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Alexandru ACHITI 

 

NEGATIVE PRESSURE WOUND THERAPY WITH INSTILLATION IN 

DEBRIDEMENT OF FIBRINOUS WOUNDS 

 

RÉSUMÉ :  

 

Introduction : En association avec des soins appropriés, le traitement par pression négative avec 

instillation peut être utilisé comme thérapie d'appoint dans les cas de plaies aiguës ou 

chroniques, en particulier infectées. Cependant, il n'existe pas de données sur l'utilisation du 

traitement par pression négative avec instillation dans le traitement des plaies fibrineuses qui 

sont extrêmement difficiles à débrider mécaniquement.  

Méthodes : Notre étude est une étude pilote prospective observationnelle monocentrique sans 

groupe témoin pour l'évaluation d'un dispositif médical. L'objectif principal de l'étude était de 

décrire l'évolution de la surface fibrineuse des plaies fibrineuses difficiles à débrider 

mécaniquement, traitées par traitement par pression négative avec instillation. Le critère de 

jugement principal était la différence de pourcentage de surface fibrineuse avant et après le 

traitement.  

Résultats : Quatorze patients souffrant d'ulcères des membres inférieurs ont été inclus entre 

octobre 2017 et août 2019. Il y a eu une réduction significative de la fibrine entre le début et la 

fin du traitement (moyenne au début 83,6 % (± 14,5), moyenne à la fin 32,2 % (± 19,7), 

p<0,001). 

Discussion : L'étude montre une diminution significative de la surface de fibrine dans les plaies 

traitées par traitement par pression négative avec instillation avec une bonne tolérance. Nous 
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pensons que la thérapie des plaies par pression négative avec instillation a sa place dans la prise 

en charge multidisciplinaire des patients souffrant d'ulcères chroniques. 

 

 

MOTS CLÉS : Traitement par pression négative ; plaies chroniques ; détersion 
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Alexandru ACHITI 

 

NEGATIVE PRESSURE WOUND THERAPY WITH INSTILLATION IN 

DEBRIDEMENT OF FIBRINOUS WOUNDS 

 

ABSTRACT:  

 

Introduction: In conjunction with appropriate wound care, negative pressure wound therapy 

with instillation and dwell time may be used as an adjunct therapy in acute or chronic wounds, 

especially infected. However, there are no data on the use of negative pressure wound therapy 

with instillation and dwell time in the treatment of fibrinous wounds that are exceedingly 

difficult to debride mechanically.  

Methods: Our study is a monocentric observational prospective pilot study without a control 

group for the evaluation of a medical device. The main objective of the study was to describe 

fibrin area evolution in the debridement of fibrinous wounds that are difficult to debride 

mechanically treated by negative pressure wound therapy with instillation and dwell time. The 

primary endpoint was the difference in the percentage of fibrinous surface area before and after 

treatment.  

Results: Fourteen patients with lower limb ulcers were included between October 2017 and 

August 2019. There was a significant reduction in fibrin between the start and end of treatment 

(mean at start 83.6% (± 14.5), mean at end 32.2% (± 19.7), p<0.001). 

Discussion: The study shows a significant decrease in fibrin area in wounds treated with the 

negative pressure wound therapy with instillation and dwell time with good tolerance. We 
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believe that the negative pressure wound therapy with instillation has its place in the 

multidisciplinary management of patients with chronic ulcers. 

 

 

KEYWORDS: chronic wound; debridement; negative pressure wound therapy; 

 

SPECIALITY: Vascular Medicine 

  



13 

 

 

 

 

 

 

 

 

 

 

 

Pour mes parents.  



14 

 

Abbreviations and acronyms 

á: before 

BMI: body mass index 

NPWT: negative pressure wound therapy 

NPWTi-d: negative pressure wound therapy with instillation and dwell time 

NRS 11: 11-point pain numbered rating scale 

p̄: after 

yo: years old 
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Introduction 

Negative pressure wound therapy (NPWT) is a method to stimulate the wound healing process. 

This technique consists of placing the wound surface under a pressure lower than the ambient 

atmospheric pressure. For this purpose, a special medical device is applied to the wounds with 

a seal and connected to a vacuum source and an exudate collection system.  

