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Abstract

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 

SSI 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.
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SSI and their Treatment: A 

Comprehensive Approach

L. Veverkova, 1 P. Doležal 2

1 University Hospital Faculty of Medicine of MU Brno, CZ
2  EFS Masaryk University Brno CZ

FNUSA 

Cohort

2013–

2024

Total operated patients: 27,009

Cancer patients: 2,991 (11%)

SSI overall: 1,037 (3.8%)

SSI in cancer patients: 257 (8.6%)

Mean age: 56.9 years

Deaths: 343 (1.3%)

Discharge 

Outcomes 

(FNUSA)

Ambulatory discharge: 84.8%

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

Deaths: 1.3%

Key message: SSI patients disproportionately 

represented among deaths and transfers.

author's archive

Epidemiology 

• SSI incidence 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 et al., J Hosp 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).
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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

FNUSA Cohort 2021–2024

MaxQ3MeanMedianQ1MinNo patient

987458,1604319age1922  noSSI CZ-DRG

1211,2111OPtotal

2009568,963,5303OP min

20010069,965303OPmin1st

7397,6532LOS

53,976,64,41,80,460,2CZdrg

3,520,720,510,270,150,03CASEMIX  per LOS

977764,9685419age212  SSI CZ-DRG

1432,6211OPtotal

19077,560,254,531,610OP minavg

2009572,46533,7510OPmin1st

972620,021102LOS

170,018,513,58,11,70,3CZdrg

4,30,870,620,460,150,02CASEMIX per LOS

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

International 

Comparison

• FNUSA: SSI → LOS 20 d, 
cost tripled
• WHO/ECDC: SSI prolong 

LOS by 7–14 d, costs +2–
5×

• Conclusion: FNUSA 

results consistent with 

global evidence.

NPWT 

Subgroup 

(2021–

2024)

• Without SSI (n=93): LOS 

median 18 d, CZ-DRG median 

9.8

• With SSI (n=97): LOS median 

21 d, CZ-DRG median 14.4

• Difference: LOS +3 d, CZ-

DRG +47%

• Interpretation: SSI cases 

under NPWT have smaller 

LOS gap, but higher 

financial impact.

NPWT

SSI %No SSI 

positive

No without

SSI

Year

69,4425112013

60,9825162014

59,5225172015

56,9033252016

52,7819172017

24,0012382018

65,3834182019

46,6721242020

54,5530252021

63,0841242022

50,0037372023

32,9730612024
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NPWT

Hospitalizations without SSI Hospitalizations with SSI

Economic 

Analysis 

(FNUSA 

2021–

2024, CZ-

DRG)

No SSI (n=1,922) vs. SSI (n=212)

LOS: 7.6 vs. 20.0 days (2.6×)

CZ-DRG weight: 4.4 vs. 13.6 (3.1×)

Operations: 1.2 vs. 2.7 (2.2×)

OR time: 82 vs. 143 min (1.7×)
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Both SSI 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 minor)

9 dressings

CZ DRG group 09-105-01, 

CASEMIX 13,4 - 1 075200 Kč author's archive

Recommendations

• 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).

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.

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

• NPWT for high-risk wounds

• Strict asepsis and

perioperative bundles

Age of patients without and with SSI

SSI positiveSSI no

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.

Median 

no. of 

ops

Median 

OP time 

(min)

Median 

CaseMix/LOS

Median

LOS
Group

1650.244No SSI

2–3650.5113SSI
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ISSUES IN THE NEGATIVE  

PRESSURE TREATMENT OF  

NECROTIZING FASCEITIS

Authors: Szentkereszty Z., Zádori G., Győri F., Ditrói G., Tóth D.

Affiliation: University of Debrecen, Faculty of Medicine Inst. of Surgery
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Abstract

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.
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Patients and Methods

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

• Extremital compartment syndrome
in two pts.

• Irresecable sigmoid cancer in one pt.

Patients and Methods

• Postoperative management

• Observation

• General condition, fever, laboratory

• ICU monitoring

• Secretion management

• Change AB therapy on the basis of  bacterial culture and 
AB sensitivity

• Changes of sponge in every 2-5 days
• Wound closure step by step

Patients and Methods

• 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

Issues in the Negative Pressure
Treatment of Necrotizing

Fasciitis

Szentkereszty Zs, Zádori G, Győri F, 
Ditrói G, Tóth 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

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)
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Questions in the Treatment of 
Necrotizing Fasciitis

• What type of NPWT is recommended?

• First continuous suction with law (<100 Hgmm) pressure

• Than continuous suction with higher >100 Hgmm pressure

• For indicate granulation intermittent suction

Questions in the Treatment of 
Necrotizing Fasciitis

• How to close the wound?

• Step by step as early as it is possible

Questions in the Treatment of 
Necrotizing Fasciitis

• How to observe the disease?

• General condition

• Fever, sensory, etc.

• Secretion management

• Laboratory

• Antibiogram

• Sponge changes

Results

• No mortality

• ICU stay was 5.5 days

• Hospital stay was 16.5 (10-21) days

• „Primary” wound closure

• No need of reconstructive plastic
surgery

Questions in the Treatment of 
Necrotizing Fasciitis

• When to start NPWT?

• As early as it is possible

Questions in the Treatment of 
Necrotizing Fasciitis

• When to start NPWT?

• How to observe the disease?

• What type of NPWT is recommended?

• How to close the wound?

• When to finish the treatment

• Is plastic surgery needed?
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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.

Questions in the treatment of 
Necrotizing Fasciitis

• When to finish the treatment

• As early as it is possible

• If the wound closure is possible

Questions in the Treatment of 
Necrotizing Fasciitis

• Is plastic surgery needed?

• In most cases not
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STRATEGY FOR MANAGEMENT 

OF FOOT SOFT TISSUE DEFECT 

IN CHILDREN

Authors: Dr. Marie-Christine Plancq

Affiliation: CHU Amiens Picardie
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Abstract

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.
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Algorithm for foot wound defect treatment 

Severe foot trauma

Bone, cartilage or  
joint exposure

Small surface area < 1 
cm²

Artificial dermis and 
skin graft

Large surface area > 1 
cm² 

flap

Heel defect

flap

Tendon exposed

Artificial dermis + 
thin skin  graft

Good granulation 
tissue

Small surface 
exposed <1cm²

Full skin graft

Large surface 
exposed > 5cm²

Thin skin graft

Surgical debridement
without primary

closure
Secondary necrosis

NPWT

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

▪2 treatments have radically change the strategy of 

treatment:

◦Negative pressure wound therapy (NPWT)

◦ Introduction of artificial dermis (AD)

▪Characteristics of injuries determine the choice:

◦Nature of exposed tissue

◦ Localization

◦ Size of  defect

Strategy for management 
of foot soft tissue defect
in children

DR MARIE-CHRISTINE PLANCQ

LINK HARTMAN2025

▪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

Results
▪20 children 

▪mean age: 5 years and 4 months (range: 1-11years)

▪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
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Flaps
▪free flaps with latissimus dorsae always before 2003

▪local 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 case1
▪small girl of 2 years age

▪lawnmower accident

▪large defect on leg, ankle and foot with 
partial avulsion of medial malleole

▪coverage with latissimus dorsae flap

▪distal necrosis on the foot 

▪secondary application of NPWT and full 
skin graft (2001)

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)

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 
defect  or secondary after debridement of necrosis

Results

65%

15%

20%

localizations

foot foot+ankle foot+ankle+leg

43%

39%

9%

9%

tissues exposed

tendon bone, cartilage joint heel

Flap: case 2 
▪girl of 7 years and half

▪traffic accident :pedestrian/ car

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

▪debridement and NPWT d0

▪sural flap day 5

▪skin graft d 14

▪good esthetic and functional result 
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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

▪Boy of 4 years age

▪Lawnmower accident

▪Amputation of the four last toes and dilacerations soft 
tissue

▪Primary closure 

▪Secondary necrosis require debridement and NPWT

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

Artificial dermis
▪Available in France since 1997

▪Integra® two-layer (collagen and silicone)

▪It 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

Flap: case 3
▪Lawnmower accident 

▪Heel defect

▪Boy of 3 years , severe behavioral 
disorders

▪D0 debridement and NPWT 

▪Coverage with sural flap

▪Problem of immobilization

▪10 years later: no problem for 
walking and footwear

AD: case 1

▪Continue NPWT 125 
mmHg  Exposure of small 
areas of bone and 
cartilage

▪Coverage with AD 
(Matriderm®) + thin skin 
graft 
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Skin graft

▪ amputations are common

▪ important to keep all the skin 
even on amputated limb

▪In this case , we used plantar 
skin foot to covered the leg

Evolution 
Modified Kitaoka score /80

o activity level

oWalking distance

oLimping

oRange of ankle flexion/extension

opain

oMean time of Resumption of walking : 57 days (21-91)

oFoot prosthesis: 1

oOrthosis : 11

oKitaoka score :68 (55-80)

oComplications:

oKeloid scar (1)

oScar contracture (6)

oOsteotomas (1)

oMedial translation of toes after hallux amputation

oSecondary surgery: 6 

ooften for contracture release 3

oDefatted of flap 1

oStump revision: distal regularization of tibia 1

oEpiphysiodesis for ankle varus deformity 1

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

oLow morbidity of donor 
site

oExigence of application 

oDifficulties of 
incorporation 

oQuality of the scar

Discussion 
▪Severe foot trauma always sustained wound defect

▪It asks about the best strategy of reconstruction 

▪Our 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 

▪Application of NPWT early prepare and optimize soft tissue defect 

▪Indications of secondary coverage is guide by our protocol based on :
▪Size of defect

▪Localization

▪Tissues exposed

▪Methods of coverage used different plastic procedures: flaps, 
artificial dermis, skin graft

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

AD : case 2

▪D20 coverage with AD (Integra®) 
+ NPWT

▪Thin skin graft 21 days ago

AD : case 2

▪Boy of 3 years age

▪Lawnmower accident 

▪First ray amputation on foot

▪Failure of reimplantation

▪Surgical debridement D5

▪Local infection with E Coli and 
Enterococcus

▪NPWT with interface UrgotulSAg
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USE OF NEGATIVE PRESSURE 

WOUND THERAPY VIVANO®TEC 

IN ACUTE PERITONITIS IN A  
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AND REVIEW OF THE  

LITERATURE
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Abstract

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 (1), in treatment of any 

kind of lesions. In some reports in only 12,4% of patients the NWPT was used for abdominal  

surgery (2), 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 (3), 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
(1)  Negative Pressure Wound Therapy in children: A 25 cases series. La thérapie par pression négative chez l’enfant :  

série de 25 cas. L. Pouzet, U. Lancien, A. Hamel , P. Perrot , F. Duteille. Annales de chirurgie plastique esthétique (2021) 

66, 242-249
(2)  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
(3)  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
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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.

