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Vacuum-assisted closure for chest
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Abstract

Background Among a cohort of patients who underwent chest wall resection and reconstruction by rigid prosthe-
sis, 6% required removal of the prosthesis, and in 80% of these cases the indication for prosthesis removal was infec-
tion. Although artificial prosthesis removal is the primary approach in such cases of infection, the usefulness of vac-
uum-assisted closure (VAC) has also been reported.

Case presentation A 64-year-old man with diabetes mellitus underwent right middle and lower lobectomy

with chest wall (3rd to 5th rib) resection and lymph node dissection because of lung squamous cell carcinoma. The
chest wall defect was reconstructed by an expanded polytetrafluoroethylene (PTFE) sheet. Three months after surgery,
the patient developed an abscess in the chest wall around the PTFE sheet. We performed debridement and switched
to VAC therapy 2 weeks after starting continuous drainage of the abscess in the chest wall. The space around the PTFE
sheet gradually decreased, and formation of wound granulation progressed. We performed wound closure 6 weeks
after starting VAC therapy, and the patient was discharged 67 days after hospitalization.

Conclusions We experienced a case of chest wall reconstruction infection after surgery for non-small cell lung can-
cer that was successfully treated by VAC therapy without removal of the prosthesis. Although removal of an infectious
artificial prosthesis can be avoided by application of VAC therapy, perioperative management to prevent surgical site
infection is considered essential.

Keywords Vacuum-assisted closure, Chest wall reconstruction infection, Lung cancer, Polytetrafluoroethylene,
Streptococcus mitis

Background

The proportion of operable non-small cell lung cancer
(NSCLC) invading the chest wall is about 5% [1]. After
surgical removal of involved structures, reconstructive

*Correspondence:

Nozomu Motono

motono@kanazawa-med.ac.jp

! Department of Thoracic Surgery, Kanazawa Medical University, 1-1
Daigaku, Uchinada, Ishikawa 920-0293, Japan

@ Springer Open

procedures using a rigid prosthesis, such as absorbable
synthetic polyglactin mesh or expanded polytetrafluoro-
ethylene (PTFE) sheet, are often necessary to maintain
or re-establish thoracic cage stability and function [2].
Among a cohort of patients who underwent chest wall
resection and reconstruction by rigid prosthesis, 6%
required prosthesis removal [3]. Furthermore, in 80% of
patients with indication for prosthesis removal, the etiol-
ogy was related infection. Although prosthesis removal
is indicated in cases of such prosthetic infection, the
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usefulness of vacuum-assisted closure (VAC) therapy
for vascular graft infection has also been reported [4, 5].
VAC therapy was reported to contribute to removal of
fluid material and wound healing by accelerated granula-
tion growth, increased angiogenic factor production, and
improved fibrin deposition [6].

We herein report a case of chest wall reconstruction
infection after surgery for NSCLC that was success-
fully treated by VAC therapy without removal of the
prosthesis.

Case presentation

A 64-year-old man with diabetes mellitus who received
chemoradiotherapy for small cell lung cancer of right
lower lobe of lung 20 years previously underwent right
middle and lower lobectomy with chest wall (3"-to-5th
rib) resection and lymph node dissection because of
lung squamous cell carcinoma. The chest wall defect
was reconstructed by an expanded PTFE sheet. Three
months after surgery, the patient was referred our hos-
pital with high fever and consciousness disorder. Labo-
ratory findings showed white blood cell (WBC) count
of 12,710/uL and C-reactive protein (CRP) level of
23.68 mg/dL, and chest computed tomography (CT)
showed fluid collection in the chest wall around the
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Fig. 1 A Chest computed tomography (CT) showed fluid collection in the chest wall around chest wall reconstruction by expanded

polytetrafluoroethylene (PTFE) sheet (white arrowheads). B The fluid collection in the chest wall was decreased by continuous drainage (white

