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Abstract

avoiding any further surgical procedure.

Background: The Vacuum Assisted Closure (VAC) system has become an effective treatment for acute and chronic
wound defects. Although its use has been reported in wound care of children and premature infants, the
management of the device in this population has not been well established.

Case presentation: \We report the satisfactory results in two neonates (one full-term and one preterm) with
complex wounds secondary to major abdominal surgery. In the premature baby an enterocutaneous fistula was
also present. Complete epithelialization of the wounds was achieved in both patients within a few weeks thus

Case presentation: The use of VAC system in neonates is safe and effective in the management of complex
wounds and should be considered as a first line treatment in the event of a major dehiscence.
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Background

After the initial description by Morykwas et al. in 1997
[1, 2], VAC system has become widely accepted for the
cure of complex wounds. Its effectiveness in accelerating
wound healing has made its use largely diffuse in the
adult population. Nowadays the application of VAC in
infants and newborns is progressively increasing [3-12]
and indications for its use are expanding [9-13]. VAC
promotes wound healing by removing localized edema,
(which improves vascular and lymphatic flow), by redu-
cing bacterial density, by enhancing angiogenesis and by
increasing granulation tissue formation.

Case presentation: Case 1
A full term boy (36 weeks gestational age, birth weight
2290 g) was born with ano-rectal malformation. On day
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of life 2 a sigmoid colostomy with separated stomas was
performed in the left inferior quadrant. On postoperative
day 2 the baby developed signs of bowel obstruction. At
laparotomy a midgut volvulus was found and after dero-
tation a loop jejunostomy was performed in the left
upper quadrant. Total parenteral nutrition was started.
In the following hours a severe metabolic acidosis
ensued requiring surgical re-exploration. Due to bowel
necrosis a 30 cm segment of ileum was resected and a
double-barrel jejunostomy was performed at the site of
the previous jejunostomy. The patient required ventila-
tory support for four days postoperatively. On post-
operative day 7 the baby developed dehiscences (about
3 cm each) in three different sites of the surgical wound;
in the left lateral side the dehiscence involved all the
layers of the abdominal wall and an intestinal loop was
visible protruding through the defect [Fig. 1]. VAC
dressing was applied to the surgical wound including the
three dehiscences. VAC GranuFoam (R) Dressing (KCI
USA, Inc. San Antonio, TX 78219 USA) was modeled

© 2016 Paradiso et al. Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s13052-016-0210-6&domain=pdf
mailto:vale.paradiso@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Paradiso et al. Italian Journal of Pediatrics (2016) 42:2

Page 2 of 4

oy
.‘A';
A

Fig. 1 Three disctinct dehiscences are evident along the surgical
wound:; the arrow indicates the one in which the defect entails all
the layers of the abdominal wall

on the three defects and covered by a large layer of VAC
drape; suction was set at =75 mmHg. In the left lateral
part of the wound, where the intestinal loop was ex-
posed, a small sheet of VAC drape was interposed to the
GranuFoam in order to avoid applying suction directly
to the bowel. The dressing was changed at 48 h intervals
for 12 days after which the fascial defect was healed and
the other defects almost completely resolved. After VAC
dismission Aquacel (R) Foam Dressing (ConvaTec 100
Headquarters Park Dr Skillman New Jersey 08558 USA)
was applied to the wound for 7 days until it was com-
pletely epithelialized [Fig. 2].

Case 2

A 24-weeks gestational age, (birth weight 650 g) female
newborn underwent laparotomy for intestinal perfor-
ation at 7 days of life. Multiple perforations were found
involving a 30 cm segment of ileum proximal to an ileal
atresia which had not been suspected prenatally. Ileal re-
section and double barrel ileostomy were performed.
Postoperatively the patient required ventilatory support,
fluid resuscitation, and inotropic therapy. Ileostomy was
taken down after three months. A few days after surgery
a wide dehiscence of the surgical wound developed ex-
tending for 40 % of the abdominal wall surface [Fig. 3].
On the 16th postoperative day a low-output enterocuta-
neous fistula appeared in the right upper quadrant. Ini-
tially the wound and the fistula were managed with daily
wet-to-dry dressing changes but no improvement was
observed in the healing process of both. In addition fluid
loss through the wound and the fistula was difficult to
quantify and the viable skin around the defect was pro-
gressively macerating up to an 8x5 cm defect. One
month after surgery a VAC dressing was applied. The
VAC GranuFoam was modeled over the abdominal wall

Fig. 2 Wound healing after 19 days of treatment. Two small
granulomas are evident along the scar

defect and suction was set at — 50 mmHg. A piece of
VAC drape was interposed between the fistula and the
foam in order to avoid applying suction directly to the
fistula. The dressing was initially changed every 3 days
for 20 days. Due to the steadily high fluid loss from the
fistula and the wound the suction was then increased to
-75 mmHg and the dressing was changed every 48 h for
the next 21 days. When a significant drop in fluid losses
was observed the VAC dressing was dismissed and
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Fig. 3 The dehiscence involves the lower abdomen almost entirely.
The defect extends to the fascia which appears intact. The arrow

indicates the enteric fistula in the right flank
. J
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Aquacel was applied for further 12 days until the fistula
healed completely and the wound was completely
epithelialized. At 1 year follow up the baby shows a left
incisional hernia and the enterocutaneuos fistula is
closed [Fig. 4].