PROTOCOL

• A pediatric VAC protocol was instituted in 2004

USE OF NPWT IN 

PEDIATRIC POPULATION

• First reports in adult patients

• Pediatric population-different age 

groups, from newborn to adolescent

• Premature newborns with extreme low 

birthweight

• Concerns related to compatibility with 

materials and value (-mmHg) for the 

negative pressure

• Duration of therapy

Use of Negative Pressure Wound Therapy Vivano Tec in acute 

peritonitis in a neonate. Case presentation and review of the 

literature

George Alin Stoica1,3, Radu Florin Fruntelata1,3, Octavian Stoian1, 

Adriana Popa2, Daniela Mititelu2, Robert Medregoniu2

1 Department of Pediatric Surgery, Emergency County Hospital of Craiova Romania

2 Department of Pediatric ICU, Emergency County Hospital of Craiova Romania

3 University of medicine and Pharmacy of Craiova Romania

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

Roman Empire

The historian Suetonius wrote that 

one of

these healers was ordered to suck the 

wound of Cleopatra to attempt to 

revive her from the bite of the asp

Ancient technique of 

sucking wounds

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

PROTOCOL

SPECIFIC FOR 

PEDIATRIC SURGERY

• Congenital abdominal wall defects (omphalocelle, 

gastroschisis)

SPECIFIC FOR 

PEDIATRIC SURGERY

• Congenital abdominal wall defects (omphalocelle, 

gastroschisis)

• Postoperative complications after thoracic, 

abdominal or perineal surgery 

• (ex. Anorectal malformation surgery-PSARP)

• Burns

• Trauma



24Use of Negative Pressure Wound Therapy Vivano®Tec in acute peritonitis in a neonate. Case presentation and review of the literature

colostomy

ileostomy

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 

OUR CASE

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

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

colostomy

ileostomy

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 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. 
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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

OUR CASE

8 days after re-do surgery

Complete closure of the 

abdominal wall

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 

ileal stomy and symptoms 

of intestinal obstruction

• Revision of stomy and 

extended viscerolisis
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Abstract

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.
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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 Łódź, 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

Patrycja Szkutnik, Wioletta Trela, Prof. Marcin Domżalski

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.

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
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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.

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.

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 postoperative X-ray results were satisfactory.

 I 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.

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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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.

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.

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.
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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.

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.
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Abstract

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
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eĚeŵĂ�–�ďetter�iŶteŐrĂtiŽŶ�Žf�tissueϮ͕�ϯ͕�ϰ

ϭ^uĂreǌ͕�DĂriĂ�Θ�>ĂtŽrre͕�>uis�Θ�YuiŶterŽ͕�:ŽrŐe͘�;ϮϬϮϰͿ͘�hse�Žf�EeŐĂtiǀe�Wressure�tŽuŶĚ�dherĂƉǇ�iŶ�WeĚiĐleĚ�&lĂƉs�ĐĂŶ�/ŵƉrŽǀe�'rĂft�/ŶteŐrĂtiŽŶ�ĂŶĚ�DiŶiŵiǌe�
�ŽŵƉliĐĂtiŽŶs͘�:ŽurŶĂl�Žf�ZeĐŽŶstruĐtiǀe�DiĐrŽsurŐerǇ�KƉeŶ͘�Ϭϵ͘�eϲϰͲeϲϴ͘�ϭϬ͘ϭϬϱϱͬĂͲϮϮϴϳͲϲϱϯϱ͘�
ϮWlikĂitis �D͕�DŽlŶĂr�:�͘�^uďĂtŵŽsƉheriĐ Ɖressure�ǁŽuŶĚ�therĂƉǇ�ĂŶĚ�the�ǀĂĐuuŵͲĂssisteĚ�ĐlŽsure�ĚeǀiĐe͗�ďĂsiĐ�sĐieŶĐe�ĂŶĚ�ĐurreŶt�ĐliŶiĐĂl�suĐĐesses͘��ǆƉert�Zeǀ�
DeĚ��eǀiĐes�ϮϬϬϲ͖ϯ;ϬϮͿ͗ϭϳϱ–ϭϴϰ
ϯ'Ăďriel��͕�WfĂffeŶďerŐer�D͕��lĚeŶďurŐ��͘�^uĐĐessful�sĂlǀĂŐe�Žf�Ă�lŽǁer�eǆtreŵitǇ�lŽĐĂl�flĂƉ�usiŶŐ�ŵultiƉle�ŶeŐĂtiǀe�Ɖressure�ŵŽĚĂlities͘�WlĂst�ZeĐŽŶstr�^urŐ�'lŽď�KƉeŶ�
ϮϬϮϬ͖ϴ;ϬϲͿ͗eϮϴϬϭ
ϰDŽellhŽff�E͕��eŵŵer�t͕ �Wistek�^͕�tĂĐhtel�E͕��ŽĚeŶsĐhĂtǌ�<͕�>ui�>͕��lfertshŽfer�D͕�&rĂŶk�<͕�'iuŶtĂ�Z�͕��hrl��͘�/ŵƉĂĐt�Žf�EeŐĂtiǀe�Wressure�tŽuŶĚ�dherĂƉǇ�ŽŶ�
WerfusiŽŶ��ǇŶĂŵiĐs�iŶ�&ree�>Ătissiŵus��Žrsi�DusĐle�&lĂƉs͘�:��liŶ�DeĚ͘�ϮϬϮϰ�^eƉ�ϱ͖ϭϯ;ϭϳͿ͗ϱϮϲϭ͘

ZŝƐŬ�ŽĨ�ƵƐŝŶŐ�EWtd

• /sĐheŵiĂͬŶeĐrŽsis�Žf�the�flĂƉ�Ͳ�ŵĂiŶ�ǀĂsĐulĂr�ƉeĚiĐle�ĂŶĚ�the�
ŵiĐrŽĐirĐulĂtiŽŶ�Žf�the�suďĐutĂŶeŽus�ĂŶĚ�suďĚerŵĂl�reŐiŽŶs�ĐĂŶ�ďe�
ĐŽŵƉresseĚ�uŶĚer�relĂtiǀelǇ�hiŐh�ŶeŐĂtiǀe�Ɖressureϭ

• �ŽŵƉressiŽŶ�Žf�the�ǀessel�if the�ŵĂiŶ�flĂƉ�ƉeĚiĐle�
���is�ǁithiŶ�ϭ�Đŵ�Žf�the�ĂďsŽrďeŶt�fŽĂŵϮ

• WrŽďleŵ ǁith�ǀisuĂl�ĐŽŶtrŽl�Žf�the�flĂƉ�uŶĚer�the�fŽĂŵ
���;lĂte�ĚeteĐtiŽŶ�Žf�ĐŽŵƉliĐĂtiŽŶsͿ

ϭ�ŝ�, �͕<ŚĂŶ�D �͕>ŝ�:͕�WĞƐƚĂŶĂ�/�͘�hƐĞ�ŽĨ�/ŶĐŝƐŝŽŶĂů�EĞŐĂƚŝǀĞ�WƌĞƐƐƵƌĞ�tŽƵŶĚ�dŚĞƌĂƉǇ�ŝŶ�^ŬŝŶͲ�ŽŶƚĂŝŶŝŶŐ�&ƌĞĞ�dŝƐƐƵĞ�dƌĂŶƐĨĞƌ͘ �:�ZĞĐŽŶƐƚƌ�DŝĐƌŽƐƵƌŐ͘�ϮϬϭϴ͖ϯϰ͗ϮϬϬ–ϮϬϱ͘
Ϯ<ĂŝƌŝŶŽƐ�E͕�^ŽůŽŵŽŶƐ�D �͕,ƵĚƐŽŶ��� �͘dŚĞ�ƉĂƌĂĚŽǆ�ŽĨ�ŶĞŐĂƚŝǀĞ�ƉƌĞƐƐƵƌĞ�ǁŽƵŶĚ�ƚŚĞƌĂƉǇͲͲŝŶ�ǀŝƚƌŽ�ƐƚƵĚŝĞƐ͘�:�WůĂƐƚ�ZĞĐŽŶƐƚƌ��ĞƐƚŚĞƚ�^ƵƌŐ͘�ϮϬϭϬ͖ϲϯ͗ϭϳϰ–ϭϳϵ͘

ZŝƐŬ�ĨĂĐƚŽƌƐ�ĨŽƌ�ĐŽŵƉůŝĐĂƚŝŽŶƐ

• WŽŽr�ǀĂsĐulĂritǇ�;e͘Ő͘�sŵŽkers͕�ĚiĂďetiĐsͿ
• WreǀiŽus�rĂĚiĂtiŽŶ�therĂƉǇ�;ďreĂst�ĐĂŶĐer�surŐerǇͿ
• /ŶĂĚeƋuĂte�flĂƉ�ĚesiŐŶ�Žr�teŶsiŽŶ
• deĐhŶiĐĂl�errŽrs�iŶ�ŵiĐrŽǀĂsĐulĂr�ĂŶĂstŽŵŽsis
• WĂtieŶt�ĐŽŵŽrďiĚities

^ŬŝŶ�ĨůĂƉ�ĐŽŵƉůŝĐĂƚŝŽŶƐ

• ,eŵĂtŽŵĂͬserŽŵĂ
• /ŶfeĐtiŽŶ
• tŽuŶĚ�ĚehisĐeŶĐe
• �ŽŶŽr�site�ŵŽrďiĚitǇ

• WĂrtiĂl�Žr�tŽtĂl�flĂƉ�ŶeĐrŽsis�–�ǁŽrse�ĐŽŵƉliĐĂtiŽŶ�
���;ƉrŽďleŵ�ǁith�heĂliŶŐͿ

• KŶĐŽsurŐerǇ͗�WrŽlŽŶŐeĚ�heĂliŶŐ�Ͳ lĂte�stĂrt�Žf�ŽŶĐŽlŽŐiĐĂl�therĂƉǇ ͊͊

�ŝƐƚĂŶĐĞ�ĨƌŽŵ�ĚŽŶŽƌ�ƐŝƚĞ�ƚŽ�ĚĞĨĞĐƚ�

• >ŽĐĂl͗�Η>ŽĐĂlΗ�flĂƉs�ŽriŐiŶĂte�frŽŵ�ĚŽŶŽr�sites�ĚireĐtlǇ�ĂĚũĂĐeŶt�tŽ�the�
tissue�ĚefeĐt͕�iŶĐŽrƉŽrĂtiŶŐ�the�ĚŽŶŽr�site�iŶtŽ�the�ĐlŽsure�ƉrŽĐess

dŚĞƌĂƉĞƵƚŝĐ�ƵƐĞ�ŽĨ�EWtd�;�ĂƐĞ�ƌĞƉŽƌƚƐͿ

• �Ăse�reƉŽrt�EŽ͘�ϭ
• �ĚǀĂŶĐeĚ�ďreĂst�ĐĂrĐiŶŽŵĂ�ǁith�skeletĂl�ŵetĂstĂses
• ϳϬͲǇeĂrͲŽlĚ�ǁŽŵĂŶ
• WersŽŶĂl�histŽrǇ͗�Ηshe�tŽŽk�ĐĂre�Žf�her�siĐk�husďĂŶĚ�ĂŶĚ�ŶeŐleĐteĚ�
herself„
• duŵŽr�ĚiĂŐŶŽseĚ�ĚuriŶŐ�hŽsƉitĂliǌĂtiŽŶ�iŶ�trĂuŵĂtŽlŽŐǇ�fŽr�Ă�leŐ�
frĂĐture
• �iŽƉsǇ�Ͳ ĐŽŶfirŵeĚ�ĐĂrĐiŶŽŵĂ�E^d͕ �iŶĚiĐĂteĚ�ŶeŽĂĚũuǀĂŶt�ŽŶĐŽlŽŐiĐĂl�
treĂtŵeŶt�;�,d�н�ZdͿ
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�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϭ

