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Abstract
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Introduction

Surgical site infections (SSI) are a significant complication in oncological patients due to immu-
nosuppression, malnutrition, and the effects of cancer treatments such as chemotherapy and
radiotherapy. These factors impair wound healing, increasing the risk of infections. Oncological
patients often undergo major surgeries, which further complicates recovery. The study aimed
to assess the incidence of SSI in oncological patients and identify associated risk factors.

Methods

A retrospective analysis was conducted using data from 38,596 hospitalizations at the First
Surgical Clinic of FN USA in Brno between 2013 and 2024. Among these, 2,425 patients un-
derwent surgery for oncological diagnoses under general anesthesia. SSI cases were identified
and analyzed. Data was extracted from the clinical information system NISstat, and statistical
analysis was performed using R software. Hypothesis testing was carried out using Welch’s
t-test and Pearson’s Chi-squared test.

Results

SSl occurred in 201 out of 2,425 oncological surgeries (8.3%). Statistical analysis revealed that
an oncological diagnosis was a significant risk factor for the development of SSI (p < 0.001).
The median length of hospitalization for patients with SSI was 7 days, while the presence of an
oncological diagnosis did not significantly impact hospitalization duration. Negative pressure
wound therapy (NPWT) was used in 137 patients and was associated with shorter treatment
and hospitalization durations.

Discussion/Conclusion

Oncological patients are at higher risk for SSI, and their treatment requires a comprehensive
approach, including advanced wound management methods like NPWT. Early detection and
appropriate intervention are essential to improving patient outcomes and minimizing
healthcare costs.

SSIand their Treatment: A Comprehensive Approach
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Epidemiology

» SSlincidence worldwide: 2-5% after clean
surgery; up to 20%after contaminated surgery.

« Risk higher in:
. cancer patients,
- emergency surgery,
- abdominal and thoracic procedures.

WHO Global Guidelines, Lancet Infect Dis 2022 (Allegranzi).
Badia etal., JHosp Infect 2017.

-

Background

- Definition: Surgical Site
Infections (SSI) are
among the most
common healthcare-
associated infections.

- Global burden: Account
for up to 20% of HAIs
(WHO, 2018).

« Impact: * LOS, ™ costs,
™ mortality.

Guidelines referenced: WHO (2016, 2018),
CDC (2022), ECDC (2023), NICE (2020).

-

author's archive

Total operated patients: 27,009

FNUSA
Cohort

2013-
2024 SSl in cancer patients: 257 (8.6%)

Cancer patients: 2,991 (11%)

SSl overall: 1,037 (3.8%)

Mean age: 56.9 years

Deaths: 343 (1.3%)

-

SSIand their Treatment: A Comprehensive Approach

Ambulatory discharge: 84.8%

Discharge
Outcomes
(FNUSA)

Transfers (rehab, social, long-term): 13.9%

Deaths: 1.3%

Key message: SSI patients disproportionately
represented among deaths and transfers.




The term 'difficult to heal'
should be used for
surgical

wounds that are not
healing as expected.

Male, 1952

spinal stabilisation, DM,
ICHS, Sepsis, secondary
healing.

Hospitalised from
24/08/2024 -28/02/2025
Dressings from October
2024 —February 2025, 2-3
times a week.

author's archive
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Economic
Analysis
(FNUSA
2021-
2024,CZ-
DRG)

F No SSI (n=1,922) vs. SSI (n=212) —‘

F LOS: 7.6 vs. 20.0 days (2.6%)

F CZ-DRG weight: 4.4 vs. 13.6 (3.1x) —‘

F Operations: 1.2 vs. 2.7 (2.2x)

F OR time: 82 vs. 143 min (1.7x) —‘

)

-

NPWT
Subgroup
(2021-
2024)

Without SSI (n=93): LOS
median 18 d, CZ-DRG median
9.8

With SSI (n=97): LOS median
21d, CZ-DRG median 14.4

Difference: LOS +3 d, CZ-
DRG +47%

Interpretation: SSl cases
under NPWT have smaller
LOS gap, but higher
financial impact.

~
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NPWT
Year No without No SsI SSI%
ss| positive
2013 11 25 69,44
2014 16 25 60,98
2015 17 25 59,52
2016 25 33 56,90
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2017 17 19 52,78
——Hospitalizations without SS|  ——=Hospitalizations with SSI 2018 38 12 24,00
2019 18 34 65,38
2020 24 21 46,67
2021 25 30 54,55
2022 24 41 63,08
2023 37 37 50,00
N PWT 2024 61 30 32,97
FNUSA Cohort 2021-2024
[ o | [ | @ wesn | e | |
age 19 3 60 58,1 74 98
I ortotal 1 1 1 12 1 12
I opmin 3 30 635 68,9 95 200
P opminast 3 30 65 69,9 100 200
I Los 2 3 5 7,6 9 73
I Czdrg 02 046 18 44 66 53,97
[ cAsEMIX perlos 0,03 015 027 051 0,72 3,52
| 212 ssiczore_| age 19 54 68 64,9 77 97
I optotal 1 1 2 26 3 14
B opminavg 10 316 545 60,2 77,5 190
P opminist 10 33,75 65 72,4 95 200
I Los 2 10 21 200 26 97
] czdrg 03 17 81 135 185 1700
I cAsEMiXperlos 0,02 015 046 062 087 43

\_

Data collection from the NIS-Hosp hospitalization system of FNUSA Brno, CZ

SSIand their Treatment: A Comprehensive Approach

International

Comparison

” N\

* FNUSASSI > LOS 20 d,

cost tripled

* WHO/ECDC: SSl prolong

LOS by 7-14 d, costs +2—
5x

* Conclusion: FNUSA

results consistent with
global evidence.

~
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Both SSl and
dehiscence should
be considered types
of difficult-to-heal
wound.

Male, 1960,
oncology disease
status, diabetes
mellitus,
amputation of the
lower leg,

28 days of
hospitalisation,
7 surgeries (1
major, 6 minon

9 dressings

CZ DRG group 09-105-01

author's archive
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Hospital Qutcomes: SSI vs. Non-5S1 (2021-2024)
0.50
12
10 -0.45
E
=
z 8 0.40
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o
5 6 0.35
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o
=
4
0.30
2
-0.25
0 No 55| ssi

Mix/LOS

Case

Median
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Hospital
outcomes
(2021-2024,
CZ-DRG period)

* The patient with SSI
is 8 years older than
the patient without
SSI

* has undergone 1
more surgery than the
patient without SSI,

* and had a 9-day
longer hospitalization
than the patient
without SSI.

Grou Median Median g‘:‘:i':‘" P:ledlafn
P Los caseMix/LOS ime no.o
(min) ops
NosSsl 4 0.24 65 1
ssl 13 0.51 65 2-3

-

» Improve SSI monitoring in
hospitals.

* Implement WHO/CDC-
recommended evidence-
based bundles.

- Focus on targeted
prevention in at-risk
patients.

- Monitor cost-weighted
DRG as a key

performance indicator
(KPI).

Recommendations

\_

SSIand their Treatment: A Comprehensive Approach

Key Risk Factors & Prevention

Risk factors: age, cancer, long

surgery (>2h), diabetes, obesity,

emergency surgery.

Prevention (guidelines):
 Pre-op antibiotics (timing

crucial)

Normothermia, glycemic

control

Minimally invasive surgery

Strict asepsis and
perioperative bundles

NPWT for high-risk wounds

SSIno

SSl positive

Age of patients without and with SSI

Conclusions

SSI significantly increases
morbidity, length of stay (LOS)
and hospitalisation costs.

SSI cases consume two to
three times more resources.

Prevention is a cost-effective
strategy that demonstrably
improves outcomes.
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Aims

Necrotizing fasciitis (FN) is a rare, severe septic soft tissue infection. It most commonly affects
the limbs and trunk. It can be caused by monobacterial, polymicrobial, or even fungal infec-
tions. The authors describe their experiences with negative pressure treatment of necrotizing
fasciitis of the limbs and trunk, and describe the key points of the treatment.