According to the Haute Autorité de Santé (French High Authority of Health, HAS), NPWT is 

indicated in acute and chronic wounds. However, the use of the NPWT is not authorized in 

wounds with uncontrolled infection (1). There is a variant of the NPWT, the negative pressure 

wound therapy with instillation and dwell time (NPWTi-d). This technique combines NPWT 

with an irrigation solution and has brought a significant evolution in the concept of negative 

pressure wound treatment with the potential benefit of providing an antimicrobial solution for 

the wound bed (2). Whereas there are numerous data evaluating the benefits of NPWT, with 

even a Cochrane Review (3), few studies focalize on the NPWTi-d. 

In 2020, a group of international experts issued a consensus on the indications of NPWTi-d (4). 

In conjunction with appropriate wound care, NPWTi-d may be used as an adjunct therapy in 

the following acute, chronic, and/or infected wound types: traumatic wounds; surgical, 

including dehisced, wounds; diabetic wounds; venous leg ulcers; pressure injuries/ulcers; 

wounds with exposed intact bone; wounds with treated, underlying osteomyelitis; infected or 

contaminated wounds in the presence of orthopaedic fixation hardware; fullthickness burns 

after excision; wounds resulting from evacuation of a haematoma and when haemostasis is 

achieved; and wounds that are a bridge between staged/delayed amputation. All stages of 

healing could therefore be considered. However, there are no data on the use of negative 

pressure wound therapy with instillation in the treatment of fibrinous wounds that are 
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exceedingly difficult to debride mechanically. The aim of this study is to evaluate the 

debridement potential of NPWTi-d in these wounds. 
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Methods 

This is a monocentric prospective observational pilot study for the evaluation of a medical 

device without a control group, evaluating NPWTi-d in chronic and highly fibrinous wounds 

that are exceedingly difficult to debride mechanically. (ClinicalTrials.gov Identifier 

NCT03386175). 

Eligible patients, with failed treatment of chronic lower limb ulcers with wounds resistant to 

mechanical fibrin debridement after several follow-up specialist consultations, with an 

indication for NPWTi-d as part of their usual management were included after explanation of 

the study and receipt of a non-opposition. Patients were all recruited via the outpatient or 

conventional inpatient of the Vascular Medicine department of Grenoble University Hospital, 

Grenoble, France. The patients were all hospitalized for the protocol, due to the implementation 

of the device and the need for this evaluation.  

The inclusion criteria were: patients with wounds of any etiology (venous or arterial ulcers, 

necrotic angiodermatitis or diabetic foot), with at least 6 weeks duration and with a fibrinous 

surface area greater than 70% of the total wound surface area. All the patients had to have 

previously undergone a specific debridement treatment of their wound and had failed a manual 

mechanic debridement. 

Exclusion criteria were: age less than 18 years, active wound bleeding, tumoral wounds, 

necrotic wounds requiring surgical repair, non-excluded fistula, uncontrolled wound infection. 

 The different parameters that influence wound healing (tobacco, obesity, diabetes, nutritional 

biological parameter if available) were collected. 

The device used was the VAC Ulta™ Therapy System - Acelity, KCI Manufacturing Unlimited 

Company, USA, a medical device already marketed for the indication of chronic wounds. The 

foam used was V.A.C VeraFlo Cleanse Choice, KCI Manufacturing Unlimited Company, USA. 
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The device was changed every 3 days (or earlier if saturated). The instillation fluid used was 

saline. The instillation protocol applied was as follows: 20 ml was instilled for 5 minutes and 

then a negative pressure at -125 mmHg for 3 hours. These parameters were modifiable 

according to the protocol specified in Appendix 1.  

The duration of treatment was in accordance with the HAS recommendations, i.e. a maximum 

of one month. NPWTi-d was stopped as recommended if there was no wound evolution at two 

consecutive changes, or if there was an aggravation at one change with a clinical assessment by 

a senior vascular physician. A pain scale was used before, during and at the end of treatment. 

The main objective of the study was to describe fibrin area evolution in the debridement of 

fibrinous wounds that are difficult to debride mechanically treated by negative pressure wound 

therapy with instillation and dwell time. The primary endpoint was the difference in the 

percentage of fibrinous surface area before and after treatment.  