• WŽstŽƉerĂtiǀe�ĐŽurse͗
• EeĐrŽsis�Žf�the�flĂƉ ŽŶ�the�ϲth�ƉŽstŽƉerĂtiǀe�ĚĂǇ͕ �reŽƉerĂtiŽŶ�reƋuireĚ
• �ƉƉlieĚ�siǀĂŶŽ�EWtd�sǇsteŵ
• ϰ�ĐhĂŶŐes�;eǀerǇ�ϯ�ĚĂǇsͿ

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϭ
• EWtd�ĂŶĚ�ĚefiŶitiǀe�ǁŽuŶĚ�ĐlŽsure͗
• 'rĂĚuĂl�reĚuĐtiŽŶ�Žf�the�ǁŽuŶĚ�usiŶŐ�Ă�skiŶ�fŽlĚ�iŶ�the�ĂǆillĂ
• �efiŶitiǀe�ǁŽuŶĚ�ĐlŽsure�ŽŶ�the�ϭϱth�ĚĂǇ

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϭ

�lŽsure�Žf�the�ĚefeĐt�ǁith�rŽtĂtiŽŶ�flĂƉ

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϭ

• ^urŐerǇ͗
• DŽĚifieĚ�rĂĚiĐĂl�ŵĂsteĐtŽŵǇ�ǁith�
���ĂǆillĂrǇ�ĚisseĐtiŽŶ�ĂŶĚ�reseĐtiŽŶ�Žf�
���ƉeĐtŽrĂlis�ŵĂũŽr�ŵusĐle�

• tithŽut�the�ƉŽssiďilitǇ�Žf�ƉriŵĂrǇ�
���ǁŽuŶĚ�ĐlŽsure

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϭ

• /ŶitiĂl�fiŶĚiŶŐ͗�
• ^ŵelliŶŐ͕�ŽŽǌiŶŐ�tuŵŽr͕ �ulĐerĂteĚ͕
���iŶfiltrĂtiŽŶ Žf�ƉeĐtŽrĂl�ŵusĐles
• DetĂstĂses�iŶ�ĂǆillĂrǇ�>Es
��

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�Ϯ

• >ŽĐĂllǇ�ĂĚǀĂŶĐeĚ�ďreĂst�ĐĂrĐiŶŽŵĂ�ǁithŽut�ĚistĂŶt�ŵetĂstĂses
• ϲϯͲǇeĂrͲŽlĚ�ǁŽŵĂŶ
• ^he�felt�Ă�luŵƉ�iŶ�her�riŐht�ďreĂst�;�^�Ϳ
• ��ďiŽƉsǇ�ĐŽŶfirŵeĚ�ĐĂŶĐer͕ �E^d͕ �triƉleͲŶeŐĂtiǀe͕�dϮ�;ϯ�ĐŵͿ
• /ŶĚiĐĂteĚ�ŶeŽĂĚũuǀĂŶt�ĐheŵŽtherĂƉǇ�;E��Ϳ
• �esƉite�E���Ͳ�tuŵŽr�ƉrŽŐressiŽŶ�ŽŶ�the�skiŶ�;ĐheŵŽresistĂŶt�tuŵŽrͿ
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�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�Ϯ

• &iŶĂl�fiŶĚiŶŐ͗
• ZeͲeƉitheliĂliǌeĚ�ǁŽuŶĚ�ǁith�heĂleĚ�flĂƉs�ĂŶĚ�skiŶ�ŐrĂfts�

WreͲŽƉerĂtiǀe�ĐŽŶĚitiŽŶ �efiŶitiǀe�ĐŽŶĚitiŽŶ�;ϳ�ǁeeks�Ăfter�surŐerǇͿ

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϯ

• �ǆteŶsiǀe�ŵĂsteĐtŽŵǇ�fŽr�ďreĂst�fiďrŽŵǇǆŽiĚ�sĂrĐŽŵĂ�iŶ�ŵĂŶ
• ϳϬͲǇeĂrͲŽlĚ�ŵĂŶ
• >ĂrŐe�tuŵŽr�ŽŶ�left�ďreĂst�ŐrŽǁiŶŐ�fŽr�ϲ�ŵŽŶths
• DZ/ reǀeĂleĚ�Ă�tuŵŽr�iŶfiltrĂtiŶŐ�ŵĂũŽr�ƉeĐtŽrĂl�ŵusĐle�ĂŶĚ�ĚeltŽiĚ�
ŵusĐle�ŽŶ�the�left
• ,istŽlŽŐǇ͗�hiŐh�ŐrĂĚe�ƉleŽŵŽrƉhiĐ�fiďrŽŵǇǆŽiĚ�sĂrĐŽŵĂ
• EeŽĂĚũuǀĂŶt�Zd͗�ϯϬ�ŐrĂǇ�iŶ�ϱ�frĂĐtiŽŶs��Ͳ�ƉrŽŐressiŽŶ�Žf�the�lesiŽŶ�
;ϭϮǆϭϱ�ĐŵͿ
• Eeǁ�lesiŽŶ�;ϳ�Đŵ�iŶ�ĚiĂŵeterͿ�н�rĂĚiĂtiŽŶ�ĚerŵĂtitis

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�Ϯ
• WŽstŽƉerĂtiǀe�ĐŽurse͗
• KŶ�the�ϲth�ĚĂǇ͕�iŶitiĂl�ŶeĐrŽsis�Žf�the�uƉƉer�flĂƉ ǁith�the�ŶeeĚ�fŽr�reǀisiŽŶ
• EeĐtreĐtŽŵǇ ĂŶĚ�ĂƉƉliĐĂtiŽŶ�Žf�siǀĂŶŽ�EWtd�
• ϯ�ĐhĂŶŐes�eǀerǇ�ϯ�ĚĂǇs�ĂŶĚ�theŶ�Ă�Ŷeǁ�ĂƉƉliĐĂtiŽŶ�Žf�skiŶ�ŐrĂft

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�Ϯ
• WlĂstiĐ�surŐeŽŶ͗
• ZŽtĂtiŽŶ�flĂƉ�н�free�skiŶ�ŐrĂft�;hĂrǀesteĚ�frŽŵ�the�thiŐhͿ

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�Ϯ

• ^urŐerǇ͗
• DŽĚifieĚ�rĂĚiĐĂl�ŵĂsteĐtŽŵǇ�ǁith�eǆteŶsiǀe�skiŶ�eǆĐisiŽŶ
• >ĂrŐe�ĚefeĐt͕�iŵƉŽssiďilitǇ�Žf�ƉriŵĂrǇ�suture
• /Ŷ�ĐŽŽƉerĂtiŽŶ�ǁith�Ă�ƉlĂstiĐ�surŐeŽŶ�– skiŶ�flĂƉ н�skiŶ�ŐrĂft

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϯ

dǁŽ�lĂrŐe�tuŵŽrŽus�lesiŽŶs͘�^kiŶ�ŽŶ�the�left�siĚe�Žf�the�Đhest�ǁith�rĂĚiĂtiŽŶ�ĚerŵĂtitis�������������������DZ/�ƉiĐtures
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�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϰ

• �ŽrƉeĐtŽŵǇ�Žf�the�>ϰ�ǀerteďrĂ�iŶ�Ă�ƉĂtieŶt�ǁith�ŵetĂstĂses�Žf�reŶĂl�
ĐĂrĐiŶŽŵĂ
• ϲϱͲǇeĂrͲŽlĚ�ŵĂŶ
• ,e�felt�rĂĚiĐulĂr�ƉĂiŶ�iŶ�his�sƉiŶe�shŽŽtiŶŐ�iŶtŽ�his�left�leŐ
• �d�sĐĂŶ�reǀeĂleĚ�Ă�tuŵŽr�Žf�the�left�kiĚŶeǇ�ǁith�Ă�sŽlitĂrǇ�ŵetĂstĂsis�
iŶ�>ϰ
• dhe�ƉĂtieŶt�ǁĂs�iŶĚiĐĂteĚ�fŽr�ŶeƉhreĐtŽŵǇ�ĂŶĚ�tŽtĂl�>ϰ�ĐŽrƉeĐtŽŵǇ
• �ŵďŽliǌĂtiŽŶ�Žf�the�ǀĂsĐulĂr�suƉƉlǇ�Žf�>ϰ�ďefŽre sƉŽŶĚǇlŽsurŐerǇ

�uthŽr͗�WrŽf͘ �:ĂŶ�Štulik͕�D�͕͘�Wh�͘
�eŶter�fŽr�^ƉiŶĂl�^urŐerǇ͕�hŶiǀersitǇ�,ŽsƉitĂl�DŽtŽl͕�WrĂŐue

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϯ

EWtd�ŽŶ�the�ŵĂiŶ�flĂƉ�������������������������ϭ�ǁeek�Ăfter�EWtd��������������������������������������������ϰ�ŵŽŶths�Ăfter�EWtd���
����������������������������������������������������������������������������������������������������������������������������� ;resiĚuĂl��ǁŽuŶĚ�Ϯ͕ϱǆϭ�ĐŵͿ

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϯ

• WŽstŽƉerĂtiǀe�ĐŽurse͗
• ϱth�ƉŽstŽƉerĂtiǀe�ĚĂǇ�–�eƉiĚerŵŽlǇsis�Žf�lĂrŐer�flĂƉ�
• KǆǇŐeŶŽtherĂƉǇ�iŶ�hǇƉerďĂriĐ�ĐhĂŵďer�–�ƉrŽŐressiŽŶ�–�ŶeĐrŽsis�ĂŶĚ�
iŶfeĐtiŽŶ
• EeĐtreĐtŽŵǇ ĂŶĚ�ĂƉƉliĐĂtiŽŶ�Žf�siǀĂŶŽ�EWtd͕ ��d�
• ϯ�ĐhĂŶŐes�eǀerǇ�ϯ�ĚĂǇs�ĂŶĚ�theŶ�ŵŽist�ǁŽuŶĚ�therĂƉǇ�;heĂliŶŐ�ǁith�
seĐŽŶĚĂrǇ�iŶteŶtiŽŶͿ
• ϵ�ǁeeks�Ăfter�EWtd�ĂlŵŽst�the�eŶtire�ĚefeĐt�ǁĂs�reeƉitheliĂliǌeĚ

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϯ

• ^urŐerǇ͗
• �ǆteŶsiǀe rĂĚiĐĂl�ŵĂsteĐtŽŵǇ�ǁith�eǆteŶsiǀe�skiŶ�eǆĐisiŽŶ
• WĂrtiĂl�reseĐtiŽŶ�Žf�ŵĂũŽr�ƉeĐtŽrĂl�ŵusĐle�ĂŶĚ�ĚeltŽiĚ�ŵusĐle
• ^kiŶ�flĂƉ reĐŽŶstruĐtiŽŶ

�ĂƐĞ�ƌĞƉŽƌƚ�EŽ͘�ϰ
• ^urŐerǇ͗
• EeƉhreĐtŽŵǇ�ǁithŽut�ĐŽŵƉliĐĂtiŽŶs
• �ŵďŽliǌĂtiŽŶ�ďefŽre�ĐŽrƉeĐtŽŵǇ�Ͳ leĂk�Žf�eŵďŽliǌĂtiŽŶ�ŵĂteriĂl�Ͳ skiŶ�
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Abstract

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.
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WWOOUUNNDD  BBAALLAANNCCEE
CONCEPT

BALANCE

Patient centred

Multifactorial approach

WOUND HEALING

WWOOUUNNDD  BBAALLAANNCCEE
IN MY PRACTICE

BALANCE

WOUND  BALANCE

•Debridement

• Exudate management

•Maintain healing trajectory

Wound Balance concept

Complex case of my patient

Healing journey

NPWT modalities

Wound dressing selection

TIMERS framework

AAGGEENNDDAA

IINNTTEEGGRRAATTIINNGG  NNPPWWTT  MMOODDAALLIITTIIEESS  

AANNDD  MMOODDEERRNN  WWOOUUNNDD  CCAARREE  
IINN  AA  CCOOMMPPLLEEXX  CCAASSEE

Bence Marschall, MD

István Masszi, MD

Buda Hospital of the Hospitaller Order of Saint John of God, 

Department of Surgery

Who hhaadd  oorr  lloosstt  a patient 

because of a wwoouunndd  iinnffeeccttiioonn?