Methods

Four male patients were treated. The average age of the patients was 57.3 years. In two
patients, the infection developed in the upper extremities and in two patients in the trunk,
lumbar and above the iliac spine. Following the diagnosis, urgent surgical exploration, wide
necrosectomy, and fasciotomy were performed. The surgery was supplemented with NPWT.
The treatment included broad-spectrum antibiotic therapy. In addition to careful monitoring
of the patient (general condition, laboratory tests, secretion management), the sponge was
changed every 2-3 days at first and then every 3-5 days. The wounds were gradually narrowed
with stitches during the sponge changes.

Results
All patients recovered. In all patients the wound was possible to close primarily, and plastic
surgery was not required.

Discussion
Negative pressure therapy is a successful method for the treatment of FN. It is important to
carefully monitor the patient’s condition during treatment and to gradually reduce the wounds.

Issues in the Negative Pressure Treatment of Necrotizing Fasceitis

10
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Issues in the Negative Pressure
Treatment of Necrotizing
Fasciitis

Szentkereszty Zs, Zadori G, Gyori F,

Ditréi G, Téth D.

University of Debrecen, Medical Health Center, Inst. of
Surgery

Aims

* The authors describe their experiences with
negative pressure treatment of necrotizing
fasciitis of the limbs and trunk

* Describe the key points of the treatment

% LINK

Necrotizing Fasciitis

Necrotizing fasciitis (FN) is a rare, severe septic soft tissue infection
It most commonly affects the limbs and trunk

It can be caused by monobacterial, polymicrobial, or even fungal
infections

Treatment is radical surgical necrosectomy with negative pressure
wound therapy

Wide spectrum antibiotics are needed
Reconstruction of the wounds (plastic surgery if needed) o

JITL

’; LINK
Patients and Methods b

Four male patients

Mean age of 57.3

In two pts. the upper extremities
In one pt. the trunk

In one pt. the lumbar and iliac
region

LRINEC score were 7.25
(CRP,WBC, Hgb, Sodium, Creatinin, Glu)

Extremital compartment syndrome
in two pts.

Irresecable sigmoid cancer in one pt.

Issues in the Negative Pressure Treatment of Necrotizing Fasceitis

\'.g/ LNk

Patients and Methods

Postoperative management
e Observation
* General condition, fever, laboratory
e ICU monitoring
* Secretion management
Change AB therapy on the basis of bacterial culture and
AB sensitivity
Changes of sponge in every 2-5 days e

‘Wound closure step by step m

2025




Questions in the Treatment of % LINK
— Necrotizing Fasciitis

No mortality

ICU stay was 5.5 days

Hospital stay was 16.5 (10-21) days
»Primary” wound closure

* When to start NPWT?
* How to observe the disease?
* What type of NPWT is recommended?

* How to close the wound?
No need of reconstructive plastic * When to finish the treatment

surgery  Is plastic surgery needed?

Questions in the Treatment of @/ L Questions in the Treatment of % i
Necrotizing Fasciitis Necrotizing Fasciitis

* How to observe the disease?
* When to start NPWT?

Questions in the Treatment of @/ UK Questions in the Treatment of % UNK
Necrotizing Fasciitis Necrotizing Fasciitis

* What type of NPWT is recommended? * How to close the wound?

Issues in the Negative Pressure Treatment of Necrotizing Fasceitis




Questions in the treatment of % L Questions in the Treatment of % LN
Necrotizing Fasciitis Necrotizing Fasciitis

* When to finish the treatment X
* Is plastic surgery needed?

Conclusions

* Negative pressure therapy is a successful method
for the treatment of necrotizing fasciitis

It is important to carefully monitor the patient's
condition during treatment and to gradually
reduce the wounds.

b

JHTL

Issues in the Negative Pressure Treatment of Necrotizing Fasceitis 13
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Introduction

Severe foot trauma in children is often a therapeutic challenge, with many traumas being
caused by lawnmowers or crush incidents. Resulting injuries concern soft tissue with soiled
wounds and devitalized tissue.

The principal problem is reconstruction and strategy of coverage procedures.

With an experience of more than 20 years, we develop and evaluate an algorithm for strategy
of treatment.

Methods

Retrospective study

Main inclusion criteria: severe foot and ankle trauma with soft tissue defect 2001-2023
Minimum follow-up: 2 years

Injury evaluation:

« mechanism

« site of injury

« presence of amputation

« size of soft tissue defect

« tissue exposed (tendon, bone, joint, cartilage)
Surgical treatment: methods of coverage

Results

Surgical treatment on emergency
« Surgical debridement

« Wound wash

« Bone osteosynthesis with wire

Antibiotic prophylactic

Primary closure whenever possible
+ Negative pressure wound therapy (NPWT)

Discussion/ Conclusions

Application of NPWT early prepare and optimize soft tissue defect.

The indications of secondary coverage are guided by our protocol based on size of the defect,
localization, tissue exposed.

Methods of coverage used different plastic procedures such as flaps, artificial dermis, skin graft.
Choice of coverage procedure for reconstruction depends of the surgeon preference and the
department habit’s.

Strategy for management of foot soft tissue defect in children 15



Strategy for management
of foot soft tissue defect
in children

DR MARIE-CHRISTINE PLANCQ
LINK HARTMAN2025

=2 treatments have radically change the strategy of
treatment:

> Negative pressure wound therapy (NPWT)

o Introduction of artificial dermis (AD)

=Characteristics of injuries determine the choice:
> Nature of exposed tissue
° Localization
> Size of defect

-

Methods

=retrospective study

=main inclusion criteria: severe foot and ankle trauma with soft tissue defect
*2001-2023

=minimum follow-up : 2 years

=children < 16 years

=injury evaluation:
= mechanism
= site of injury
= presence of amputation
= size of soft tissue defect
= tissue exposed (tendon, bone, joint, cartilage)

=surgical treatment: methods of coverage

=results: kitaoka score

Strategy for management of foot soft tissue defect in children

4 N

=Severe foot trauma in children is often a therapeutic challenge

=Many traumas are caused by lawnmowers or crush incidents

=Injuries concern soft tissue with soiled wounds and devitalized tissue
=Principal problem is reconstruction and strategy of coverage procedures

=With The experience of more than 20 years , we develop and evaluate an

algorithm for strategy of treatment

Algorithm for foot wound defect treatment

cal debridement]
Secondary necrosis ithout primary
dlosure.

NewT

T T L
p— tage or
texposure

Large s rea > 1] small sur 1

Large surface
exposed > Sem
L

N

4 N

Results

=20 children

=mean age: 5 years and 4 months (range: 1-11years) S
=10 children < 4 years of age
=majority of boys (13/7)

*mechanism:
= lawnmower injuries: 15
= traffic accident 5

=type of injuries:
= amputations 13: partial often toes (12) total (1)
= crushed injuries
* localizations
= tissue exposed

16



Results

tissues exposed

localizations

mfoot mfootsankle  footsanklesieg ® =tendon  bone, cartilage M joint M heel

4 )

Results
methods of coverage

=flaps:
= free flap with latissimus dorsae (4) before 2003

= local flaps (4) : sural (3) supramalleolar (1)

=artificial dermis (7) with skin graft always after NPWT and sometimes

associated

=thin skin graft (14) full skin graft (7)

4 )

Flap casel

=small girl of 2 years age
=lawnmower accident

=|arge defect on leg, ankle and foot with
partial avulsion of medial malleole

=coverage with latissimus dorsae flap
=distal necrosis on the foot

ssecondary application of NPWT and full
skin graft (2001)

Strategy for management of foot soft tissue defect in children

-

Results: surgical treatment on emergency

=surgical debridement
=wound wash

=bone osteosynthesis with wire

=antibiotic prophylactic
=primary closure whenever possible

=negative pressure wound therapy since 2003 (15) when first wound ey ,
defect or secondary after debridement of necrosis J

Rt

-

Flaps
=free flaps with latissimus dorsae always before 2003

=|ocal flaps:
=supramalleolar 1
=sural 3

=indications:

= heel defect

= large surface of bone, joint or cartilage exposed
=limits:

= experience with microsurgery

=vascular damage caused by trauma

= risk of thrombosis with high level platelets

-

Flap: case 2
=girl of 7 years and half
straffic accident :pedestrian/ car

=injuries of ankle and foot with lateral
skin defect and joint exposure and
partial external malleolar avulsion

=debridement and NPWT dO

=sural flap day 5
=skin graft d 14

=good esthetic and functional result
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Flap: case 3
=Lawnmower accident
=Heel defect

=Boy of 3 years, severe behavioral
disorders

=DO0 debridement and NPWT
=Coverage with sural flap
=Problem of immobilization

=10 years later: no problem for
walking and footwear

-

Artificial dermis

ADVANTAGES

=Improvement of scar quality and
elasticity

=Rehabilitation of slip plane over tendon

=Coverage of small area of bone or
cartilage

=No morbidity on donor site

=Less thick than flap

=Best growth potential

LIMITS
=Vulnerability to infection
=High cost

=Require strict immobility for good
integration sometimes difficult in

children

=Two procedure for double layer and

delay of integration

-

AD : case 1

=Boy of 4 years age

=Lawnmower accident

tissue
=Primary closure

=Amputation of the four last toes and dilacerations soft

=Secondary necrosis require debridement and NPWT ‘:\‘ v

b

| —

Strategy for management of foot soft tissue defect in children

4 )

Artificial dermis

=Available in France since 1997

-~
-

a2 ,

=Integra® two-layer (collagen and silicone)

=|t acts as a scaffold for regenerating dermal skin and must be completed
by thin epidermal skin graft

=Two-stage procedure spaced of 15-20days
=Single layer : Matriderm® Pelnac® one stage procedure
=First developed for treatment of major burns and sequels

=Used for large soft tissue defect

4 )

Artificial dermis and NPWT

=Alternative for coverage even with small surface area of tendon,
bone or cartilage are exposed

=But very vulnerable to infection

=Prealable use of NPWT optimize use of AD:
=Exudate drainage
=Improve vascularization and granulation tissue
=Decrease bacterial colonization
= Facilitate and accelerate AD incorporation

(1)Pu LLQ. An alternative approach for soft-tissue coverage of a complex wound in the foot and ankle with vacuum-assisted closure over artificial dermis and
subsequent skin graft. J Plast Reconstr Aesthet Surg. 2009 Dec;62(12):e682-684.

-

AD: case 1 '
=Continue NPWT 125
mmHg Exposure of small

areas of bone and
cartilage

=Coverage with AD
(Matriderm®) + thin skin
graft "

18



AD : case 2

=Boy of 3 years age
=Lawnmower accident

=First ray amputation on foot
=Failure of reimplantation
=Surgical debridement DS

=Local infection with E Coli and
Enterococcus

=NPWT with interface UrgotulSAg

: B
Skin graft
THIN SKIN GRAFT

o Alone or with AD
oMorbidity of donor site

oPossibility of large surface
covered

oQuick healing

oPoor quality of scar for skin
graft alone: hypertrophic scar

FULL SKIN GRAFT

o small size of defect

olLow morbidity of donor
site

oExigence of application

oDifficulties of
incorporation

oQuality of the scar

-

AD : case 2

=D20 coverage with AD (Integra®)
+ NPWT

=Thin skin graft 21 days ago

4 )

Skin graft
" amputations are common

= important to keep all the skin
even on amputated limb

=|n this case , we used plantar

skin foot to covered the leg § \WM

-

Evolution

Modified Kitaoka score /80

\ %
© activity level
oWalking distance
8 g
olimping

oRange of ankle flexion/extension

opain

.

~

©oMean time of Resumption of walking : 57 days (21-91)
>Foot prosthesis: 1
oOrthosis : 11
oKitaoka score :68 (55-80)
>Complications:

oKeloid scar (1)

©Scar contracture (6)

©Osteotomas (1)

© Medial translation of toes after hallux amputation
oSecondary surgery: 6

ooften for contracture release 3

o Defatted of flap 1

© Stump revision: distal regularization of tibia 1

o Epiphysiodesis for ankle varus deformity 1

4 N

Discussion

=Severe foot trauma always sustained wound defect

=It asks about the best strategy of reconstruction

=QOur algorithm seem to be adapted for each situation with good results
=NPWT is always a preliminary treatment before reconstruction

=So the indications of free flaps have decreased

=Indications of flap are still required:
= Heel defect require local flap because of weight bearing
= Large defect with exposed bone or ankle

=Artificial dermis is a good alternative for defect with tendon exposed or small surface
of bone or cartilage

=None of children need secondary surgery for walking or shoe-bearing problem

 ——————————————— . ————————————

-

Conclusion

=Size of defect
=Localization
=Tissues exposed

artificial dermis, skin graft

=Application of NPWT early prepare and optimize soft tissue defect
=Indications of secondary coverage is guide by our protocol based on :

=Methods of coverage used different plastic procedures: flaps,

=Choice of coverage procedure for reconstruction depends of the
surgeon preference and the department habit’s

~

 ———————————————

Strategy for management of foot soft tissue defect in children
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Introduction

Introduction Gastro-intestinal malformations is representing a consistent chapter in pediatric
surgery, many of them being diagnosed prenatally of immediately after birth. In some cases,
they produce early acute complications, like intestinal perforation complicated with septic shock,
requiring prompt surgical intervention and intensive care management.

Methods

The authors are presenting the case of a newborn, male, gestational age 39 weeks, birthweight
3100 grams. In the first 24 hours after birth there was a delay in eliminating meconium, being
suspected for Hirschsprung'’s disease. Initial measures of nursing were started but in the 12th day
after birth presented signs of acute abdomen and septic shock. He was operated in the same day
for extended necrosis of the left colon, with multiple perforations. 72 hours after initial surgery
spontaneous opening of the abdominal wound was encountered with evisceration, requiring
reintervention. After redo surgery, the decision to use Negative Pressure Wound Therapy Vivano
Tec was made. During the first 7 days after redo surgery the negative pressure therapy was used,
followed by complete closure of the abdomen.

Results

After the use of two step pressure wound therapy excellent cleaning of the abdominal cavity was
obtained, allowing final closure and uneventful outcome of the patient. Six months after closure
of the abdominal wall, a pull through of the remnant colon technique was used, to reestablish
the intestinal transit.

Discussion

There is still small experience with negative wound therapy in children @, in treatment of any
kind of lesions. In some reports in only 12,4% of patients the NWPT was used for abdominal
surgery @, but in all pediatric population almost 40% were in the 0-1 age group2. Since the first
use of VAC system in pediatric population in 2000®), there is no protocol in using the NWPT
from the initial surgical procedure in treating an acute peritonitis of any kind in newborn. In our
case we choose NWPT for a complication of the disease and of the initial surgery.

Clinical relevance

According to the literature review, there is still small experience in using NWPT in newborn and
small babies, concerning the negative pressure values and the duration of therapy. More cases
are needed to establish a clinical protocol.

References

™ Negative Pressure Wound Therapy in children: A 25 cases series. La thérapie par pression négative chez I'enfant :
série de 25 cas. L. Pouzet, U. Lancien, A. Hamel , P. Perrot , F. Duteille. Annales de chirurgie plastique esthétique (2021)
66, 242-249

@ Negative-Pressure Wound Therapy in Infants and Children: A Population-Based Study. Katherine B. Santosa,
Margaret A. Olsen, Alexandra M. Keane, Erika D. Sears, and Alison K. Snyder-Warwick.
Journal of surgical research march 2019 (235) 560e568

® Vacuum assisted closure therapy in children with complicated abdominal wounds, with or without viscero-cutaneous
fistulae. Mostafa M. Elghandour, Osama El Naggar, Ahmed Bassiouny Radwan, Mohammed Abdel-Latif .
Journal of Pediatric Surgery Open 8 (2024) 100153

Use of Negative Pressure Wound Therapy Vivano®Tec in acute peritonitis in a neonate. Case presentation and review of the literature
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MODERN WOUND THERAPY

* The modern NPWT systems came into being in the 1990’s with the
use of polyurethane foam and a mechanical vacuum pioneered by
Drs. Louis Argenta and Michael Morykwas of Wake Forest
University School of Medicine

* IN OUR DAYS

('\
4
0

\_

-

Definition

* A complex abdominal wound was defined as complete
or partial wound dehiscence combined with one or more
of the following: stoma, fistula, bowel anastomosis, tube

enterostomy, or patch abdominoplasty.