Secondary objectives were to assess the feasibility and tolerance of NPWTi-d. The secondary 

endpoints were the correlation of exposure time with the difference in fibrinous surface area, 

the difference in percentage before and after treatment of descriptive wound criteria 

(granulation, epidermal border, hemorrhage, maceration), and a description of pain evaluated 

by 11-point pain numbered rating scale (NRS 11) before and after treatment. 

A trained senior physician in the Vascular Medicine Department monitored in all the patients 

the fibrinous surface area (primary endpoint), wound filling and tolerance, at each NPWTi-d 

refection. Photographs of the wound were also taken before and after the placement of NPWTi-

d. A second assessment of fibrin level was performed on photographs, blinded to treatment 

time, by a surface calculation using ImageJ software, U. S. National Institutes of Health, 

Bethesda, Maryland, USA, to assess the evaluator's consistency. 
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The comparison of the before-after results was carried out by a non-parametric comparison test, 

with calculation of the Friedman and Durbin-Conover coefficients. The significance threshold 

used was 𝑎 < 0.05. A linear regression model was carried out between the exposure time and 

the fibrinous surface difference. A contingency was performed on peri-ulcer maceration and 

ulcerous hemorrhage. The statistical study was carried out using Jamovi Software, The jamovi 

project (2020). jamovi (Version 1.2) [Computer Software]. 

  



20 

 

Results 

Fourteen patients were included between October 2017 and August 2019, including 7 women 

and 7 men. The mean age was 71.6 years (±8.02) (Table 1). The median body mass index (BMI) 

was 26.4, with a 75th percentile distribution at 32.8, representing 25% of patients categorized 

as obese (BMI > 30). 

All ulcers were located on the lower limbs: 64.3% of venous origin (N=9), 28.6% of arterial 

origin (N=4) and 10% of other etiologies (diabetic foot N=1, necrotic angiodermatitis N=2, 

traumatic origin N=2). The average ulcer size was 55.1 cm² (± 40.9), with 25% of patients with 

ulcers larger than 90.3 cm². The mean time of insertion of NPWTi-d was 6 days. 

Regarding the identified cardiovascular risk factors, 42.9% of patients were diabetic and 14.3% 

of patients were smokers.  

There was a significant reduction the percentage of fibrin between the start and end of treatment 

(mean at start 83.6% (± 14.5), mean at end 32.2% (± 19.7), p<0.001). 

The blinded to treatment time assessment, made by the surface calculation using the ImageJ 

software, is exposed in Appendix 2. 

Treatment duration was not correlated with fibrin reduction (p=0.965). 

There was a significant increase in granulation between the beginning and the end of treatment 

(mean at start 15% (± 26.8), mean at end 37.1% (± 36.5), p=0.028). However, there was no 

significant difference in the epidermal border (p=0.165). 

There was no significant difference in terms of necrosis (p=0.336), hemorrhage (p=0.229), or 

peri-ulcer maceration (p=0.229) before and after treatment. Pain averaged 3.3/10 (± 2.97) at the 

beginning of treatment versus 2.00/10 (± 2.52) at the end of treatment. 
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Discussion 

Our study enrolled 14 patients with failed treatment of chronic lower limb ulcers with wounds 

resistant to mechanical fibrin debridement after several follow-up specialist consultations.  

We described a significant decrease in fibrin between the beginning and end of treatment with 

NPWTi-d, with a significant increase in wound granulation, uncorrelated with the duration of 

NPWTi-d treatment. 

Most of our population had cardiovascular risk factors (age, overweight, diabetes). This 

population corresponds to the type of patients who usually develop lower limb ulcers. Half of 

our patients had elevated markers of inflammation. The good evolution of the wound treated 

by NPWTi-d in local infectious context is in agreement with previous studies (5–7). The case 

report of a patient with necrotizing fasciitis, initially treated by surgical debridement and then 

by NPWTi-d, resulted in good debridement and granulation, leading to a mesh graft (8). On the 

other hand, when comparing the bacterial load on lower limb ulcers, it is lower after treatment 

with NPWTi-d than with NPWT (9). A case report from a patient with bilateral ulcers shows a 

better skin graft uptake in the leg treated with NPWTi-d than in the leg treated with NPWT 

(10). Finally, expert consensus has been reached in favor of the use of NPWTi-d for diabetic 

wounds, venous leg ulcers, pressure ulcers and other infected wounds. Previous studies and 

case reports also highlight a benefit of NPWTi-d in orthopedic (5,11), abdominal (5), sternal 

(6), and maxillofacial (7) contexts. 