WWOOUUNNDD  BBAALLAANNCCEE
IN MY PRACTICE

BALANCE

CLINICAL PRACTICE BALANCE

• Early intervention

•Address challenges

•Continuity of care
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TTHHEE  PPAATTIIEENNTT

Preserved epithelial integrity

Bullous skin necrosis

Soft tissue infection 

Scar tissue

Incarcerated abdominal wall hernia

TTHHEE  PPAATTIIEENNTT

7 days of complaints

Hemodynamically stable

Elevated inflammatory markers

Incarcerated

abdominal wall hernia

Z. M. -  51 yrs, male

TTHHEE  PPAATTIIEENNTT

Crohn’s disease

Ileocecal resection

Stoma closure

Z. M. -  51 yrs, male

WWOOUUNNDD  BBAALLAANNCCEE
IN MY PRACTICE

BALANCE

PATIENT CARE BALANCE

•Patient-centred assessment 

• Shared decision making

•Quality of life

EEMMEERRGGEENNCCYY  SSUURRGGEERRYY
FINDINGS

Extensive 
soft tissue necrosis

Small bowel perforation

EEMMEERRGGEENNCCYY  SSUURRGGEERRYY
FINDINGS

Extensive 
soft tissue necrosis

Small bowel perforation
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Oversized skin flap

Poor tissue perfusion

EEAARRLLYY  PPOOSSTTOOPPEERRAATTIIVVEE  SSTTAAGGEE  

WOUND HEALING

Closed-incision NPWT

EEMMEERRGGEENNCCYY  SSUURRGGEERRYY
RESOLUTIONS

Small bowel resection

Radical necrosectomy

Abdominal wall reconstruction

EEMMEERRGGEENNCCYY  SSUURRGGEERRYY
RESOLUTIONS

Small bowel resection

Radical necrosectomy

Abdominal wall reconstruction

Oversized skin flap

Poor tissue perfusion

EEAARRLLYY  PPOOSSTTOOPPEERRAATTIIVVEE  SSTTAAGGEE  

WOUND HEALING

Closed-incision NPWT

Wound edge necrosis

44TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Wound edge necrosis

44TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Necrosectomy
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44TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Open wound

Undermined wound edge

Conventional NPWT

44TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Wound edge necrosis

Necrosectomy

1111TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Improving symptoms

Enteric leakage

Conservative treatment

Conventional NPWT

44TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Open wound

Undermined wound edge

Conventional NPWT

88TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Conventional NPWT

Conservative treatment

88TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Abdominal distension

Rising inflammatory markers

Conventional NPWT
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1111TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Improving symptoms

Enteric leakage

Conservative treatment

Conventional NPWT

1111TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Improving symptoms

Enteric leakage

Fistula isolation with NPWT

1111TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Improving symptoms

Enteric leakage

Fistula isolation with NPWT

1122TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Surgical 

indication

Enteric fistula

2244TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

REOPERATION

Subacute situation

Catheter ileostomy

1122--2299TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Intensive Care Unit

Combined 

intensive care

Conventional NPWT
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3399TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Good general condition

Granulating wound

Skin grafting

Modern wound dressing

2266TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Granulation

Slough

Minimal necrosis

Debridement

2266TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY

WOUND HEALING

Granulation

Slough

Minimal necrosis

TTIIMMEERRSS
FRAMEWORK

T I M E R S

TIMERS

Tissue
Infection

Moisture
Edge

Repair
Social

WWOOUUNNDD  DDRREESSSSIINNGG
SELECTION

TIMERS

DRY NECROSIS

HUMID NECROSIS

SLOUGH

GRANULATION

EPITHELIZATION

Necrolysis

Debridement

Wound bed preparation

Exudate management

Promote epithelial 

migration

WWOOUUNNDD  TTIISSSSUUEE  TTYYPPEESS  
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WWOOUUNNDD  DDRREESSSSIINNGG
SELECTION

WWOOUUNNDD  DDRREESSSSIINNGG
SELECTION

Well-known

Balanced dressing

Moist wound management

WWOOUUNNDD  DDRREESSSSIINNGG
SELECTION

Epithelization

Increased exudate

Application issues

WWOOUUNNDD  DDRREESSSSIINNGG
SELECTION

Better exudate management

Good contact layer

Easy application

WWOOUUNNDD  DDRREESSSSIINNGG
SELECTION

Better exudate management

Good contact layer

Easy application

WWOOUUNNDD  DDRREESSSSIINNGG
SELECTION

Better exudate management

Good contact layer

Easy application
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OOUUTTPPAATTIIEENNTT  MMAANNAAGGEEMMEENNTT
WOUND HEALING

Clean, epithelializing wound

Good general condition

Educated

Emission

4455TTHH  PPOOSSTTOOPPEERRAATTIIVVEE  DDAAYY
WOUND HEALING

OOUUTTPPAATTIIEENNTT  MMAANNAAGGEEMMEENNTT
WOUND HEALING

Healed wound 

Abdominal binder

Returned to normal activity

OOUUTTPPAATTIIEENNTT  MMAANNAAGGEEMMEENNTT
WOUND HEALING

Healed wound 

Abdominal binder

Returned to normal activity

OOUUTTPPAATTIIEENNTT  MMAANNAAGGEEMMEENNTT
WOUND HEALING

Healed wound 

Abdominal binder

Returned to normal activity

OOUUTTPPAATTIIEENNTT  MMAANNAAGGEEMMEENNTT
WOUND HEALING

Healed wound 

Abdominal binder

Returned to normal activity
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Abstract

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.
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Long segment of skin from the plantar surface. 

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

Kornelia Pruchnik- Witosławska
Małecki Krzysztof

Department of Pediatric Orthopedics and Traumatology

Polish Mother’s Memorial Hospital- Research Institute in Lodz, Poland

The picture shows skin loss starting at the level of 

the ankle joint, with partial amputation of the 

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

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

❑ 9-year-old girl Weronika with a 

crush injury to her right foot and 

degloving, hit by a truck.

❑no other accompanying injuries of 

body in trauma scan.

❑Previously healthy, without 

comorbidities

❑Hospitalization from 09.09.2024 to 

24.10.2024 (46 days)
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Stage II - suturing the right lower limb to the left lower limb -

cross-leg flap

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

Stage III - 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

Stage II – cross leg flap + BTM

NovoSorb- It is a biodegradable temporary matrix (BTM) in the 

form of a polyurethane foam covered with a sealing 

membrane.

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

Treatment plan

NPWT

BMT 

+ 

CROSS- LEG FLAP

DETACHMENT OF A CROSS- LEG 

FLAP

+

SKIN GRAFT

Stage I- NPWT

❑First time- continuous NPWT ( - 125 

mmHg)

❑Next - intermittent NPWT  ( - 125 

mmHg- 5 minutes and - 80 mmHg- 2 

minutes)

❑Dressing change every 3-4 days

The photo shows the foot following the final NPWT application

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

NPWT
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after 1 year post – injury

- walk independently whitout limp

- no problem with the shoe fitting

- cosmetic orthosis

- flexibility of scar

- good proper support function

Summary

NPWT:
Effective Debridement & Cleansing

Promotes granulation tissue

Cross leg flap:

Transfers healthy, good-quality tissue from the 

uninjured leg

Available where microsurgery is not

Leaves a visible donor site

BMT:

High resistance to infection

Promotes true neodermis generation

Minimizes scarring and contracture

- walk with discrete limp

- orthostatic hiperpigmentation

Stage III - 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

after 3 months post- injury

-scar mobilization and massage

- laser theraphy

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

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.
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KREISKLINIKEN REUTLINGEN 5S E I T E

DDiiaaggnnoossttiiccss::

• UUllttrraassoouunndd  rreevveeaalleedd 

mmeeddiiaall  sscclleerroossiiss

• AABBII    bbootthh  ssiiddeess  11

• LLaabboorraattoorryy  rreessuullttss:: 

-- LLeeuukkooccyytteess  1122,,99  GG//ll

-- CCRRPP    332222mmgg//ll

-- HHbbAA11cc  ((IIFFCCCC))  111133  

mmmmooll//mmooll
plantar ulcer dorsal abscess

11  cclliinniiccaall  ccaassee,,  6655yy,,  mm  ,, ddiiaabbeettiicc  ffoooott  uullcceerr

KREISKLINIKEN REUTLINGEN 6S E I T E

• PPrrooggrreessss  aafftteerr  44  ddaayyss

wwiitthh  iivv  aannttiibbiioottiiccss

aanndd  ddeeeepp  iinncciissiioonn

• DDeecciissiioonn  ttoo  ppeerrffoorrmm

ssuurrggiiccaall  wwoouunndd

cclleeaanniinngg
plantar ulcer dorsal abscess

11  cclliinniiccaall  ccaassee,,  6655yy,,  mm  ,, ddiiaabbeettiicc  ffoooott  uullcceerr

KREISKLINIKEN REUTLINGEN 4S E I T E

AGEDiagnosis

• AAccuuttee  iinnffeeccttiioonn  ooff  aa  ddiiaabbeettiicc  uullcceerr 

• TTyyppee  IIII  ddiiaabbeetteess  1100//22002233 

• AArrtt..  hhyyppeerrtteennssiioonn

AAddmmiitttteedd  ttoo  tthhee  eemmeerrggeennccyy  

rroooomm    wwiitthh  ::