arrow). C Vacuum-assisted closure (VAC) therapy was performed for chest wall infection. D The space around the PTFE sheet had decreased
on chest CT after VAC therapy
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PTFE sheet (Japan Gore-Tex Inc., Tokyo, Japan) recon-
struction (Fig. 1A). Continuous drainage of the fluid
collection in the chest wall (Fig. 1B) and administration
of intravenous antibiotics (doripenem hydrate, 1.5 g/
day) were initiated as empiric treatment, after which
the WBC count and CRP level gradually decreased.
Because bacterial culture of the wound revealed a
small amount of Streptococcus mitis whereas blood
cultures was negative of bacteria, we determined that
these therapies would not completely cure the infec-
tion around the reconstruction. Furthermore, because
we considered the risk of infection spreading into the
thoracic cavity by removing the ePTFE sheet, we per-
formed debridement and switched to VAC (3 M Japan
Limited, Tokyo, Japan) therapy without removing
the PTFE sheet (Fig. 1C) 2 weeks after starting drain-
age. We changed the VAC system every 2—-3 days and
de-escaleted to ceftriaxone sodium hydrate (2 g/day)
which was revealed by drug susceptibility test based
on clinical and laboratory standards institute as mini-
mal inhibitory concentration less than 0.12, whereby
the CRP level gradually decreased and the space around
the PTFE sheet was observed to decrease on chest
CT (Fig. 1D). Although administration of intravenous
antibiotics was terminated 4 weeks after starting VAC
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Fig. 2 Treatment progress chart. DRPM doripenem, CTRX ceftriaxone

therapy, the CRP level did not rise (Fig. 2), forma-
tion of wound granulation progressed, and the area
around the PTFE sheet remained clean (Fig. 3A). We
performed wound closure 6 weeks after starting VAC
therapy, the CRP level remained stable, and the patient
was discharged home 67 days after hospitalization. The
space around the PTFE sheet did not show any renewed
increase on chest CT at 4 weeks after wound closure

(Fig. 3B), and a month has passed without no recur-
rence since the chest CT.

Discussion

Since the introduction of VAC therapy in 1997 [7], its
application for the treatment of intrathoracic infec-
tions and chest wounds has been reported [8—11]. The
expected aim of VAC therapy is to control the infection
site, increase the granulation tissue and tissue blood

on chest CT
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supply, and reduce the total volume of the cavity by inter-
mittent negative pressure [12]. Local infection after chest
wall resection and reconstruction has been reported
as between 3.3% and 23%, with between 18 and 100%
of these cases yielding removal of the prosthetic mate-
rial [13, 14]. Because we considered the risk of infec-
tion spreading into the thoracic cavity by removing the
PTFE sheet, we performed debridement and switched
to VAC therapy without removing the PTFE sheet.
Although there are no randomized trial of VAC therapy
and removal of the prosthetic material for infection after
chest wall resection and reconstruction, there has been
reported the randomized trial of VAC therapy in the
treatment of diabetic foot wounds [15]. In this report,
compared to standard moist wound therapy, VAC ther-
apy resulted in lower resource utilization and a greater
proportion of patients obtaining wound healing at a
lower overall cost of care whereas there was no difference
in hospital stay. Randomized controlled trials should be
required to determine whether VAC therapy or removal
of the prosthetic material is more effective for infection
after chest wall resection and reconstruction in terms of
cost, length of treatment, and effectiveness.

Streptococcus mitis (S. mitis) has been individually
identified as a part of the normal oropharyngeal flora,
and has been mostly reported in cases of bacterial endo-
carditis and lung abscess through the bloodstream or res-
piratory tract [16—19]. On the other hand, there are a few
rare cases of urinary tract infection, spondylodiscitis, and
empyema caused by S. mitis [20-22]. Although the cause
of infection around PTFE sheet in the present case was
unclear because of no odontogenic infection and nega-
tive of the blood culture was negative, it is considered an
extremely rare case.