\_

%

Ancient technique of
sucking wounds

Roman Empire

The historian Suetonius wrote that
one of

wound of Cleopatra to attempt to
revive her from the bite of the asp

these healers was ordered to suck the

Harris T. Poisoned wounds. The Medical Examiner. 1838;1:250-254.

%

USE OF NPWT IN
PEDIATRIC POPULATION

* First reports in adult patients

* Pediatric population-different age
groups, from newborn to adolescent

birthweight
materials and value (-mmHg) for the

negative pressure
 Duration of therapy

* Premature newborns with extreme low

* Concerns related to compatibility with

~

%

-

PROTOCOL

* A pediatric VAC protocol was instituted in 2004

provided in this d relates the use of VA.C.® Therapy in paediatric patients,
that is in neonates, children, and young people less than 18 years of age.

ariety of acute and chronic wounds ta:
duce pesiwound oedema

@ create a closed, maist wound environment

\_

VACUUM ASSISTED CLOSURE'
paediatrics and you o

~
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PROTOCOL

Superficial/surface wounds

VACUUM ASSISTED CLOSURE

SPECIFIC FOR
PEDIATRIC SURGERY

« Congenital abdominal wall defects (omphalocelle,
gastroschisis)

Vi sisted closure for
abdominal wounds
Grageey Lapes, Ruin Ciftan-Kooppel, Sherlf Emil*

The VAC therapy has been reported in several series in
adults and children, but the experience is still relatively
limited in the neonatal and low-birth-weight populations.

We have shown that VAC for complicated abdominal
wounds is safe and successful in neonates of any gestational age
and birth weight. It provides effective wound management, even
in the presence of enterostomies or enterocutaneous fistulae.

\_ J
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SPECIFIC FOR
PEDIATRIC SURGERY

gastroschisis)

abdominal or perineal surgery

Burns
* Trauma

Congenital abdominal wall defects (omphalocelle,
Postoperative complications after thoracic,

(ex. Anorectal malformation surgery-PSARP)

Pedhatric
Scrgery
e ——
Vac isted closure for neonatal
abdominal wounds
Goegory Lepes, Rodin Ofton-Keeppel, Sherif Emil”
Tabla | Tkl sasssne n
e A Uragresn VAC  Dchicosce—  Complicasrg Cirvplicatios of VAT Moty
wane ) parnalvempas foer
| Ddpem Mc 0 s . e Progrean
[ossamens
e
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u u eples s
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4 +  Comples
5 L] Lomeplete: [} Yeu, fuibare of wbe
extimusry dreram
= Cusplee w1 He
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Vacuum drainage in the management of complicated
abdominal wound defiscence in children™
Sata-Lilea Pusrb’, et Gasta, Consle Bukes, Rich Turmch, Cofin . Ballfe

\_

g

3. Discussion

This report represents the larpest series of children
treated with VAC therapy far complex abdominal wounds
It confirms that abdominal (C therapy can be used
successfully in premature meonates [17,18]. A recent study
has outlined experience with 10 episodes of VAC therapy
in neosstes with complicsed abdominal wousds [1%]

)
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' Seiverse Sciancalinect - Table 4 — Wound types in newborns and infants
e s B . (sge <1y)
T T et e Wound Patients {n)
Amitian o Acsibemi Surgery Open ubdamen 15
tive pressure wound therapy in infants and children: Soft tissue infection "
& uingle-inatitution experience Saft tissue dofec 13
Rebecra . Romire, N Kimberty . Sammery, PAC" Lanra Considy, PR Open chest !
evaicn Evsers, B5N," wnd e Arca, MD* Wound dehiscence 5
R —— Nonhealing wound 3
Pressure ulcer 1
Burns 1
Castrocuturous fstula trac 1
Crur review is the Jatest arnong many repors descrising te Tatal 4@

sucressl use af MFWT applicatian in infants and children
Despite the waroings frem the TDA abaut the wse of this
moedslity of wound care in this populatien, situations cocur in

Table 1 — Demographics stratified by age and weight.

lternatives simply do not esist or are inferior to NEWT. b Pationts {r) "“';;E*‘d'uf:ﬂ ‘"“;"‘“"’“'9
We beliwe that the present review, along with the -
‘puslished reports, argue for the salety and efficacy of NEWT i <Lmo 3 (L) 3 298-356
the pediamic populstion. ‘e have demonstrated that the Tl e % M-I
ereicati b with NFRT eart b oo i irvdants and chil -1ty 4 (34.2) 20 187400
exmmpication rate with NPWT can be law in infanis and ckil S sixtish i e
dren if eare and ceution are ewercised Total 290 (150]

Diata in parentheses are percentages.
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Ascending
Colon

Descending
Colon

colostomy

Sigmoid colon

ileostomy

Anus

\_ /

4 N

Our case

« After 48 hours in ICU we’ve changed the abdominal dressing of the NPWT- stool evacuation
through abdominal wound, requiring reintervention.

* Redo surgery- partial colectomy and closure of the transverse colon wall in double layers.

* Restarting NPWT

Ascending
Colon

Transverse Colon '
colostomy

Sigmoid colon

ileostomy
Anus

\_ /

4 N

Our case

* newborn, male, gestational age 39 weeks, birthweight
3100 grams.

* In the first 24 hours after birth there was a delay in
eliminating meconium, being suspected for
Hirschsprung’s disease.

* Initial measures of nursing were started but in the 12t day
after birth presented signs of acute abdomen and septic
shock.

* He was operated in the same day for extended necrosis of
the left colon, with multiple perforations.

\_ /
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Our case

* 72 hours after initial surgery spontaneous opening of the
abdominal wound was encountered with evisceration. The
decision to use Negative Pressure Wound Therapy Vivano ®Tec
was made -30 mmHg

K |

4 N

OUR CASE

-~
2 days after re-do surgery 6 days after re-do surgery

- J
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Complete closure of the
abdominal wall

OUR CASE

8 days after re-do surgery

-

OUR CASE-final results

* 5 months after complete closure of the
abdominal wall

Ileo-colonic reimplantation
Pullthrough of the transverse colon,
Duhamel technique and

Colo-anal anastomosis

We have noticed during surgery a mild
adhesion syndrome in the abdominal
cavity

Normal wight acquisition and
development

5th of July 2025

-

Results after 45 days follow-up
* 3 mo after abdominal —_—

closure- stenosis of the S

ileal stomy and symptoms | -

of intestinal obstruction |
* Revision of stomy and

extended viscerolisis

\_
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Our preliminary conslusions

Small series presented in the literature regarding the us of NPWT in
newborn, premature infant of small babies

.

According to actual publications and experience NPWT is a safe method
to treat severe abdominal or thoracic complex wound in children

In pediatric surgery NPWT can be an option to treat from the beginning
large congenital abdominal wall defects (NEW PROTOCOL)

In our Department NPWT is now the first intention therapeutic method for
complex thoracic, abdominal and limbs wounds

It helps to control sepsis in severe cases

* Vivano ®Tec is a safe and easy to use system

\_

Use of Negative Pressure Wound Therapy Vivano®Tec in acute peritonitis in a neonate. Case presentation and review of the literature
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Abstract

-
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A 26-year-old female was transferred from the ICU following a high-energy suicide attempt
with resultant open, comminuted bilateral tibia and fibula fractures and lumbosacral spine
fracture. Referred initially for bilateral lower limb amputation, she was re-evaluated and met
criteria for limb-salvage therapy on the basis of young age and overall stabilization. Surgical
management involved radical debridement with excision of dead tissue, intramedullary nailing
for fracture stabilization, and application of vacuum-assisted closure (VAC) therapy. Reconstruc-
tive flap surgery, as planned, was postponed due to ongoing psychosis and lack of transfer of
the patient to psychiatric services. VAC therapy became the mainstay of wound management.