• 55  xx  33  ccmm  ppllaannttaarr uullcceerr oonn  tthhee

rriigghhtt ffoooott

• FFeerrvveerr

• RReeddnneessss aanndd hheeaatt uupp ttoo tthhee

aannkkllee

• SSwweelllliinngg uupp ttoo tthhee kknneeee

11  cclliinniiccaall  ccaassee,,  6655yy,,  mm  ,, ddiiaabbeettiicc  ffoooott  uullcceerr

KREISKLINIKEN REUTLINGEN 1S E I T E

Ann-Kathrin Balk
Kreiskliniken Reutlingen, Clinic of General, Vascular & Endovascular Surgery, Germany

NNPPWWTT  uussee  iinn  lloowweerr  lleegg  ssuurrggeerryy

KREISKLINIKEN REUTLINGEN 3S E I T E

VivanoTec Pro 

We use NPWT since at 

least 2006

We use VivanoTec Pro  since 

2020

Promoting wound healing in 

complex wounds

Remove excess fluid / 

reduced secretion

Introduction

30.11.2025

KREISKLINIKEN REUTLINGEN 2S E I T E

IInnttrroodduuccttiioonn

11  cclliinniiccaall  ccaassee,,  6655yy,,  mm  ,, ddiiaabbeettiicc  ffoooott  uullcceerr

22  cclliinniiccaall  ccaassee,,  8855yy,,  mm  ,,  ggrraafftt  ttrraannssppllaannttaattiioonn

33  cclliinniiccaall  ccaassee,,  9911,,  ff,,  nneeccrroossiiss  ffoolllloowwiinngg  hheemmaattoommaa

44  cclliinniiccaall  ccaassee,,  5555yy,,  mm,, ddiiaabbeettiicc  ffoooott wwiitthh nneeccrroossiiss

CCoonncclluussiioonn

NNPPWWTT  uussee  iinn  lloowweerr  lleegg  ssuurrggeerryy
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DDiiaaggnnoossttiiccss::

• UUllttrraassoouunndd  rreevveeaalleedd    ppeerriipphheerraall  

aarrtteerriiaall  ddiisseeaasseell

• LLaabboorraattoorryy  rreessuullttss:: 

--  LLeeuukkooccyytteess  1155,,66  GG//ll  

--  CCRRPP    113355mmgg//

•  AABBII  nnoott  ppoossssiibbllee  dduuee  ttoo  ppaaiinn

TThheerraappyy::

• PPeerrccuuttaanneeoouuss  ttrraannsslluummiinnaall  

aannggiiooppllaassttyy

• AAnnttiibbiioottiicc  tthheerraappyy
ffiirrsstt  eexxaammiinnaattiioonn  aafftteerr  pprrooggrreessss

22  cclliinniiccaall  ccaassee,,  8855yy,,  mm  ,,  ggrraafftt  ttrraannssppllaannttaattiioonn

KREISKLINIKEN REUTLINGEN 12S E I T E

• WWoouunndd  tthheerraappyy  wwiitthh

aallggiinnaattee  ddrreessssiinngg

aanndd  ddiisscchhaarrggee

Foot at discharge day

22  cclliinniiccaall  ccaassee,,  8855yy,,  mm  ,,  ggrraafftt  ttrraannssppllaannttaattiioonn

KREISKLINIKEN REUTLINGEN 10S E I T E

AGEDiagnosis

• UUllccuuss  aafftteerr  aaccuuttee  iinnffeeccttiioonn  ooff  tthhee  

ddoorrssllaa  ffoooott

• PPeerriipphheerraall  aarrtteerriiaall  ddiisseeaassee

• AArrtt..  hhyyppeerrtteennssiioonn

AAddmmiitttteedd  ttoo  tthhee  eemmeerrggeennccyy  

rroooomm    wwiitthh  ::

• MMuullttiippllee  aabbsscceesssseess

• FFeerrvveerr

• RReeddnneessss aanndd hheeaatt uupp ttoo tthhiigghh

• SSwweelllliinngg uupp ttoo tthhee kknneeee

22  cclliinniiccaall  ccaassee,,  8855yy,,  mm  ,,  ggrraafftt  ttrraannssppllaannttaattiioonn

KREISKLINIKEN REUTLINGEN 7S E I T E

• 22  ddaayy  aafftteerr  WWoouunndd

ddeebbrriiddeemmeenntt  aanndd  DD33

ttrraannssmmeettaattaarrssaall

aammppuuttaattiioonn  oonn  tthhee

rriigghhtt  ssiiddee

• 22  ddaayyss  aafftteerr  ssuurrggeerryy

ddeecciissiioonn  ttoo  ssttaarrtt

NNPPWWTT
plantar ulcer dorsal abscess

11  cclliinniiccaall  ccaassee,,  6655yy,,  mm  ,, ddiiaabbeettiicc  ffoooott  uullcceerr

KREISKLINIKEN REUTLINGEN 9S E I T E

• GGrraannuullaattiioonn  ttiissssuuee  aafftteerr

55  ddaayyss  ooff  NNPPWWTT

• WWoouunndd  tthheerraappyy  wwiitthh

aallggiinnaattee  ddrreessssiinngg  aanndd

ddiisscchhaarrggee

plantar ulcer dorsal abscess

11  cclliinniiccaall  ccaassee,,  6655yy,,  mm  ,, ddiiaabbeettiicc  ffoooott  uullcceerr

KREISKLINIKEN REUTLINGEN 8S E I T E

• 55  ddaayyss  ooff  NNPPWWTT

plantar ulcer dorsal abscess

11  cclliinniiccaall  ccaassee,,  6655yy,,  mm  ,, ddiiaabbeettiicc  ffoooott  uullcceerr
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KREISKLINIKEN REUTLINGEN 17S E I T E

aafftteerr  22  wweeeekkss

• sskkiinn  nneeccrroossiiss  iinn  tthhee  

aarreeaa  ooff  tthhee  hheemmaattoommaa 

iinn  tthhee  aadddduuccttoorr  

ccoommppaarrttmmeenntt

33  cclliinniiccaall  ccaassee,,  9911,,  ff,,  nneeccrroossiiss  ffoolllloowwiinngg  hheemmaattoommaa

aafftteerr  11  wweeeekk
aafftteerr  22  wweeeekkss

KREISKLINIKEN REUTLINGEN 18S E I T E

33  cclliinniiccaall  ccaassee,,  9911,,  ff,,  nneeccrroossiiss  ffoolllloowwiinngg  hheemmaattoommaa

TThheerraappyy::

• NNeeccrreeccttoommyy  wwiitthh  

NNPPWWTT  aapppplliiccaattiioonn

• CChhaannggee  ooff  wwoouunndd  

ddrreessssiinngg  aafftteerr  33  ddaayy

aanndd  88  ddaayy  aafftteerr 

aapppplliiccaattiioonn

• EEnndd  ooff NNPPWWTT  aafftteerr  

1133  ddaayyss

aafftteerr  1133  ddaayyss NNPPWWTT

KREISKLINIKEN REUTLINGEN 16S E I T E

AGEDiagnosis

• NNeeccrroossiiss ffoolllloowwiinngg aa  hheemmaattoommaa

• CCrriittiiccaall  bblleeeeddiinngg aafftteerr    PPTTAA//  aanneeuurryyssmmaa

ssppuurriiuumm

• PPeerriipphheerraall  aarrtteerriiaall  ddiisseeaassee

• AArrtt..  hhyyppeerrtteennssiioonn

SShhoowwnn aa  ccrriittiiccaall bblleeeeddiinngg aafftteerr  ccrroossssoovveerr

PPTTAA  ffrroomm lleefftt ttoo rriigghhtt..

DDiiaaggnnoossttiiccss::

•  LLaabboorraattoorryy  rreessuullttss::  

--  LLeeuukkooccyytteess  1122,,99  GG//ll

--  HHbb  66,,77  gg//ddll

--  CCRRPP    3399mmgg//ll

TThheerraappyy::    

• EEmmeerrggeennccyy  ssuurrggeerryy  oonn  tthhee  lleefftt  iinngguuiinnaall  

rreeggiioonn,,  ssuuttuurriinngg  ooff  tthhee  ccoommmmoonn  

ffeemmoorraall  aarrtteerryy,,  hheemmaattoommaa  rreemmoovvaall  iinn  

tthhee  aadddduuccttoorr  ccoommppaarrttmmeenntt

33  cclliinniiccaall  ccaassee,,  9911,,  ff,,  nneeccrroossiiss  ffoolllloowwiinngg  hheemmaattoommaa

KREISKLINIKEN REUTLINGEN 13S E I T E

RRee--AAddmmiitttteedd  ttoo  tthhee  eemmeerrggeennccyy  rroooomm  

,,  aafftteerr  ttooww  mmoonntthhss,,  mmaaggggoottss

• SSwweelllliinngg uupp ttoo tthhee aannkkeell

• RReeddnneessss

DDiiaaggnnoossttiiccss::

•  LLaabboorraattoorryy  rreessuullttss:: 

--  LLeeuukkooccyytteess  99,,66  GG//ll

--  CCRRPP    112200mmgg//ll

• MMRRII  sshhoowwss aa  llooccaall iinnffeeccttiioonn
22  ddaayyss aafftteerr  

aaddmmiissssiioonn

22  cclliinniiccaall  ccaassee,,  8855yy,,  mm  ,,  ggrraafftt  ttrraannssppllaannttaattiioonn
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• AAfftteerr  44  ddaayyss NNPPWWTT

• WWoouunndd  tthheerraappyy  wwiitthh

aallggiinnaattee  ddrreessssiinngg

aanndd  ddiisscchhaarrggee  88  ddaayyss

aafftteerr  ssuurrggeerryy

ffoooott aatt  ddiisscchhaarrggee ddaayyaafftteerr  44  ddaayyss NNPPWWTT

22  cclliinniiccaall  ccaassee,,  8855yy,,  mm  ,,  ggrraafftt  ttrraannssppllaannttaattiioonn

KREISKLINIKEN REUTLINGEN 14S E I T E

TThheerraappyy::

• AAnnttiibbiioottiicc tthheerraappyy

• MMeesshh ggrraafftt 

ttrraannssppllaannttaattiioonn wwiitthh  

NNPPWWTT  aapppplliiccaattiioonn

22  cclliinniiccaall  ccaassee,,  8855yy,,  mm  ,,  ggrraafftt  ttrraannssppllaannttaattiioonn
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KREISKLINIKEN REUTLINGEN 23S E I T E

Conclusion

NNPPWWTT  iimmpprroovveedd  wwoouunndd  hheeaalliinngg  aanndd  iitt  iiss  ccoonnssiiddeerreedd  aass  

ooppttiimmaall  ttrreeaattmmeenntt  

RReemmoovvee  eexxcceessss  

fflluuiidd  

VViittaall  wwoouunndd  eeddggee  

wwiitthh  ggrraannuullaattiioonn  

ttiissssuuee

RRoossyy  wwoouunndd  bbeedd  

wwiitthh  ggrraannuullaattiioonn  

ttiissssuuee

RReemmoovvee  ddeebbrriiss  

KREISKLINIKEN REUTLINGEN 19S E I T E

AGE

Diagnosis

• AAccuuttee  iinnffeeccttiioonn  aafftteerr  aa  bblliisstteerr  

• TTyyppee  IIII  ddiiaabbeetteess  22000055  

• AArrtt..  hhyyppeerrtteennssiioonn

AAddmmiitttteedd  ttoo  tthhee  eemmeerrggeennccyy  

rroooomm    wwiitthh  ::