Approximately half of the patients in the study can be considered malnourished, a criterion 

known to slow down ulcer healing. Patients with leg ulcers are enrolled in multi-pathological 

and multidisciplinary management. 

Tolerance of NPWTi-d appears to be good since our data do not show significant peri-ulcer 

maceration, necrosis, or ulcerous hemorrhage. These results have not yet been described to our 
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knowledge in the literature. In addition, patients rate their pain at the end of treatment at 2/10 

versus 3/10 on average at the beginning of treatment. 

Our study has some limitations. The main one is the lack of a control group. However, we 

enrolled patients who undergone an unsuccessful manual mechanic debridement of their 

wound, for which the fibrinous surface is unlikely to change over a short period of time.  Indeed, 

our study is a proof of concept that did not require many patients for this purpose; moreover, it 

is important to re-emphasize that NPWTi-d was proposed in this study in the management of 

patients with chronic wounds in failure of all debridement medical devices. The lack of 

observation blinding is a second limitation. However, fibrin rate evaluations by a senior 

evaluator or performed blinded by the ImageJ software were highly correlated (Appendix 2). 

The third limitation is the real-life nature of the study, including the monocentric character, a 

standardization of the colors of the photographs not carried out, and the missing data.   

Due to the recruitment of these patients in a tertiary center, and the difficulties of setting up and 

carrying out the NPWTi-d (in conventional hospitalization or hospitalization at home), our pilot 

study is specifically interested in very fibrinous wounds that are exceedingly difficult to debride 

mechanically. Despite some biases, this study is optimistic in the exceedingly difficult 

management of these patients with a decrease in fibrin and an increase in granulation, while 

having a good tolerance. These data are the first to be described to our knowledge, with 

previously published case reports pointing in this direction. It is part of a real-life therapeutic 

approach for these patients. 

The prevalence of chronic leg wounds in the general population is high, in the range of 0.5-1% 

(12). On an economic view, both venous and arterial ulcers are chronic pathologies with a high 

financial cost. In France, a single medico-economic study in 2001 estimated the average cost 

of the overall management of a leg ulcer at 888 euros per month, including consultation, care 
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and treatment (13). A recent american study has compared the cost of treatment with NPWTi-

d followed by skin grafting in chronic venous ulcers with standard outpatient compression 

therapy; a similar cost at 6 months between the two techniques was found, but with a healing 

rate in favor of NPWTi-d associated with grafting compared to the rates reported for standard 

outpatient compression therapy (14). Thus, one hypothesis would be that a more generalized 

use of NPWTi-d in chronic ulcers difficult to manage, could generate in the long term a 

significant reduction in costs. However, the implementation of NPWTi-d remains limited and 

costly due to hospitalization fees and the need for qualified and trained health care personnel.  
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Conclusion 

We conclude in a significant efficacy of NPWTi-d in the debridement of fibrin from 

exceedingly difficult wounds in second-line treatment with good tolerance. These data need to 

be confirmed by other larger comparative studies. We believe that NPWTi-d has its place in the 

multidisciplinary management of patients with chronic ulcers, particularly in tertiary level 

wound healing centers. 
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Table 1: Patient characteristics at inclusion 

Characteristics N=14 

age, years, mean (±SD) 71,6 (± 8,02) 

sex   

   male, No (%) 7 (50) 

   female, No (%) 7 (50) 

weight, kg, mean (± SD) 82,5 (± 28,9) 

height, cm, mean (± SD) 169 (± 7,41) 