The patient was treated with 6 weeks of hospitalization, with VAC dressing changes and
wound care on broad-spectrum antibiotic coverage and protein supplementation on a weekly
basis. There was notable granulation and epithelialization. Near complete healing, she was
discharged to psychiatric services for ongoing treatment.

Discussion/Conclusion

This case demonstrates the challenge of managing complex orthopedic trauma in the setting
of profound psychiatric comorbidity. It emphasizes the value of a multidisciplinary approach
between trauma, orthopedic, plastic, and psychiatric services. The decision not to amputate
and to pursue functional reconstruction was successful and indicated.

VAC therapy played a crucial role in promoting granulation, controlling infection, and as a
temporizing wound modality when definitive surgical procedures were delayed. Its application
in the treatment of large contaminated wounds with the additional benefit of psychiatric
stabilization is a valuable adjunct in the staged management of these injuries. This case supports
the use of VAC therapy in the multidisciplinary management of open bilateral lower limb
fractures in psychiatrialy compromised patients.

Management of a Young Woman with Open Bilateral Lower Leg and Lumbosacral Fractures following Suicide Attempt: A Case Report
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Management of a Young Woman
with Open Bilateral Lower Leg
and Lumbosacral Fractures
following Suicide Attempt: A Case Report

Patrycja Szkutnik, Wioletta Trela, Prof. Marcin Domzalski
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Management:
Mechanical ventilation (respiratory therapy)
Initially admitted to a trauma center, where external fixators were
applied for fracture stabilization, debridement was performed, and
open wounds were sutured.

Postoperatively, the patient remained in the ICU.

Further course:

Due to the extent of the lower leg injuries, the patient was qualified for
bilateral below-knee amputations with subsequent secondary
prosthetic fitting. However, given preserved peripheral sensation,
adequate perfusion, and intact tendon function, the patient
categorically refused amputation.

- j
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26-year-old female patient after a suicide attempt under the influence of alcohol
on 19.02.2025. Past medical history: bipolar affective disorder, alcohol and
psychoactive substance dependence, nicotine addiction.

Mechanism of injury: fall from the 4th floor. Multiple trauma sustained:
. Traumatic shock
Pulmonary contusion
Pulmonary parenchymal laceration
Respiratory failure
Burst fracture of the L5 vertebral body with spinal canal compromise
Sacral fracture
Coccygeal fracture
Open comminuted fractures of both lower legs and both feet

~

~

After an agreement between the heads of two centers,
following a one-month stay in the ICU, the patient was
transferred to the Department of Orthopedics, University
Clinical Hospital No. 2 in £6dz, for an attempt at limb
salvage.

The patient was thoroughly informed that, in the event
limb salvage was not feasible, amputation would be
necessary. The attempt was undertaken due to the
patient’s young age, as well as preserved limb perfusion,
innervation, mobility, and tendon function.

During hospitalization, the patient was under continuous
psychological and psychiatric care.

(&

Management of a Young Woman with Open Bilateral Lower Leg and Lumbosacral Fractures following Suicide Attempt: A Case Report

28



~

Upon admission, preoperative optimization was initiated:
nutritional support with supplementation of protein and
albumin, psychiatric preparation,
comprehensive microbiological cultures,
and a control CT scan to exclude sources of infection.
Additionally, dental and gynecological consultations were
performed.

Initially, the right lower limb was in worse condition, with
more extensive fractures, whereas the left lower limb
presented with better soft tissue status and less severe
tibial fractures, though with more complex foot fractures.

\
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The procedure was initiated on the right lower limb.

Sutures were removed, necrotic tissue excised, microbiological
cultures collected, followed by extensive debridement and copious
irrigation.

Bone defects and free bone fragments were removed, as well as
irreparably damaged tendon remnants.

Fracture reduction and closed stabilization were performed due to the
condition of soft tissues. Stimulan beads with vancomycin were
implanted, and fixation was achieved with an intramedullary nail and

Kirschner wires.

After re-draping, the same steps were repeated on the left lower limb.

- J
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The surgical procedure was performed on
12.03.2025 and lasted approximately 9 hours.
The operative team consisted of 5 orthopedic

surgeons, 3 scrub nurses, and 2
anesthesiologists.
The patient was operated under general
anesthesia.

Bilateral lower limb surgery was performed

under intraoperative fluoroscopic guidance.

Management of a Young Woman with Open Bilateral Lower Leg and Lumbosacral Fractures following Suicide Attempt: A Case Report 29
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The postoperative X-ray results were satisfactory.

| was aware that it would not be possible to achieve
perfect reduction of the fractures and dislocations,
considering the time elapsed since the injury (4 weeks)
and the condition of the soft tissues.
However, my priority was to achieve fracture reduction
and fixation sufficient to restore weight-bearing function;
therefore, stabilization arthrodesis of the major joints of
the lower leg was performed.

& %
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At the end of the surgery, negative pressure wound therapy (VAC) was
applied simultaneously to both lower limbs, with a pressure setting of
125 mmHg. Postoperatively, upon emergence from anesthesia,
peripheral perfusion and sensory function of the lower limbs were
verified. Sensation was preserved, and oxygen saturation in both lower
limbs was 98%.

(& %
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Postoperatively, the patient was transferred to the ICU for 24 hours.

Subsequently, after returning to the ward, a schedule for dressing
changes was established — performed every 7 days. Nutritional
support was continued with protein and albumin supplementation,
along with adequate hydration. The patient was also evaluated by
neurosurgery regarding potential stabilization of the fractured L5
vertebra; it was determined that surgical management would be
possible after the healing of lower limb wounds.

Microbiological cultures revealed Staphylococcus epidermidis
(MRCNS) and coagulase-negative Staphylococcus (MRCNS). In view of
the presence of implants, intravenous therapy with vancomycin and
rifampicin was initiated, planned for at least 6 weeks, supported by
concurrent probiotic prophylaxis.

- j
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The first VAC dressing change was performed 7 days after
surgery. Considering that Kirschner wires remained in place
for 8 weeks during the dressing application period, it was
initially necessary to reinforce the seal with surgical drape.

After 2 weeks, additional sealing was no longer required, and
the standard drapes provided in the VAC set were sufficient.

This was most likely attributable to the stabilization of the
patient’s condition, adequate nutritional status, and the near
resolution of postoperative wound drainage.

~
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It was anticipated that wound healing would be prolonged and
that portions of the tissue might undergo necrosis during the
process.

Therefore, during VAC dressing changes, prior to application of
a new VAC system, mechanical wound debridement was
performed under local anesthesia and analgesia in order to
stimulate perfusion and remove residual necrotic tissue and
fibrin.

The patient also received pharmacological agents aimed at
improving tissue perfusion. Additionally, she was maintained on
long-term anticoagulant prophylaxis.

- j
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4 weeks after...
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2 weeks after...
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4 months after...
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6 weeks after...
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After a two-month stay in the Department of Orthopedics, the patient was transferred to
the Psychiatric Ward for further treatment of her underlying psychiatric disorder.

She was managed with specialized dressings, initially changed every two weeks, later
every 7 or 5 days. The patient attended follow-up visits at the Orthopedic Clinic every 2—-
3 weeks.

Intravenous antibiotic therapy was switched to oral administration and extended to a
total duration of 3 months. Anticoagulant prophylaxis was continued until the patient
achieved full mobilization.

Unfortunately, during her stay in the psychiatric ward, the patient resumed cigarette
smoking (whereas she had not smoked at all during her orthopedic hospitalization).
This resulted in one episode of wound leakage, which was successfully managed with a
short course of additional oral antibiotic therapy.

After repeated counseling regarding the high risk of limb amputation associated with
smoking a pack of cigarettes per day, the patient agreed to cease smoking once again.

AN )
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At 6 months, the surgical outcome is very satisfactory:

the right lower limb has fully healed, without excessive scarring, and X-ray results are
favorable.

on the left foot, a residual wound of approximately 0.5 cm in diameter remains, without
discharge. Based on X-ray findings, this is related to prominence of the intramedullary nail
(although the nail does not extend beyond the subcutaneous tissue).