Conclusions

The Vacuum assisted closure (VAC) is a widely accepted
device for the treatment of chronic and acute wounds in
adult population; its use is progressively extending to
the pediatric patients for the treatment of dehiscences
and a wide spectrum of different pathologies.

In 2000 Moneey et al. [7] reported 27 pediatrics pa-
tients (age range 3 days to 18 years) in which the VAC
system was used for the treatment of soft tissue defects
resulting from acute or chronic extremity or axial
wounds that failed primary surgical closure. The healing
was obtained either by the exclusive use of the device or
by adding a skin graft or flap after an adequate granula-
tion tissue had developed. The Authors underlined the
advantage of obtaining a wide surface of granulation tis-
sue in a short time and the possibility to avoid extensive
microvascular tissue transfer.

Similar favorable results were reported by Butter et al.
[8] who described 16 children (range 1 month-18 years)
receiving VAC treatment. Indications in this population
were not only wound dehiscences (abdomen, sternum,
back and leg) but also extensive tissue loss after pilonidal
sinus excision, and chronic postoperative perineal

Fig. 4 Same baby at one year follow up. The fistula has completely
closed; a left incisional hernia is evident
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fistulas. Wound closure occurred in 15 out of 16 pa-
tients and mean healing time was 28 days in case of de-
hiscences. Time to achieve complete healing was longer
in recurrent pilonidal sinuses compared to primary exci-
sions. In their report the Authors underline the benefits
of fewer dressing changes, the faster return to daily ac-
tivities and the cost-effectiveness of VAC treatment
compared to daily dressings despite the higher cost of
the device.

The effectiveness of VAC in pediatrics was also dem-
onstrated by Caniano et al. [5], in 2005, who reported an
optimal success rate in the management of 51 pediatric
patients with different pathologies. Despite the retro-
spective basis of their analysis the Authors infer a better
cost-effectiveness of the device compared to traditional
dressings due to the documented faster healing. Seven
patients out of 51 presented an extensive tissue loss of
the abdominal wall and two of them were neonates. In
these latter patients the healing occurred over an average
period of 1 month.

The management of complex wounds in newborns is
more challenging than in children. In fact such lesions
can be a life-threatening problem for these patients be-
cause of the significant amount of extracellular fluid loss
that can be expected due to the high surface-area-to-vol-
ume ratios. In his paper Arca [4] underscores the disad-
vantages related to heat loss (due to prolonged contact
with the extracellular fluids) and to the fasting necessary
to administer anesthesia in cases of repeated return to
the operating room. All of these drawbacks are elimi-
nated by the use of VAC system. In both of our cases no
return to the operating room was necessary: all dressing
changes were performed at the bedside and no analgesia
or sedation proved necessary during the procedures.
Additionally an accurate measurement of the fluid losses
allowed appropriate restoration thus avoiding fluid and
electrolytes imbalance.

The application of the VAC system to neonates implies
some necessary adaptations in terms of choice of the
most appropriate kind of foam, pressure applied and
protection of the surrounding skin and underlying
viscera.

VAC system is provided with 2 types of sponges with
different cell sizes (VAC GranuFoam Dressing [black-
colored sponge] or VAC WhiteFoam Dressing [white-
colored sponge]; KCI, San Antonio, TX); the latter
comes pre-soaked in saline and has the smallest cell
size, therefore it and is thought to be less adherent than
the other thus preventing excessive risk of fistula for-
mation. In our cases the GranuFoam (largest cell size)
was used but direct contact to the fascial defect and the
enteric fistula was prevented by interposition of a small
piece of the same adhesive drape sealing the VAC
system.
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Another relevant issue for application of VAC to neo-
nates is the correct setting of negative pressure. The de-
vice can develop a negative pressure range of -25 to
-125 mmHg. Though it is commonly set at -125 mmHg
when used in adult patients, the recommended vacuum
level for neonates is =50 to -75 mmHg. In our cases the
vacuum was kept at - 50 mmHg at the beginning of
VAC treatment due to exposure of an intestinal loop or
the presence of an enteric fistula. Subsequently, once
coverage was achieved with a thin layer of granulation
tissue we modified the pressure setting to - 75 mmHg.

Some Authors [6] suggest to interpose a thin Duoderm
dressing (ConvaTec, Princeton, NJ) between the skin
and the plastic drape in order to protect the skin
surrounding the defect from maceration or mechanical
injury at removal of the plastic drape. We didn’t use this
protection layer in both our cases and no skin damage
was observed in any of the patients.