New materials such as titanium plates, cryopreserved
graft, and acellular collagen matrices have been reported
to reduce the need for removal of the prosthesis from an
infected area in comparison with conventional materials
such as methyl methacrylate, PTFE, polypropylene, and
polyglactin [14]. However, there are reports of treatment
and cure by VAC therapy without removal of infected
PTFE or Dacron vascular graft [4, 5]. As in the present
case, removal of the artificial prosthesis at the infec-
tion site of chest wall reconstruction might be avoided
because of the beneficial effect of VAC therapy.

Mean interval time between the first and second opera-
tions was reported as 4 months in one report [14] and
as long as 15.4 months in another [3]. The interval time
between the first and second operations in the present
case was 3 months, so the infection is considered to be
relatively early. Although the cause of postoperative local
infection around the PTFE sheet was unclear, it was rea-
soned that there was no infection within the thoracic
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cavity and that the infection only affected the area out-
side the PTFE sheet. The risk factors of surgical site infec-
tion (SSI) are reported to be diabetes mellitus, foreign
material, duration of operation, and postoperative hyper-
glycemia, some of which apply to the current case [23].
In our patient there was severe adhesion overall within
the thoracic cavity, considered to be due to chemoradio-
therapy for small cell lung cancer 20 years previously, and
the operation time of 6.5 h was considered to be related
to the occurrence of SSI. Based on a review article, it was
thought necessary to make efforts to maintain intensive
blood glucose values between 110 and 150 mg/dL as a
postoperative prevention strategy [23].

Conclusions

We experienced a case of chest wall reconstruction
infection after surgery for NSCLC that was successfully
treated by VAC therapy without removal of the prosthe-
sis. Although removal of an infectious artificial prosthesis
might be avoided by the use of VAC therapy, periopera-
tive management to prevent SSI is considered extremely
important.

Abbreviations
VAC Vacuum-assisted closure

NSCLC ~ Non-small cell lung cancer
PTFE Polytetrafluoroethylene
CRP C-reactive protein

WBC White blood cell

cT Computed tomography
SSI Surgical site infection

Acknowledgements
We thank Hugh McGonigle, from Edanz (https://jp.edanz.com/ac), for editing a
draft of the manuscript.

Author contributions

NM performed the research, collected and analyzed the data and wrote the
paper. TM, MI, SI, and YI contributed to therapy for the patient. HU contributed
to supervision of this study and revision of the manuscript. All authors have
read and approved the final manuscript.

Funding
This study has not been funded.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
The present study was conducted in accordance with the amended Declara-
tion of Helsinki. The written informed consent was obtained from the patients.

Consent for publication
Written informed consent was obtained from the patient for the publication
of this case report.

Competing interests
The authors declare no competing interests for this article.


https://jp.edanz.com/ac

Motono et al. Surgical Case Reports (2024) 10:29

Received: 17 December 2023 Accepted: 22 January 2024
Published online: 31 January 2024

References

1.

20.

21.

Stoelben E, Ludwig C. Chest wall resection for lung cancer: indications
and techniques. Eur J Cardiothorac Surg. 2009;35:450-6.

Loi M, Mazzella A, Desideri |, Fournel L, Hamelin FC, Icard P, et al. Chest
wall resection and reconstruction for lung cancer: surgical techniques
and example of integrated multimodality approach. J Thorac Dis.
2020;12:22-30.

Petrella F, Casiraghi M, Mariolo AV, Diotti C, Spaggiari L. Rigid prosthesis
removal following chest wall resection and reconstruction for cancer.
Shanghai Chest. 2018;2:64.

Verma H, Ktenidis K, George RK, Tripathi R. Vacuum-assisted closure
therapy for vascular graft infection (Szilagyi grade Ill) in the groin-a
10-year multi-center experience. Int Wound J. 2015;12:317-21.

Miyake K, Sakagoshi N, Kitabayashi K. Results of graft removal and nega-
tive pressure wound therapy in management of graft infection. Int J
Angiol. 2019;28:39-43.