• IInnffeeccttiioonn ooff aa  ooppeenndd bblliisstteerr

oonn    tthhee  ppllaannttaarr  ffoooott

• FFeevveerr

• RReeddnneessss aanndd hheeaatt uupp ttoo tthhiigghh

• SSwweelllliinngg uupp ttoo tthhee kknneeee

4 clinical case, 55y, m, diabetic foot with necrosis caused 

by infection

KREISKLINIKEN REUTLINGEN 22S E I T E

• GGrraannuullaattiioonn  ttiissssuuee

aafftteerr  55  ddaayyss  ooff  NNPPWWTT

• WWoouunndd  tthheerraappyy  wwiitthh

aallggiinnaattee  ddrreessssiinngg  aanndd

ddiisscchhaarrggee
aafftteerr  55  ddaayyss ooff NNPPWWTT

4 clinical case, 55y, m, diabetic foot with necrosis 

caused by infection

KREISKLINIKEN REUTLINGEN 21S E I T E

TThheerraappyy::

• TTrraannssmmeettaattaarrssaall  DD11

aammppuuttaattiioonn

11  ddaayy aafftteerr  SSuurrggeerryy aapplliiccaattiioonn ooff NNPPWWTT

4 clinical case, 55y, m, diabetic foot with necrosis 

caused by infection

KREISKLINIKEN REUTLINGEN 20S E I T E

DDiiaaggnnoossttiiccss::

• UUllttrraassoouunndd  rreevveeaalleedd  mmeeddiiaall  

sscclleerroossiiss

• AABBII    bbootthh  ssiiddeess  00,,88

• LLaabboorraattoorryy  rreessuullttss:: 

--  LLeeuukkooccyytteess  1155,,55  GG//ll

--  CCRRPP    222200  mmgg//ll

--  HHbbAA11cc  ((IIFFCCCC))  6677  mmmmooll//mmooll

nneeccrroossiiss aafftteerr  55  ddaayyss

4 clinical case, 55y, m, diabetic foot with necrosis caused 

by infection
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stick (30) sponge pattern (15) fabric cylinder 

St. Aureus, MRSA 20/2 7/2 7/2

Streptococcus 8 5 4

Enterococcus 10 7 7

PS. aeruginosa 5 4 4

Serratia - 2 2

Proteus mirabilis 4 4 3

Fungus - 2 2

Other 19 6 7

Comparison of different culture results after mesh 

abdominal wall reconstruction in NPWT treatment
Szabóné Erzsébet Révész1, Áron Altorjay1, Valéria Montskó2, László Hangody3,4

1. FV St. György EOK, General Surgery Department, Székesfehérvár
2. FV St. György EOK, Septic Department, Székesfehérvár
3. Uzsoki Utcai Hospital, Traumatology-Orthopaedic Department, Budapest
4. Semmelweis University, Faculty of General Medicine, Department of Traumatology, Budapest

After laparotomy, the incidence of postoperative abdominal wall hernias is 11-20%,
most commonly after median laparotomy.
Causes: collagen formation disorder + accompanying diseases + wound healing
disorders + surgeon
Development of hernias:

1. Paradoxical breathing – the abdominal phase of breathing is impaired
2. Due to a decrease in intra-abdominal pressure, the pressure in the visceral

organs changes
3. Due to a shift in the body's centre of gravity, lumbar lordosis increases, and

static problems arise

Causes of hernia formation: surgical technique
Incorrect incision
• Disrupts the biomechanics of the abdominal wall
• Damages blood supply and innervation
Abdominal wall closure
• Closure of all three layers of the abdominal wall
• Median laparotomy, interposition
Locally developed and untreated problem
• Haematoma
• Seroma
• Infection

Negative pressure wound therapy is one of the most modern therapeutic methods in 
wound treatment. It essentially involves sealing the wound bed and wound edges with 
air and applying negative pressure. During treatment, the wound cavity is filled with a 
special foam sponge and sealed airtight with a transparent film dressing. After 
connecting the device to the negative pressure unit, the system sucks the air out of the 
wound, creating negative pressure. The device creates a vacuum and draws the 
exudate through the tube into the container.
Advantages:

• increases local blood flow
• reduces oedema
• promotes granulation tissue formation
• facilitates cell proliferation
• removes soluble substances from the wound that inhibit wound healing
• reduces bacterial load
• brings the wound edges closer together

Biological effects: Microdeformation caused by shear forces on the cell surface induces
cellular changes at the interface between the uppermost cell layer and the foam 
dressing, which directly stimulates cell proliferation.
• The signal transduction pathways used by Integrin are 

activated and mechanical stress is transmitted.
• Structural changes occur in the cytoskeleton.
• Downregulation of cell cycle inhibitors can be observed.
• The G1/S phase genes are activated.
• Fibroblast proliferation and angiogenesis are initiated.

The treatment of infected wounds of various origins with negative pressure wound therapy
is equally effective regardless of the cause of the wound. For this reason, we examined 
the
bacterial load and its changes during wound healing using NPWT treatment with various
culture sampling methods. When comparing the results of swab and sponge cultures,
differences in the bacterial composition of the wound were found between traumatology-
orthopaedic, surgical and vascular surgery patients. We compared the bacterial load 
during
the wound healing process by specialty. 
Results: Based on swab and sponge culture results, differences were found in 39% of 
traumatology and orthopaedic patients, 53.1% of surgical cases, and 66.7% of vascular 
surgery cases. Considering the differences in culture, wound closure or implantation with 
skin was possible in 85.6% of traumatology and orthopaedic patients, in 62.5% of surgical 
cases, and in only 33.3% of vascular surgery cases. In the remaining cases, open wound 
treatment was performed.

Summary:
• During negative pressure wound therapy, multiple culture samples were

helpful in selecting antibiotics.
• Vacuum therapy used for mesh repair reduces bacterial load and

accelerates granulation.
• Hernia recurrence and mesh removal are significantly reduced.
• Since NPWT treatment can be performed while wearing an abdominal 

binder, this provides additional protection against hernia recurrence.
• With NPWT treatment, wound closure can be performed after a minimum 

of 15-20 days, whereas open wound treatment can take months.
• It provides greater comfort for the patient and greater protection against

infection. It ensures better healing than open wound treatment or the 
possibility of recurrence after mesh removal and another surgical 
procedure.

Hernia repair with negative pressure wound therapy: 
In our study, a total of 30 patients underwent mesh hernia repair surgery between 
2015 and 2023, in which wound dehiscence occurred. In all cases, wound culture 
and negative pressure wound therapy were performed. In 15 patients, rod 
sampling was performed, while in the other 15, rod sampling with sponge and 
tissue roller sampling was performed.

Small, e.g. inguinal hernia
(diameter < 3 cm)

Medium-sized hernia
(diameter 3-15 cm)

Large hernia
(diameter > 15 cm)

Surgery Duplicating Suture Laparoscopic reconstruction:
• obesity
• in case of recurrence
Open reconstruction:
• lateral hernia
• open wound
• poor skin quality
• other abdominal surgery

Open reconstruction:
• mesh implantation in sublay position

If there are any lesions on the skin above the hernia that would interfere with 
mesh implantation (trophic ulcer, eczema, etc.), it is advisable to excise these 
during the first session and implant the mesh during a subsequent operation.

In an infected environment, the use of autologous tissue (skin flap, 
musculocutaneous flap, etc.) or, more recently, mesh made of biological material 
(e.g. Surgisis) may be considered.

What infections can and should be expected? Summary article: DOI:10.7188/bvsz.2021.97.1.2

Superficial ulceration:
• Staphylococcus aureus,
• Streptococcus pyogenes

May be associated with Gramm positive aerobes:
• Coagulase neg. St. Aureus spp
• CNS, Enterococcus spp

In moderate to severe cases, polymicrobial
(4-5 species present simultaneously)

In deep infections: G+, G- aerob and anaerob species

St. aureus, CNS, 
Streptococcus spp, 

Enterococcus, 
MRSA, VRE

E.coli, Enterobacter 
cloacae, Proteus

mirabilis, 
Pseudomonas 

aeruginosa

Bacteroides spp, 
Prevotella, 

Porphyromonas spp, 
GPAC

Our results



68Treatment of a retroperitoneal abscess at the site of a pressure ulcer with NPWT

Treatment of a retroperitoneal abscess at the site of a 
pressure ulcer with NPWT
Szabóné Erzsébet Révész1, Áron Altorjay1, Valéria Montskó2, László Hangody3,4

1. FV St. György EOK, General Surgery Department, Székesfehérvár
2. FV St. György EOK, Septic Department, Székesfehérvár
3. Uzsoki Utcai Hospital, Traumatology-Orthopaedic Department, Budapest
4. Semmelweis University, Faculty of General Medicine, Department of Traumatology, Budapest

Definition:
A pressure ulcer is a localised injury to the skin and subcutaneous tissues, or
tissue necrosis caused by prolonged pressure, shear, friction or a combination
of these. It occurs most often during the care of patients who are bedridden for
long periods of time. Closed bedsore is when the deeper tissues have died but
a very thin layer of skin still covers the wound. This type of bedsores is most
common in operations under long anaesthesia.

Causes:
Old age, diabetes, increased sweating, limited mobility, multiple sclerosis,
paralysis, stroke, cardiovascular disease, prostheses, wheelchair users.

Development:
The development of pressure ulcers occurs at points of prolonged pressure on
the recumbent surface, where the vessels are compressed for prolonged
periods. The pressure causes the body to be unable to adequately perfuse
blood to deeper tissues, resulting in a lack of oxygen. Toxins are produced in
this area, leading to the proliferation of pathogens, which ultimately results in
partial or complete cell and tissue death.

The most common sites are the shoulder, sacrum, hip, elbow and heel.

The most common complications of bloating are cellulitis, septicaemia,
arthritis, osteomyelitis, necrotizing fasciitis, gas gangrene. (1)

Stages:
The picture shows the stages of lumbar ulcers (pressure ulcers), classified
according to the degree of damage to the skin and deeper tissues:

Stage 1:

Mild redness that persists but the skin is still intact.

Stage 2:

Partial thickness skin damage that may appear as a blister, bruise or shallow ulcer.

Stage 3:

Full-thickness skin damage, which appears as a deep crater and may involve fatty
tissue but does not yet reach muscle or bone.

Stage 4:

The most severe stage, involving full thickness tissue loss, which may involve
muscle, bone or joints.