In order to prevent the underlying structures from being
damaged by excessive vacuum a non-adherent dressing
(Adaptec, Johnson and Johnson, Langhorne, PA) may be
applied to the wound bed, especially in those cases in
which it is difficult to determine which structures are ex-
posed [3, 6]. In our experience protection of the enteric
fistula and the exposed bowel loop was obtained by inter-
posing a piece of the VAC drape to the modeled foam; in
this way complete healing of the wound and no residual
ventral hernia was obtained.

Enteric fistulas have been considered as complications
of VAC system [3]. The Authors suggest to increase the
vacuum in the presence of an enteric fistula providing a
different collection bag for the enteric effluent. Our
experience indicates that in cases of low output fistulas
keeping the vacuum to a low level may help in obtaining
closure of the fistula. This may be due either to the size
or the output of the fistula; we think that an appropriately
low negative pressure applied to the device could have
played a role in the favorable result.

The optimal results in the two cases described confirm
that VAC system is a safe and effective device in the
treatment of complex wounds even in neonates or pre-
term babies.

Written informed consent was obtained from the parents
for publication of this case report and any accompanying
images. A copy of the written consent is available for review
by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

FVP conceived and drafted the manuscript. LM and CM carried out the
patients’ images. AT , EAC and VDC participated in the design of the report
and performed the references research. LN and GC, and participated in
report’s design, coordinating and helped to draft the manuscript. All authors
read and approved the final manuscript.

Page 4 of 4

Author details

'Division of Pediatric Surgery - Catholic University of the Sacred Heart School
of Medicine, Largo Agostino Gemelli, 8, 00168 Rome, Italy. *Pediatric
Intensive Care Unit - Catholic University of the Sacred Heart School of
Medicine, Largo Agostino Gemelli, 8, 00168 Rome, [taly.

Received: 27 October 2015 Accepted: 3 January 2016
Published online: 11 January 2016

References

1. Morykwas MJ, Argenta LC, Shelton Brown El, McGuirt W. Vacuum assisted
closure: a new method for wound control and treatment: animal studies
and basic foundation. Ann Plast Surg. 1997;38(6):553-62.

2. Argenta LC, Morykwas MJ. Vacuum-assisted wound closure: a new
method for wound control and treatment: clinical experience. Ann Plast
Surg. 1997,38:563-76.

3. Stoffan AP, Ricca R, Lien C, Quigley S, Linden BC. Use of negative
pressure wound therapy for abdominal wounds in neonates. J Pedriatr
Surg. 2012;47:1555-9.

4. Arca MJ, Somers KK, Derks TE, Goldin A, Aiken JJ, Sato TT, Shilyansky J,
Winthrop A, Oldham KT. Use of vacuum-assisted closure system in the
management of complex wounds in the neonate. Pediatr Surg Int. 2005;21:
532-5.

5. Caniano D, Ruth B, Teich S. Wound management with vacuum assisted
closure: experience in 51 pediatric patient. J Pediatr Surg. 2005;40:128-32.

6. Lopez G, Clifton-Koeppel R, Emil S. Vacuum assisted closure for complicated
abdominal wounds. J Pediatr Surg. 2008;43:2202-7.

7. Mooney JF, Argenta LC, Marks MW, Morykwas MJ, DeFranzo AJ. Treatment
of soft tissue defects in pediatric patient using VAC system. Clin Orthop
Relat Res. 2000;376:26-31.

8. Butter A, Emran M, Al-Jazaeri A, Ouimet A. Vacuum-assisted closure
for wound management in the pediatric population. J Pediatr Surg.
2006;41:940-2.

9. Ramnarine IR, McLean A, Pollock JCS. Vacuum-assisted closure in the
paediatric patient with post-cardiotomy mediastinitis. Eur J Cardiothorac
Surg. 2002,22(6):1021-31.

10. Kilbride KE, Cooney DR, Custer MD. Vacuum-assisted closure: a new method
for treating patients with giant omphalocele. J Pediatr Surg. 2006;41:212-5.

11. Gabriel A, Gollin G. Management of complicated gastroschisis with porcine
small intestinal submucosa and negative pressure wound therapy. J Pediatr
Surg. 2006:41:1836-40.

12. Gabriel A, Heinrich C, Shores J, Cho D, Bagai W, Moores D, Miles D, Gupta S.
QOutcomes of vacuum-assisted closure for the treatment of wounds in a
paediatric population: case series of 58 patients. J Plast Reconstr Aesthet
Surg. 2009,62(11):1428-36.

13. Rentea RM, Somers KK, Cassidy L, Enters J, Arca MJ. Negative pressure
wound therapy in infants and children: a single-institution experience. J
Surg Res. 2013;184(1):658-64.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central




	Abstract
	Background
	Case presentation
	Case presentation

	Background
	Case presentation: Case 1
	Case 2

	Conclusions
	Competing interests
	Authors’ contributions
	Author details
	References