Zhou M, Yu A, Wu G, Xia C, Hu X, Qi B. Role of different negative pressure
values in the process of infected wounds treated by vacuum-assisted
closure: an experimental study. Int Wound J. 2013;10:508-15.

Argenta LC, Morykwas MJ. Vacuum-assisted closure: a new method

for wound control and treatment: clinical experience. Ann Plast Surg.
1997,38:563-76.

O'Connor J, Kells A, Henry S, Scalea T. Vacuum-assisted closure

for the treatment of complex chest wounds. Ann Thorac Surg.
2005;79:1196-2000.

Perentes JY, Abdelnour-Berchtold E, Blatter J, Lovis A, Ris HB, Krue-

gerT, et al. Vacuum-assisted closure device for the management of
infected postpneumonectomy chest cavities. J Thorac Cardiovasc Surg.
2015;149:745-50.

Gulyuz OC, Yildiz OO, Temiz G, Celilk IA, Karaoglanoglu N. The comparison
of vacuum assisted closure (VAC) and conventional treatment methods
in postpneumonectomy empyema cases. Ann Med Res. 2019;26:2200-5.
Isik H, inan MS, Sapmaz E, Kavakli K, Aran O, Caylak H, et al. Vacuum-
assisted closure (VAC) treatment in thoracic surgery: a single-center
experience. South Clin Ist Euras. 2021;32:253-9.

Hunter JE, Teot L, Horch R, Banwell PE. Evidence-based medicine:
vacuum-assisted closure in wound care management. Int Wound J.
2007;4:256-69.

Rocco G. Chest wall resection and reconstruction according to the princi-
ples of biomimesis. Semin Thorac Cardiovasc Surg. 2011;23:307-13.
Rocco G, Martucci N, Rocca AL, Manna CL, Luca GD, Fazioli F, et al. Post-
operative local morbidity and the use of vacuum-assisted closure after
complex chest wall reconstructions with new and conventional materi-
als. AnnThorac Surg. 2014;98:291-6.

Apelqvist J, Armstrong DG, Lavery LA, Boulton AJM. Resource utilization
and economic costs of care based on a randomized trial of vacuum-
assisted closure therapy in the treatment of diabetic foot wounds. Am J
Surg. 2008;195:782-8.

Casey B 3rd, Hua D, Barton J, Chhetri B. Mitral valve endocarditis second-
ary to nasal irrigation use in chronic allergic rhinitis. Cureus. 2022;14:
€28886.

Ceglowska K, Nowomiejska K, Kiszka A, Koss MJ, Maciejewski R, Rejdak R.
Bilateral macular roth spots as a manifestation of subacute endocarditis.
Case Rep Ophtalmol Med. 2015;2015: 493947.

Patri B, Roswag D, Fournier D, Travers B, Gerbaux A, Dubrisay J. Bacterial
endocarditis complicating fibroplastic endocarditis: a case report. Ann
Med Interne (Paris). 1980;131:375-7.

Takayanagi N, Kagiyama N, Ishiguro T, Tokunaga D, Sugita Y. Etiol-

ogy and outcome of community-acquired lung abscess. Respiration.
2010;80:98-105.

Zhang B, Zhou J, Xie G, Zhang L, Zhang Y, Xu K, et al. A case of urinary
tract infection caused by multidrug resistant streptococcus mitis/oralis.
Infect drug resist. 2023;16:4285-8.

Cariati VP, Deng W. Atypical presentation of thoracic spondylodiscitis
caused by Streptococcus mitis. BMJ Case Rep. 2014;2014:bcr2013200532.

Page 5 of 5

22. TuJ, MacDonald M, Mansfield D. Pulmonary actinomycosis and polymi-
crobial empyema in a patient with ABPA and bronchocoele. Respirol Case
Rep. 2022;10: e0954.

23. Seidelman JL, Mantyh CR, Anderson DJ. Surgical site infection prevention:
a review. JAMA. 2023;329:244-52.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Vacuum-assisted closure for chest wall reconstruction infection caused by Streptococcus mitis after surgery of lung cancer: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