KÉP, TÁBLÁZAT 
vagy GRAFIKON

KÉP, TÁBLÁZAT 
vagy GRAFIKON

KÉP, TÁBLÁZAT 
vagy GRAFIKON

Case report:
65-year-old male patient admitted as an emergency in septic state. His medical history included dilated cardiomyopathy, obesity, hypertension, diabetes mellitus, chronic
obstructive pulmonary disease, 2 months of pneumonia, respiratory failure, intensive care unit (ICU), where he developed stage III-IV sacral pressure ulcer. With the help of a
physiotherapist, he can move around his home with a walker. Although his pressure ulcer began to heal, he became superinfected. She was admitted acutely in septic
condition. Labs showed CRP: 356, PCR: 5.6, WBC: 20.2, Hgb: 89. On admission BMI: 47 (153 kg and 180 cm tall), total protein and albumin levels were low, CT confirmed
her sarcopen obesity. In addition, an acutely performed abdominal and pelvic CT scan confirmed a large retroperitoneal abscess along the right psoas, associated with sacral
pressure ulcer, extending to the diaphragm. (Pic 1) The size of the wound was 30x20x20 cm from the skin. (Pic 2a-c)

Therapy:
Five sessions of negative pressure wound therapy (NPWT) under anaesthesia, with white and XL black sponges lining the wound cavity. The white sponge was inserted to
protect the retroperitoneal vessels. The black sponge was first placed in 5 layers in the wound cavity and treated with -125 mmHg continuous pressure and then intermittent
pressure after the third exchange. (Pic 3a-b) Sponge exchange was performed every 5 days and samples of both tissue and sponge were taken for culture each time. In
addition to vacuum treatment of the retroperitoneal cavity, the sacral pressure ulcer was also treated with a Y-connector. (Pic 4) When the wound cavity was elevated to fascia,
the fascia could be closed above the fold. The number of days of hospitalization was 35 days. (Pic 5) Culture results: Staphylococcus aureus, Streptococcus hominis.
The sacral pressure ulcer was also completely closed within 3 months. (Pic 6) During treatment, the patient lost 40 kg with the help of a dietician and received nutritional
therapy. With the help of a physiotherapist, he was able to completely abandon medical aids. BMI reduced to 34.8 (180 cm and 113 kg)

Conclusion:
NPWT treatment can also provide effective wound care in situations that seem hopeless. Its early application in the treatment of pressure ulcers provides an innovative, fast,
cost-effective and quality patient care even in such rare cases. It also helps in complex patient management such as patient exercise.

References:
1. Kadota H, Miyashiata K, Fukushima S et al: Successful Management of a Severe Sacral Pressure Injury Penetrating to the Retroperitoneum. Wounds 2021 Mar;33(3):E24-

E27.
2. Pressure ulcers. Alzheimer’s Los Angeles. https://www.alzheimersla.org/for-families/caring-for-a-person-with-memory-loss/basic-activities-of-daily-living/pressure-

ulcers/#:~:text=Stages%20of%20Pressure%20Ulcers%20*%20Stage%201:,the%20skin%2C%20presenting%20as%20a%20deep%20crater.

Source: (2)

Pic 1 Pic 2a

Pic 2c

Pic 2b

Pic 3bPic 3a

Pic 4 Pic 6Pic 5
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BACKGROUND

Wound management is a crucial aspect of
rehabilitation, as wounds often hinder
movement therapy. Advancing beyond
traditional methods is essential for
professionals dealing with complex cases.

PROGRAMME DESCRIPTION

A specialized training program on advanced
bandages was conducted at the Semmelweis
University Rehabilitation Clinic, in collaboration
with the Hungarian Rehabilitation Society and
Hartmann-Rico Hungary Ltd.

Five departments participated, each
presenting a typical patient case:

➢ Multi-causal leg ulcer in a lymphoedema
patient (1)

➢ Diabetic foot ulcer (2)

➢ Amputation stump healing disorder (3)

➢ Sacral pressure ulcer due to sensory
impairment (4)

➢ Septic spinal complication with multiple
pressure sores (5)

METHODS

The five-week program included theoretical
sessions, bedside observations, and
interdisciplinary discussions.

OUTCOMES

Participants gained hands-on experience with
advanced wound care techniques. Advanced
bandages supported wound healing, reduced
complications, and improved patient
outcomes. The interdisciplinary approach
facilitated effective knowledge exchange.

CONCLUSIONS

Modern wound care significantly improves
both outcomes and quality of life.
Rehabilitation professionals must continuously
update their knowledge to effectively manage
complex wounds and optimize rehabilitation
success.

Multi-causal leg ulcer in a lymphoedema patient (1)

Amputation stump healing disorder (3)

Diabetic foot ulcer (2)

Sacral pressure ulcer (4)

Diverse Wound Management in

Rehabilitation Practice – Results and

Lessons Learnt

Authors: M. Fehér, E. Boros, M. Fórián-Szabó, D. Szabó, A. Markotics, P. Farkas, Á. Jancsó, I. Hernáth, P. Cserháti

Septic spinal complication with multiple pressure 

sores (5)

Semmelweis University – Rehabilitation Clinic, Hungary
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Introduction

The use of negative pressure wound therapy (NPWT) 
in the treatment of diabetic foot has become routine. 
Numerous studies have been conducted on its 
effectiveness. 
In Hungary, this therapeutic option is being used more 
frequently; however, it is still not state-funded, which
poses multiple challenges. 
Its use in primary care largely depends on the 
persistence of the applicant, the goodwill of senior 
management, and the generosity of the funding
company.
In clinical practice in Hungary, approximately one-third 
of diabetic patients are expected to develop diabetic 
foot syndrome. According to data from the National 
Health Insurance Fund, around 15,000 diabetic foot 
amputations were performed in 2023, while NPWT 
therapy was applied to less than 10% of affected 
patients. 
A Hungarian study suggests that the use of
NPWT could reduce the healing time of ulcerative 
wounds by 40% and decrease the need for
amputation by 30%. In this patient population, the use 
of NPWT could save 120 daily dressing changes 
nationwide.

Our Hospital oppurtunites

Our Surgical Department currently has 3 Vivano
devices available, which belong to the company. We 
mainly use these for the treatment of open abdominal 
wounds. For the authorization process, five different 
documents must be submitted to the Health Authority. 
An order for consumables is placed with the company 
according to the demand. Only after responses to 
these can the therapy begin. The turnaround time 
averages 1–2 weeks. Modifications to the therapy or 
repeated requests likewise complicate ongoing care. 
Our nurses, thanks to continuous education, are 
familiar with the therapy processes. However, it is a 
fact that NPWT therapy in many cases (fistulas, 
wounds around stomas) requires exceptional attention 
and patience, which is often limited. After the care is 
completed, a lot of paperwork also awaits us, which 
could deter the attending physician from starting new 
care.
The above confirms that end-dwelling NPWT therapy 
was present in our department only occasionally. At 
the same time, data also show that there was no 
significant increase or decrease compared to national 
or global averages

Conclusion
The NPWT therapy has today become an 
indispensable tool in wound care. Its outstanding role 
in wound healing and its cost-effectiveness have been 
supported by numerous studies. Its availability is 
already an expected baseline for every department 
that deals with wounds.
In our country, unfortunately, its utilization is not yet 
full. It is generally used as a last resort when
traditional wound care no longer yields results. 
Daily use and maximizing its utilization are, however, 
not ensured in almost any domestic institution. One 
side of this is the high one-time cost. The other is the 
procurement process, which too often acts as the 
main barrier to immediate usability due to availability.
Currently, it can be procured on a per-person basis, 
which officially starts only weeks after planning the 
therapy. Yet those days are precisely the crucial ones 
in wound treatment. This is where we can truly 
leverage its advantage. And that is exactly why most 
therapies fail, especially in the diabetes-related foot 
therapy. In a few days, these wounds can progress to 
a trajectory toward major amputation.
Our goal, therefore, is to make NPWT therapy 

immediately available as a “traditional” tool in every 

Surgical Department, thereby reducing major 

amputations!
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(projected)

Budapest 120 115 110 105 100 95
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Hungary 80 78 75 73 70 68

Western 
Hungary 70 68 67 66 64 62

Southern 
Great Plain 95 93 90 88 85 83

Northern 
Great Plain 100 98 95 93 90 88
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Hungary 110 108 105 102 100 98
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Introduction

The treatment of complex soft tissue defects, which have different etiologies occur in various anatomical regions, remains a challenge 
and requires complex management to this day. In current pediatric surgery and pediatric traumatology, Negative Pressure Wound 
Therapy (NPWT) is widely used.

Case I

A seven-month-old infant who developed extensive skin 
necrosis on both lower limbs as a result of Meningococcal 
sepsis. After necrectomy, NPWT was initiated, because of the 
treatment, a well-granulating wound bed was achieved, and 
split-thickness skin grafting (STSG) was performed.

Case II

The 7-year-old boy with an old burn injury on his right tibia. 
After necrectomy the NPWT was initiated, and satisfactory 
granulation of the wound was observed during dressing
changes. Following this, STSG was performed.

Case III

A 6-year-old girl was injured in a car accident. She was treated for 
an open fracture of the left tibia, classified as a Grade III injury. The 
fixation of long bone fractures complicated by soft tissue injuries 
can be performed using an external fixator and NPWT. The 
simultaneous use of both methods presents several challenges.

Case IV

A 12-year-old boy was attacked by a dog and was treated 
for severe, large soft tissue injuries affecting all four limbs. 
NPWT can help promote wound closure and granulation of
the wound bed.

Conclusion
NPWT can be effectively used in pediatric wound care with good results. It has numerous indications, playing a significant role both in 

the surgical preparation of traumatic and pediatric soft tissue defects and in the acceleration of healing for pressure ulcers arising 

from immobilization.
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Case I.
Introduction
In this poster, we present three clinical cases in which
NPWT was successfully applied to address
postoperative wound healing disturbances after vulvar
tumor resections. These cases highlight the versatility
and efficacy of NPWT in gynecological oncological
settings, particularly in managing flap-related
complications, fistulas, and delayed healing.

Case I.
A large pubic tumor resection with a V-Y flap resulted

in a rectovaginal fistula and sepsis. A diverting stoma

was placed, and NPWT was initiated while the patient

was in a septic condition.

NPWT was applied not only to the vulvar region but

also to a secondary wound in the right inguinal area. A

total of five NPWT dressing changes were performed,

each under general anesthesia.

The therapy stabilized the patient’s condition and led

to the spontaneous closure of the rectovaginal fistula.

Case II.
Following wide vulvar excision for Paget’s disease, a

Singapore flap reconstruction was performed.

Postoperative wound healing was complicated by

partial flap dehiscence and exudation.

Negative pressure wound therapy (NPWT) was

initiated at the flap site. A total of three NPWT

dressing changes were performed. In this case, the

dressing was successfully applied while bypassing the

anus, allowing the patient to defecate spontaneously

without pain or contamination of the dressing.

The application of NPWT resulted in progressive

improvement, and the wound eventually closed

successfully without the need for further surgical

intervention.

Case III.
The patient underwent surgery for a pubic tumor with
bilateral inguino-femoral lymphadenectomy and
subsequently developed significant wound healing
complications in the inguinal region. Negative
Pressure Wound Therapy (NPWT) was instituted to
enhance wound healing and manage these
complications. As the contralateral inguinal site was
not severely infected, NPWT was not applied on that
side. Following the discontinuation of NPWT, a
reduction in lymphatic leakage was observed on the
treated side. Overall, NPWT contributed to improved
wound healing and resolution of postoperative
complications related to the lymphadenectomy.