The patient is able to fully bear weight on both lower limbs, with intermittent pain in the
left foot; the left tibia is painless.

The right lower limb is completely pain-free.
It was discussed with the patient that, should the wound on the left foot fail to heal,
removal of the intramedullary nail from the left tibia will be necessary. The right tibia

currently requires no further intervention. At present, the wound is slowly healing, and the
patient has decided not to undergo additional surgery.

- )
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Skin flap is a unit of tissue that is transferred from one site of the body (donor site) to another
(recipient site) while maintaining its own blood supply. Flap surgery is a subspecialty of plastic
and reconstructive surgery. Various types of flaps are performed, and the indications for them
are even more diverse. Despite precise surgical technique, various complications of flaps can
occur, the treatment of which is very complicated and often long-term. The most common
complication of the flap is necrosis and dehiscence with secondary infection. The treatment of
these complications requires repeated wound care with debridement, elimination of infection
and subsequent secondary closure. The authors present individual cases of the therapeutic use
of NPWT for complications after skin flap reconstruction in breast surgery and spondylosurgery.
They demonstrate the use of this therapy, tips and tricks, as well as the most common
problems that a surgeon may encounter when treating complications of flap surgery.

Keywords
breast cancer surgery; spondylosurgery; musculocutaneous flap, negative-pressure wound
therapy; radiointerventional embolization

The use of NPWT in complications after reconstructions with the use of skin flap
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Skin flap reconstruction

* Transferring of healthy tissue from one part of the body to another
area

« Tissues used: skin and fat, muscle, fascia, bone (or combinations =
composite flaps)

* Used in reconstructive surgery after trauma, cancer resections, or
congenital deformities

* Goal: Restore both function and aesthetics

* Performed: mainly by plastic surgeons, sometimes by other surgical
specialists

* Perfect anatomical knowledge is essential!!

Blood supply of flaps

* Generally divided into "axial" and "random" categories according to
blood supply

* Axial flaps: blood supply from a named artery that courses
longitudinally within the flap (+ venous drainage)

* Pedicle and free flap Axial

Mikami T, Kagimoto S, Yabuki , Yasumura K, Iwai T, Maegawa J, Suganuma N, Hirakawa S, Masudo K. Deltopectoral flap revisited for reconstruction surgery in patients with advanced
thyroid cancer: a case report. BMC Surg, 2017 Sep 15;17(1):101
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Distance from donor site to defect

* Important factor in the development of complications
* 3 types: distant, regional, local

* Distant: "Free" or "microvascular" flaps harvested from distant sites,
removed entirely and transplanted into defects (vascular supplies
reconnected through microsurgery)

Free flap

\_ J
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Blood supply of flaps

* Random flaps: perfusion from the subdermal vascular plexus

* a low-pressure system vulnerable to compromise under excessive
twisting or stretching

* due to the tenuous blood supply - flaps with a length-width ratio not
exceeding 3:1 (typical mistake with subsequent complication)

Random
%
Etzkorn JR, Zito PM, Hohman MH, Council M. Advancement Flaps. 2024 Jan 29. In: StatPearls [Intemet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan
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Distance from donor site to defect

* Regional: harvested from the same region as the defect (e.g. same
limb)
* Don't directly border the defect

Pedicled gracilis flap (anal sphincter reconstruction)

Wolff KD. New aspects in free flap surgery: Mini-perforator flaps and extracorporeal flap perfusion. J Stomatol Oral Maxillofac Surg. 2017 Sep;118(4):238-241.
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Distance from donor site to defect

* Local: "Local" flaps originate from donor sites directly adjacent to the
tissue defect, incorporating the donor site into the closure process

@ 7
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Risk factors for complications

* Poor vascularity (e.g. smokers, diabetics)

* Previous radiation therapy (breast cancer surgery)
* Inadequate flap design or tension

* Technical errors in microvascular anastomosis

* Patient comorbidities

Risk of using NPWT

« Ischemia/necrosis of the flap - main vascular pedicle and the
microcirculation of the subcutaneous and subdermal regions can be
compressed under relatively high negative pressure?!

* Compression of the vessel if the main flap pedicle
is within 1 cm of the absorbent foam?

(late detection of complications)

181 H, Khan M, LiJ, Pestana IA. Use of Incisional Negative Pressure Wound Therapy in Skin-Containing Free Tissue Transfer.J Reconstr Microsurg. 2018;34:200-205.
*Kairinos N, Solomons M, Hudson DA, The paradox of negative pressure wound therapy-in vitro studies. | Plast Reconstr Aesthet Surg. 2010,63:174-179.
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Skin flap complications

* Hematoma/seroma
* Infection

* Wound dehiscence

* Donor site morbidity

* Partial or total flap necrosis — worse complication
(problem with healing)

* Oncosurgery: Prolonged healing - late start of oncological therapy !!

\_ j
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NPWT in skin flap surgery

* Risk vs. benefit

* Prophylactic use: decreasing the venous congestion in microsurgical
procedures in free flaps

* Application of NPWT peripherally to the pedicled flap
* Duration of NPWT - 5 days; continuous pressure of - 100 mm Hg?!

* The negative pressure increases the vascularization and decreases the
edema — better integration of tissue? 34

*Suarez, Maria & Latorre, Lus & Quintero, Jorge. (2024). Use of Negative Pressure Wound Therapy in Pedicled Flaps can Improve Graft Integration and Minimize
Complications. Journal pen. 09. 0.

*Plkatis CM, Molnar JA. Subatmospheric pressure wound therapy and the vacuum-assisted closure device: basic science and current clinical successes. Expert Rev
Med Devices 2006;3(02):175-184

*Gabriel A, Pfaffenberger M, Eldenburg €. Successful salvage of a lower extremity local flap using multiple negative pressure modalities. Plast Reconstr Surg Glob Open
2020;8(06):¢2801

“Moellhoff N, Demmer W, Pistek S, Wachtel N, Bodenschatz K, Lui L, Alfertshofer M, Frank K, Giunta RE, Ehrl D. Impact of Negative Pressure Wound Therapy on
Perfusion Dynamics in Free Latissimus Dorsi Muscle Flaps. J Clin Med. 2024 Sep 5;13(17):5261.
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Therapeutic use of NPWT (Case reports)

* Case report No. 1
* Advanced breast carcinoma with skeletal metastases
* 70-year-old woman

* Personal history: "she took care of her sick husband and neglected
herself,,

* Tumor diagnosed during hospitalization in traumatology for a leg
fracture

* Biopsy - confirmed carcinoma NST, indicated neoadjuvant oncological
treatment (CHT + RT)

\_ j
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Case report No. 1

* Initial finding:

* Smelling, oozing tumor, ulcerated,
infiltration of pectoral muscles

* Metastases in axillary LNs

- J
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Case report No. 1

Closure of the defect with rotation flap
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Case report No. 1

* NPWT and definitive wound closure:
* Gradual reduction of the wound using a skin fold in the axilla

* Definitive wound closure on the 15th day
3

The use of NPWT in complications after reconstructions with the use of skin flap
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Case report No. 1

* Surgery:

* Modified radical mastectomy with
axillary dissection and resection of
pectoralis major muscle

* Without the possibility of primary
wound closure

- J
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Case report No. 1

* Postoperative course:
* Necrosis of the flap on the 6th postoperative day, reoperation required
* Applied Vivano NPWT system

* 4 changes (every 3 days) == =

4 N

Case report No. 2

* Locally advanced breast carcinoma without distant metastases

* 63-year-old woman

* She felt a lump in her right breast (BSE)

* A biopsy confirmed cancer, NST, triple-negative, T2 (3 cm)

* Indicated neoadjuvant chemotherapy (NAC)

* Despite NAC - tumor progression on the skin (chemoresistant tumor)

- J
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Case report No. 2

* Surgery:

* Modified radical mastectomy with extensive skin excision

« Large defect, impossibility of primary suture

* In cooperation with a plastic surgeon — skin flap + skin graft

Case report No. 2

* Postoperative course:

* On the 6th day, initial necrosis of the upper flap with the need for revision
* Nectrectomy and application of Vivano NPWT

* 3 changes every 3 days and then a new application of skin graft

Case report No. 3

* Extensive mastectomy for breast fibromyxoid sarcoma in man
* 70-year-old man
« Large tumor on left breast growing for 6 months

* MRI revealed a tumor infiltrating major pectoral muscle and deltoid
muscle on the left

* Histology: high grade pleomorphic fibromyxoid sarcoma

* Neoadjuvant RT: 30 gray in 5 fractions - progression of the lesion
(12x15 cm)

* New lesion (7 cm in diameter) + radiation dermatitis

\_ %
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Case report No. 2

* Plastic surgeon:

* Rotation flap + free skin graft (harvested from the thigh)

Byl v

Case report No. 2

* Final finding:
* Re-epithelialized wound with healed flaps and skin grafts

Definitive condition (7 weeks after surgery)

Case report No. 3

A

Two large tumorous lesions. Skin on the left side of the chest with radiation dermatitis MRI pictures
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Case report No. 3

* Surgery:
« Extensive radical mastectomy with extensive skin excision

* Partial resection of major pectoral muscle and deltoid muscle
« Skin flap reconstruction

Case report No. 3

.

