously described method [1]. All 
stitches were passed through the pleura on the surface 
of the FPFP. Pathological examination of lung cancer 
showed that the pleomorphic carcinoma was 2.7  cm 
in diameter, pl3, d0, pm0, pT2aN1M0, and stage IIB. 
He received adjuvant chemotherapy with carboplatin 
and gemcitabine as an outpatient. 1 year after the first 
surgery, chest CT showed a newly found 1.5-cm lesion 
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at the staple line of the residual left pulmonary upper 
lobe that was located 1.5 cm away from the transplanted 
FPFP (Fig. 1a, b). A positron emission tomography-CT 
examination showed that only the newly found lesion 
had a fluorodeoxyglucose hot spot. There was no metas-
tasis in brain magnetic resonance imaging. Therefore, 
the patient underwent partial resection of the left upper 
lobe of the lung including the FPFP to examine whether 
the nodule was malignant.

Pathological findings of the newly developed lesion 
showed an epithelioid granuloma accompanied by infil-
tration of histiocytes and lymphocytes and small areas 
of necrosis. The lesion was not connected to the FPFP. 
The results of the tissue culture, acid-fast stain, Peri-
odic acid–Schiff stain, and Grocott stain of the lesion 
were negative. It was diagnosed as pneumonia with 
necrotizing granuloma that had developed at the staple 
line, which was unrelated to the FPFP. The FPFP was 
1.5 ×1.3 × 1.0 cm, adipose tissue-like, and a yellowish 
nodule surrounded by fibrous tissue. When we prepared 
histological sections, we observed that the FPFP was 
separated from lung parenchyma (Fig. 2a). Histologi-
cal analysis showed that the mature adipose tissue was 
surrounded by cicatricial fibrosis. The elastic layer of 
the pleura on the surface of the FPFP had disappeared 
(Fig. 2b). Although adipocyte cell morphology was main-
tained, a nucleus was not found (Fig. 2c). Peripheral 

areas of the tissue had inflammatory cell infiltration and 
foam cells. These findings suggested fat necrosis. The 
damaged area of the pulmonary visceral pleura was cov-
ered with hyalinized fat and fibrous tissue (Fig. 3a, b). 
No new blood vessels or abscess had formed between the 
FPFP and the lungs.

Discussion

Although it was observed both in the images and the 
resected specimen that the FPFP remained without 
deforming morphologically in our patient, its pathological 
findings suggested fat necrosis. This finding is compatible 
with a finding in our previous study on dogs [1]. In this 
previous study, the FPFP remained on the lung surface; 
a histological examination showed that the fat structure 
was maintained, although there was no feeding vessel to 
the FPFP.

Why the necrotic fat does not dissolve remains to be 
understood. Nevertheless, pathological findings of the 
removed FPFP highly resembled those of thoracolithiasis 
[5, 6] or intraperitoneal loose bodies [7] macroscopically 
and histologically. In many reports of thoracolithiasis 
cases [5, 6], the outer wall of the intrapleural loose body 
was fibrous tissue with or without hyalinization. Fur-
thermore, the central cores varied, but fatty tissue with 

Fig. 1   Chest computed tomog-
raphy findings before the second 
surgery. a New lesion (arrow) 
in pulmonary window. b New 
lesion (arrow) in mediastinal 
window. c Transplanted free 
pericardial fat pad (arrow) in 
pulmonary window. d Trans-
planted free pericardial fat pad 
(arrow) in mediastinal window
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or without necrosis was the most common histological 
finding. As it is argued that intrapleural loose bodies are 
formed by necrotic fat originating from pericardial and 
other intrapleural fats, free fat does not appear to dissolve 
inside the body [5, 6]. Donald et al. [7] successfully gen-
erated intraperitoneal loose bodies by placing pieces of 
excised parauterine fat free in the peritoneal cavity in an 
experiment using mice.

In our case, the FPFP that was transplanted to the pleu-
ral defect developed into a thoracolithiasis-like condition 
and did not appear to be engrafted. The structure of the 
pleura on the surface of the FPFP also disappeared in 
this case. Nevertheless, the changes transplanted free fat 

pads undergo may be affected by whether the free fat pads 
include the pleura.

Conclusions

Our findings suggest that while free fat pads that are used to 
repair pulmonary air leakage presumably are not engrafted, 
they should remain on the lung surface in a thoracolithiasis-
like condition.
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Fig. 2   a Macroscopic findings. 
*Transplanted free pericardial 
fat pad. **Lung. b Microscopic 
findings (Elastica van Gieson 
stain). The mature adipose 
tissue was surrounded by cica-
tricial fibrosis. The elastic layer 
of the pleura on the surface of 
the FPFP had disappeared. c 
Microscopic findings (Hematox-
ylin and eosin stain). Although 
adipocyte cell morphology was 
maintained, a nucleus was not 
found



269General Thoracic and Cardiovascular Surgery (2019) 67:266–269	

1 3

References

	 1.	 Matsumoto I, Ohta Y, Oda M, Tsunezuka Y, Tamura M, 
Kawakami K, et al. Free pericardial fat pads can act as seal-
ant for preventing alveolar air leaks. Ann Thorac Surg. 
2005;80:2321–4.

	 2.	 Shintani Y, Inoue M, Funaki S, Kawamura T, Minami M, Oku-
mura M. Clinical usefulness of free subcutaneous fat pad for 
reduction of intraoperative air leakage during thoracoscopic 
pulmonary resection in lung cancer cases. Surg Endosc. 
2015;29:2910–3.

	 3.	 Ikeda T, Sasaki M, Yamada N, Takamori A, Tanabe S, Okada 
A, et al. Controlling air leaks using free pericardial fat pads 
as surgical sealant in pulmonary resection. Ann Thorac Surg. 
2015;99:1170–5.

	 4.	 Matsuoka K, Imanishi N, Yamada T, Matsuoka T, Nagai S, 
Ueda M, et al. Clinical results of bronchial stump coverage 
using free pericardial fat pad. Interact Cardiovasc Thorac Surg. 
2016;23:553–9.

	 5.	 Kinoshita F, Saida Y, Okajima Y, Honda S, Sato T, Hayashibe 
A, et al. Thoracolithiasis: 11 cases with a calcified intrapleural 
loose body. J Thorac Imaging. 2010;25:64 – 7.

	 6.	 Bolca C, Trahan S, Frechette E. Intrapleural thoracolithiasis: 
a rare intrathoracic pearl-like lesion. Thorac Cardiovasc Surg. 
2011;59:445–6.

	 7.	 Donald KJ, Kerr JF. Peritoneal loose bodies. Aust N Z J Surg. 
1968;37:403–6.

Fig. 3   The damaged area of the pulmonary visceral pleura is covered 
with hyalinized fat and fibrous tissue. a Hematoxylin and eosin stain. 
b Elastica van Gieson stain


	The changes underwent by free fat pads used for pulmonary air leakage repair
	Abstract
	Introduction
	Case
	Discussion
	Conclusions
	References