Conclusion:
NPWT effectively managed
complications in all three cases. It
promoted healing in oncological
wounds, including fistulas and tissue
defects. Proper NPWT application was
key to achieving wound closure and
resolving complications.

Clinical Relevance:
NPWT may accelerate recovery, reduce
infection risk, and improve outcomes in
oncological wound management,
particularly in cases involving complex
fistulas, healing disturbances, and
inguinal wound complications following
lymphadenectomy.

Reference:
Qiu L, Wu X, Wang X. Application of Negative-Pressure Wound Therapy in Patients with Wound

Complications after Flap Repair for Vulvar Cancer: A Retrospective Study. Adv Skin Wound

Care. 2025 Apr 1;38(3):142-147.
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Introduction
Fournier’s gangrene is a rare but life-threatening 
necrotizing soft tissue infection that requires prompt 
surgical debridement and advanced wound 
management. Negative Pressure Wound Therapy 
(NPWT) plays a critical role in optimizing wound 
healing and reducing complications in extensive soft 
tissue defects.1,2

This case report highlights the use of NPWT in the 
post-debridement management of a patient with 
Fournier’s gangrene.

Case
A 68-year-old male with no known chronic illnesses 
was admitted on an emergency department due to 
septic shock secondary to perianal necrotizing soft 
tissue infection, which extended to the right scrotum 
and inguinal region. 

Urgent surgical intervention was performed with 
extensive necrectomy and the placement of a 
deviating sigmoideostomy. Initial postoperative 
management included intensive care support, 
infection control, and regular wound debridement.

Despite serial debridements and standard wound care 
(irrigation, alginate dressings), the wound showed 
slow granulation. A plastic surgery consultation 
recommended the use of NPWT to optimize wound 
bed preparation before definitive closure. 

NPWT was applied, resulting in significant granulation 
tissue formation and improved wound conditions. 
Following appropriate surgical preparation, defect 
coverage was achieved using an anterolateral thigh 
(ALT) musculocutaneous flap, with the donor site 
closed primarily. 

Postoperatively, minimal wound edge necrosis was 
observed, but no major complications occurred. The 
patient remained afebrile and was mobilized with 
physiotherapy support. Notably, newly diagnosed 
diabetes mellitus was identified during hospitalization, 
requiring medical management.

Conclusion
NPWT proved to be a valuable adjunct in the 
management of extensive soft tissue loss following 
Fournier’s gangrene, enhancing granulation tissue 

formation and expediting wound closure. 1,2

This case underscores the importance of multimodal 
treatment approaches, including early surgical 
debridement, NPWT, and reconstructive plastic 
surgery, in optimizing outcomes for patients with 
severe necrotizing infections. Additionally, this case 
highlights the need for vigilance in identifying 
underlying conditions, such as diabetes, that may 
impact wound healing and overall prognosis.
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Introduction
Negative Pressure Wound Therapy (NPWT) usage
was started independently at our department 4
years ago, as a routine treatment for post-
operative infected wounds. Since then, better and
better results have been achieved.

Case
• 24 years old female

• Hospital admission: 08/10/2023 (5th day

postpartum)

• Febrile, inflamed, partially necrotised surgical

wound

• Surgeon suggestion: wound exploration,

drainage

• ObGyn decision: necrectomy, placement of

NPWT

Microbiological results:
• Haemoculture: negative

• Cervical discharge: negative

• Wound secretum: Enterococcus faecalis, E. coli, 

Pseudomonas aeruginosa

First treatment:
• 09/10/2023

• Complete dehiscentia

• Intact fascia

• Extensive necrosis

• Extensive necrectomy

• NPWT placement

Second treatment:
• 11/10/2023

• Demarcating necrosis

• Clearing wound bed

Further treatments:
• 13/10/2023- 17/10/2023

• Repeated surgical exploration

• Opening of abscess cavity

• Cleaned up, healing wound bed

Wound closure:
• 19/10/2023 (10 days after the first treatment)

• Donati skin suture

• Redon drain

Follow up:
• Per primam healed laparotomy scar

• No further treatment required

Conclusion:
Although only small amount of possibilities of

NPWT therapy is used in our everyday work, the

post-operative wound care results were improved.

The treatment takes great burden off the
caregivers, significantly improves the patient's well-
being and recovery conditions, and last but not
least, significantly reduces treatment time and
associated costs.

Case: Usage of NPWT in obstetric complications 
– case report

Gábor Tóth-Várady, Tamás Csabai

Department of Obstetrics and Gynecology, BAZ County Central Hospital and University Teaching Hospital, Hungary

First treatment:

Further treatments:

Wound closure:
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Clinical case series: Management of Complications After Abdominal Wall Reconstruction Using Negative Pressure Wound Therapy : 

A Single Center, Retrospective Pilot Study

Introduction

Serious complications of mesh-based abdominal wall

reconstruction include surgical site infection and mesh

infection, with reported incidences ranging from 1% to

10%, depending on mesh type, surgical technique, and

patient comorbidities. Negative pressure wound therapy

(NPWT) is increasingly being utilized as a strategy to

preserve the implanted mesh following infection.

Methods

We conducted a single-center, retrospective pilot study at

the Department of General Surgery, South Buda Center

Hospital – St. Imre University Teaching Hospital, between

2020 and 2023. The study population included patients who

had undergone abdominal wall reconstruction and were

readmitted due to wound suppuration or mesh infection.

Patient comorbidities, details of the primary surgical

procedure, and mesh characteristics were analyzed in

relation to NPWT outcomes. Primary endpoints included

the number of NPWT dressing changes, length of hospital

stay, and wound status at discharge and during follow-up.

Secondary endpoints were recurrent wound suppuration or

mesh infection, and hernia recurrence.

Results

During the study period, 11 patients were included. The

cohort consisted mainly of elderly, obese women. The mean

number of NPWT dressing changes was 3.0±1.7. In all

cases, meshes had initially been implanted in the onlay

position. Following wound infection, more than half of the

meshes were completely salvaged. After a median hospital

stay of 1 month, all patients were discharged with

granulating wounds. During follow-up, the majority of

patients achieved complete wound healing. One patient

required reoperation due to recurrent hernia.

Discussion

Despite the limitation of small sample size, our findings, in

line with existing literature, suggest that NPWT may

represent an effective salvage strategy for managing wound

suppuration and mesh infection after abdominal wall

reconstruction, with the potential to preserve the implanted

mesh. Larger prospective randomized studies with long-

term follow-up are required to confirm these results.

Clinical relevance:

We aim to evaluate the use of negative pressure wound

therapy (NPWT) as a strategy to preserve implanted mesh

following infection.

Before NPWT 
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Parameter Value

Age (years, median ± IQR; min–max) 65.6 ± 12.3 (40.7–77.4)

Female sex (n, %) 9 (81.8)

BMI (kg/m², median ± IQR; min–max) 34.5 ± 7.6 (21.3–45.1)

Body mass index classification:

- Normal weight (BMI: 18.5–24.99) (n, %) 2 (18.2)

- Obesity class I (BMI: 30.0–34.99) (n, %) 4 (36.4)

- Obesity class II (BMI: 35.0–39.99) (n, %) 2 (18.2)

- Obesity class III (BMI >40) (n, %) 3 (27.3)

Smoking (n, %) 5 (45.5)

Diabetes mellitus (n, %) 3 (27.3)

Cardiovascular disease (n, %) 3 (27.3)

Pulmonary disease (n, %) 3 (27.3)

Primary hernia type (n, %):

- Umbilical hernia 3 (27.3)

- Epigastric hernia 1 (9.1)

- Postoperative hernia 6 (54.5)

- Combined (umbilical and epigastric hernia) 1 (9.1)

Largest diameter of primary hernia (cm, 

median ± IQR; min–max)

15 ± 8.4 (3.5–30)

Primary mesh implantation (n, %) 8 (72.7)

Onlay technique (n, %) 8 (100)

Largest diameter of mesh (cm, median ± IQR; 

min–max)

17.5 ± 6.8 (6–20)

Table 1. Clinical characteristics of the patients included in the study (n=11)

Parameter Value

Time from abdominal wall reconstruction to onset of wound 

suppuration/mesh infection (days, median ± IQR; min–max)

18 ± 1229.3 (9–3939)

CDC surgical site infection classification:

- Superficial incisional SSI 9 (81.8)

- Deep incisional SSI 2 (18.2)

Surgical intervention (n, %):

- Local intervention 4 (36.4)

- Surgical intervention 6 (54.5)

- Multiple surgical interventions 1 (9.1)

Mesh removal at reoperation (n, %)

- No mesh present 3 (27.3)

- Complete removal 1 (9.1)

- Partial removal 2 (18.2)

- Not removed 5 (45.5)

Antibiotic therapy (n, %) 10 (90.1)

Number of NPWT set changes (median ± IQR; min–max) 3 ± 1.7 (2–7)

Length of hospital stay (days, median ± IQR; min–max) 29 ± 10.6 (14–42)

Success of NPWT therapy at discharge (n, %):

- Improved/granulating 11 (100)

Success of NPWT therapy during follow-up (n, %):

- Healed 8 (72.7)

- Improved/granulating 3 (27.3)

Follow-up period (months, median ± IQR; min–max) 4.1 ± 6.3 (0.47–22.7)

Recurrent wound suppuration/mesh infection (n, %) 0 (0)

Hernia recurrence (n, %) 1 (9.1)

Table 2. Surgical outcomes and infection-related parameters

Example: 43 y male, T2DM, smoking, BMI: 35,8 kg/m² 

- SSI 15 day post prior operation

- 6 NPWT changes

- LOS: 30 days, emission: granulating, long term: healed

After 1st change After 2nd change After 3rd change After 4th change
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Introduction

Negative pressure wound therapy (NPWT) offers significant

advantages in managing severe infections and complex

wounds by reducing bacterial load and promoting granulation.

We report a rare case of necrotizing fasciitis secondary to

septic microembolization, successfully treated with NPWT.

Case Presentation

A 41-year-old male developed right-sided abscessing

pneumonia complicated by septic microembolization, causing

compartment syndrome in the right lower limb. This led to

extensive deep vein thrombosis and pulmonary embolism.

Emergency fasciotomy was performed, followed by NPWT.

The infection extended from the inguinal region to the chest

wall. Postoperatively, the patient was managed in intensive

care with antibiotics, antifungal agents, and therapeutic

anticoagulation. CT imaging ruled out cranial complications.

Multiple bronchoalveolar lavages were required. Inflammatory

markers gradually decreased, and anemia was corrected with

transfusions. NPWT maintained clean wounds and

accelerated granulation. After stabilization, low-molecular-

weight heparin was replaced with aspirin. When adequate

granulation was achieved, NPWT was discontinued, and

primary closure was performed. Complete wound healing

followed, supported by physiotherapy. Follow-up chest CT

confirmed regression of the pulmonary abscess, and Doppler

ultrasound showed venous recanalization. At one year, post-

thrombotic syndrome persisted but improved with

rehabilitation.

Discussion and Conclusion

NPWT proved essential in this multi-morbid patient, facilitating

infection control and wound closure while reducing the risk of

complications. This case underscores the value of NPWT as

part of a multimodal strategy for necrotizing fasciitis, even in

rare and complex presentations.
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