4 months after NPWT
(residual wound 2,5x1 cm)

NPWT on the main flap 1 week after NPWT

\_

Author: Prof. Jan Stulik, MD., PhD.
Center for Spinal Surgery, University Hospital Motol, Prague
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Case report No. 3

* Postoperative course:
* 5th postoperative day — epidermolysis of larger flap

* Oxygenotherapy in hyperbaric chamber — progression — necrosis and
infection

* Nectrectomy and application of Vivano NPWT, ATB

* 3 changes every 3 days and then moist wound therapy (healing with
secondary intention)

* 9 weeks after NPWT almost the entire defect was reepithelialized
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Case report No. 4

* Corpectomy of the L4 vertebra in a patient with metastases of renal
carcinoma

* 65-year-old man
* He felt radicular pain in his spine shooting into his left leg

* CT scan revealed a tumor of the left kidney with a solitary metastasis
inL4

* The patient was indicated for nephrectomy and total L4 corpectomy
* Embolization of the vascular supply of L4 before spondylosurgery

\_
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Case report No. 4
* Surgery:
* Nephrectomy without complications

* Embolization before corpectomy - leak of embolization material - skin
necrosis

Author: Prof. Jan Stulik, MD., PhD.
Center for Spinal Surgery, University Hospital Motol, Prague
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Case report No. 4

* Complicated surgical approach with wound closure using a skin flap

* Massive blood loss during surgery (4 liters)

\_
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Case report No. 4

* Postoperative course:
« A total of 12 NPWT sponge changes every 3 days
« Skin irritation

* Using of stoma paste for intergluteal space

The use of NPWT in complications after reconstructions with the use of skin flap
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Case report No. 4

* 14th postoperative day — partial dehiscence and infection

Conclusion

* Another area for the application of negative wound pressure therapy
— skin flap surgery

* Preventive use (negative pressure 100 mmHg) — reduction of seroma
formation, decreasing of venous congestion and edema — better
integration of tissue

* Therapeutic use (negative pressure 125 mmHg, multiple changes) —
complications (flap necrosis, infections), large wound areas

« Beneficial effect of NPWT on healing duration and cosmetic result
compared to the conventional method
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Introduction

This case report presents a complex scenario where multiple types of Negative Pressure Wound
Therapy (NPWT), and modern wound dressings were applied. The aim is to highlight the clinical
considerations in dressing selection based on wound status.

Case Presentation

The patient, with a history of Crohn’s disease and ileocecal resection, developed an abdominal
wall hernia. He presented with an incarcerated hernia, resulting extensive soft tissue infection
and sepsis. Emergency surgery revealed bowel perforation, extensive infection, and necrosis of
the abdominal skin and subcutaneous tissue. Bowel resection with ileoileostomy, hernia repair,
and abdominal necrosectomy were performed, and NPWT was initiated due to concerns about
skin flap perfusion.

On following dressing changes, wound edge necrosis was observed, leading to further necro-
sectomy. A week later the patient developed abdominal distension and elevating inflammatory
markers, prompting conservative therapy.

On postoperative day 11, enteric leakage from the wound was noted. However, as the
patient’s condition already improved, we opted for NPWT-assisted management of the low-
output enteroatmospheric fistula. Later, a decision was made to operate, as the enteric leakage
was deemed an absolute surgical indication. During reoperation, severe adhesions and tissue
inflammation prevented bowel mobilization, leading to lavage, drainage, and catheter jejunos-
tomy placement.

The patient was managed in the ICU, continuing NPWT with regular debridement. The
abdominal defect gradually epithelialized. HydroTac foam dressing was applied for a month,
followed by RespoSorb Silicone for increased exudate. The jejunostomy catheter was removed,
and the patient returned to work, using preventive dressing for irritation under the binder.

Conclusion

This case demonstrates the decision-making processes in evolving patient conditions. It
suggests the effectiveness of NPWT in managing traditionally surgical indications in subacute
settings. It also underscores the importance of proper wound bed preparation and adapting
dressing changes to the evolving wound status.

Integratig NPWT Modalities and Modern Wound Care ind a Complex Case
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AGENDA

Wound Balance concept
Complex case of my patient
Healing journey

NPWT modalities

Wound dressing selection

TIMERS framework
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WOUND BALANCE

IN MY PRACTICE

WOUND BALANCE

* Debridement BALANCE
* Exudate management 5

* Maintain healing trajectory
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Who had or lost a patient

P4 because of a wound infection?
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WOUND BALANCE

CONCEPT

Patient centred
Multifactorial approach

WOUND HEALING
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WOUND BALANCE
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* Early intervention
* Address challenges

« Continuity of care
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WOUND BALANCE

IN MY PRACTICE

* Shared decision making

* Quality of life
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PATIENT CARE BALANCE @

* Patient-centred assessment BALANCE >
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THE PATIENT

Z. M. - 51 yrs, male

7 days of complaints
Hemodynamically stable
Elevated inflammatory markers

Incarcerated

abdominal wall hernia
T m
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EMERGENCY SURGERY

FINDINGS

Extensive
soft tissue necrosis

Small bowel perforation
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THE PATIENT

Z. M. - 51 yrs, male

Crohn’s disease
lleocecal resection

Stoma closure
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THE PATIENT

Preserved epithelial integrity
Bullous skin necrosis
Soft tissue infection

Scar tissue

Incarcerated abdominal hernia
A ibleabi

\_

-

EMERGENCY SURGERY

FINDINGS

Extensive
soft tissue necrosis

Small bowel perforation
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EMERGENCY SURGERY

RESOLUTIONS

Small bowel resection

Radical necrosectomy
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WOUND HEALING

EARLY POSTOPERATIVE STAGE

Oversized skin flap
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WOUND HEALING

4™ POSTOPERATIVE DAY
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EMERGENCY SURGERY

RESOLUTIONS

Small bowel resection
Radical necrosectomy

Abdominal wall reconstruction ‘
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WOUND HEALING

EARLY POSTOPERATIVE STAGE

Oversized skin flap

Poor tissue perfusion

WOUND HEALING

4™ POSTOPERATIVE DAY

Wound edge necrosis

Necrosectomy
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WOUND HEALING

4™ POSTOPERATIVE DAY

Wound edge necrosis

Necrosectomy

e ibte b

\_

4 N

WOUND HEALING

4™ POSTOPERATIVE DAY

Open wound

Undermined wound edge

4 N

WOUND HEALING

8™ POSTOPERATIVE DA[‘Y'

Conventional NPWT
Conservative treatment
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WOUND HEALING

4™ POSTOPERATIVE DAY

Open wound

Undermined wound edge

Conventional NPW'[

WOUND HEALING

8™ POSTOPERATIVE DAY

Conventional NPWT
Abdominal distension

Rising inflammatory markers
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WOUND HEALING

11™ POSTOPERATIVE [?AY

Conventional NPWT

Conservative treatment

Improving symptoms
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WOUND HEALING

11™ POSTOPERATIVE DAY

Conventional NPWT
Conservative treatment

Improving symptoms
Enteric leakage
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WOUND HEALING

11™ POSTOPERATIVE DAY

Improving symptoms

Enteric leakage
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Fistula isolation with NPWT_ ?
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WOUND HEALING

24™ POSTOPERATIVE DAY

REOPERATION

Subacute situation

Catheter ileostomy
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WOUND HEALING
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Improving symptoms
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Fistula isolation with NPWT
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WOUND HEALING
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Intensive Care Unit .

Combined

intensive care

Conventional NPWT_ .
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WOUND HEALING

26™ POSTOPERATIVE DAY

Granulation
Slough

Minimal necrosis
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WOUND HEALING

39™ POSTOPERATIVE DAY
{ A

Good general condition

Granulating wound

Skin grafting
Modern wound dressing
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TIMERS

FRAMEWORK

Tissue Moisture Repair _
Infection Edge Social
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WOUND DRESSING

SELECTION
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WOUND DRESSING

SELECTION
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WOUND DRESSING

SELECTION

Better exudate management
Good contact layer

Easy application

e ibte b

Integratig NPWT Modalities and Modern Wound Care ind a Complex Case

4 N

\_ J

WOUND DRESSING

SELECTION

Well-known
Balanced dressing

Moist wound management

bl

\_

-

WOUND DRESSING
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Better exudate management
Good contact layer

Easy application

bl

\_

-

WOUND DRESSING

SELECTION

Better exudate management *
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Easy application
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WOUND HEALING

45™ POSTOPERATIVE DAY

Clean, epithelializing wound

Good general condition

Educated

Emission
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WOUND HEALING

OUTPATIENT MANAGEMENT

Healed wound

Abdominal binder

Returned to normal activity

WOUND HEALING
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CONCLUSIONS
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CONCLUSIONS
IMPORTANCE OF DEBRIDEMENT

il |

CONCLUSIONS

DIFFERENT NPWT MODALITIES AND MODERN WOUND CARE

CONCLUSIONS

NPWT AS A SALVAGE OPTION
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Introduction

This case describes a 9-year-old (pedestrian) patient who sustained a severe crush injury to her
foot after being hit by a truck. Severe foot injuries pose a therapeutic challenge, often requiring
complex reconstructive interventions to preserve limb function and prevent amputation.

Case Description

The patient was admitted with a extensive crush injury to the foot, including soft tissue defects,
multiple foot bone fractures, and complete degloving of the foot. In the initial phase of treat-
ment, negative pressure wound therapy was applied to prepare the soft tissues. Subsequently,
the soft tissue and skin defect was covered with a pedicled flap from the contralateral lower
leg. A dermal matrix was used for the dorsum and lateral aspect of the foot. After successful
engraftment, the flap was detached, and an intermediate-thickness skin graft was placed on
the dorsum and lateral aspect of the foot.

Discussion/Conclusion

This case highlights the significant challenges in treating severe crush injuries of the foot in
children, necessitating a multi-stage reconstructive approach. The strategic application of
dermal matrix and skin grafts provided robust skin coverage, crucial for successful limb salvage.
This complex pathway underscores the importance of staged, well-planned interventions to
preserve function and prevent amputation in such devastating injuries.

Treatment of a severe crush injury of the foot with skin avulsion, multiple foot bone fractures,
using negative pressure wound therapy, dermal matrix, and a pedicled flap
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Treatment of a severe crush injury of the foot with sty
skin avulsion, multiple foot bone fractures, using
negative pressure wound therapy, dermal matrix
and a pedicled flap. - case report @
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The picture shows skin loss starting at the level of
the ankle joint, with partial amputation of the

Lack of the plantar surface.
phalanges of toes Ill, IV, V and great toe.

\_

Treatment of a severe
crush injury of the foot
with skin avulsion,
multiple foot bone
fractures, using negative
pressure wound therapy,
dermal matrix and a
pedicled flap - case report,

About the patient

0 9-year-old girl Weronika with a
crush injury to her right foot and
degloving, hit by a truck.

Ono other accompanying injuries of
body in trauma scan.

OPreviously healthy, without
comorbidities

OHospitalization from 09.09.2024 to
24.10.2024 (46 days)

s

/

!

Long segment of skin from the plantar surface.

Discussion
[ how to preserve limb function
0 how to prevent amputation

and challenges

O lack of skin

U loss of protection:

O lack of proper support
O future

Treatment of a severe crush injury of the foot with skin avulsion, multiple foot bone fractures,
using negative pressure wound therapy, dermal matrix, and a pedicled flap
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Treatment plan
Treatment of a severe

crush injury of the foot

with skin avulsion,

multiple foot bone

fractures, using

negative pressure v

wound therapy, dermal CROSS- LEG FLAP
matrix and a pedicled

flap - case report DETACHMENT OF A CROSS- LEG

+
SKIN GRAFT
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Stage I- NPWT

QFirst time- continuous NPWT (- 125
mmHg)

O Next - intermittent NPWT (- 125
mmHg- 5 minutes and - 80 mmHg- 2
minutes)

O Dressing change every 3-4 days

The photo shows the foot following the final NPWT application

)

~

Stage Il - suturing the right lower limb to the left lower limb -
cross-leg flap

N\ -
>
The skin defect on the sole of the foot

was covered with a cross-leg flap from
the contralateral limb

The skin defect on the dorsum
of the foot was covered with
skin matrix

\_

)

At this stage plantar skin graft was utilized as a biologic cover

Stage Il - cross leg flap + BTM

¥

NovoSorb- Itis a biodegradable temporary matrix (BTM) in the
form of a polyurethane foam covered with a sealing
membrane.

J

\_

Stage lll - detachment of the flap with coverage using split-
thickness skin grafts

After three weeks, we divided the flap and removed the
outer layer of BTM

~

Treatment of a severe crush injury of the foot with skin avulsion, multiple foot bone fractures,

using negative pressure wound therapy, dermal matrix, and a pedicled flap
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Stage Il - detachment of the flap with coverage using split-thickness
skin grafts (STSG)

The recipient site of the flap and the dorsum of the foot were
covered with a split-thickness skin graft

Slow-healing wound- hydrocolloid dressing 46th day post-injury

- J

after 3 months post- injury
-scar mobilization and massage
- laser theraphy

- J

after 1 year post - injury

walk independently whitout limp
- no problem with the shoe fitting
- cosmetic orthosis

- flexibility of scar

- good proper support function

\_

B - |

|

sl
- walk with discrete limp
- orthostatic hiperpigmentation

Summary

Effective Debridement & Cleansing

Promotes granulation tissue

Transfers healthy, good-quality tissue from the
uninjured leg

Available where microsurgery is not

Leaves a visible donor site

High resistance to infection
Promotes true neodermis generation

Minimizes scarring and contracture

Treatment of a severe crush injury of the foot with skin avulsion, multiple foot bone fractures,

using negative pressure wound therapy, dermal matrix, and a pedicled flap
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NPWT is primarily used for preventing surgical site infections and promoting wound healing

in complex wounds, particularly those resulting from lower limb revascularization procedures.
In endovascular surgery NPWT supports healing of venous ulcers as the applied vacuum system
helps remove excess fluid and debris and stimulates tissue growth.

In our clinic we are constantly using NPWT with the VivanoTec Pro and this presentation

will demonstrate the application on awkwardly located areas, such as ulcerations caused by
vascular disease or diabetic foot syndrome, and, as well, how surgical therapies, such as mesh
graft transplantation, can be supported by vacuum therapy.

Two critical clinical cases, one of a 65-year-old male patient with a first-time infection of
diabetic foot syndrome and deep plantar resection and a second case of an 85-year-old male
patient with persistent ulceration of the dorsum of the foot and mesh graft transplantation
will confirm the effectiveness of NPWT with VivanoTec Pro.

Conclusion
NPWT improved wound healing and it is considered as optimal treatment for complex leg
ulcers and diabetic foot ulcers addressed in vascular surgery departments.

Keywords
Negative pressure wound therapy, diabetic foot ulcer, graft transplantation.

NPWT use in lower leg surgery
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