BMI, mean (± SD) 29,4 (± 11,5) 

comorbidity   

   diabetes, No (%) 6 (42,9) 

   tabacco, No (%) 2 (14,3) 

ulcer type   

   venous, No (%) 9 (64,3) 

   arterial, No (%) 4 (28,6) 

   diabetic foot, No (%) 1 (7,1) 

   necrotic angiodermatitis, No (%) 2 (14,3) 

   traumatic, No (%) 2 (14,3) 

ulcer size, cm², mean (± SD) 55,1 (± 40,9) 

treatment duration, days, mean (± SD) 6 (± 2) 
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paraclinical data   

   albumin a, g/l, mean (± SD) 30 (± 6,19) 

      missing data, No 2 

   prealbumin b, mg/l, mean (± SD) 185 (± 62,7) 

      missing data, No 2 

   vitamin C c, µmol/l, mean (± SD) 32,4 (± 20,2) 

      missing data, No 5 

   zinc d, µmol/l, mean (± SD) 9,88 (± 2,40) 

      missing data, No 4 

   CRP e, mg/l, mean (± SD) 33,7 (± 26,2) 

      missing data, No 0 

 

a : albumin normal value 30 - 47 g/l,  

b : prealbumin normal value 100-400 mg/l,  

c : vitamin C normal value 15 – 62 µmol/l :  

d : zinc normal value: M 18-65 yo : 12,4-18,3 µmol/l F 16-50 yo: 11,0-17,1 µmol/l F 50-65 yo: 

11,8-16,5 µmol/l M >65 yo: 10,7-16,8 µmol/l F >65 yo: 11,2-16,1 µmol/l,  

e : CRP normal value < 10 mg/L 
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Appendix 1: NPWTi-d Protocol:  

- Placement of Comfeel Plus hydrocolloid dressing, Coloplast, around the ulcer (to 

protect the edges) 

- Place a silicone interface (Adaptic TOUCH, KCI Medical, or Mepitel, Molnlycke 

Health Care) 

- Then place V.A.C VeraFlo Cleanse Choice Foam (take the whole wound, do not 

overflow on healthy skin) 

- Over the foam, put the polyurethane film necessary to create the vacuum. 

- With a scalpel, make a hole the size of a 2 euros coin to cut the film until you reach 

the foam. The hole must be in the middle for a homogenization of the suction of all the foam. 

Glue the suction tube upwards. 

- The tubing for the VAC ulta instillation is a two-way tubing: one with an orange label 

that must be connected to the box for instillation with the NaCl liter (1l bottle) and the other for 

suction connected to the tank. 

 

Default setting: 20 ML / 5 min / 3 hours, negative pressure at -125mmhg. If the patient still 

cannot tolerate the negative pressure at -125mmhg, decrease to -100mmhg. 

Setting in manual mode:  

Depending on the foam size, the volume to be instilled: 

- 1 small foam = 10 ML of saline solution 

- 2 small foams = 20 ML 

- 1 medium foam = 20 ML 
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- 2 medium foams = 40 ML 

Pause time / humidification:  

- 5 minutes for debridement and / or infected wounds  

- 10 minutes for humidification or moderate debridement 

- Then the time of negative pressure time between each instillation between 2 to 4 hours. 

Stop NPWTi-d one hour before removal (less pain and to avoid destruction of buds) disconnect 

the tubing, then you can finish removing it in the shower. If the NPWTi-d stops for more than 

an hour: bacterial release so redo the NPWTi-d immediately (or set the problem according to 

the alarm) or redo simple dressing, but do not leave the NPWTi-d inactive on the wound. 
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Appendix 2: Comparison table between an assessment of the percentage of fibrin by an 

examiner or by the ImageJ software, between the beginning and the end of treatment with 

NPWTi-d 

 examiner ImageJ 

patient beginning end beginning end 

1 80 40 93 25 

2 100 40 97 30 

3 70 40 X 36 

4 80 20 88 13 

5 100 30 100 27 

6 90 40 91 34 

7 90 40 88 21 

8 100 70 99 81 

9 90 20 78 19 

10 60 0 78 0 

11 60 0 X X 

12 80 20 X 14 

13 100 30 100 28 

14 70 60 86 X 

X : missing data, due to missing photography 
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Appendix 3: Wound photography: 

A 

B 

C D 

E 

F G 

patient (pa.) 1 before (á) NPWTi-d (A), after (p̄) NPWTi-d (B) 

pa.2 á NPWTi-d (C), p̄ NPWTi-d (D) 

pa.3 p̄ NPWTi-d (E) 

pa.4 á NPWTi-d (F), p̄ NPWTi-d (G) 
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H I 

K 
J 

L 
M 

N O 

pa.5 á NPWTi-d (H), p̄ NPWTi-d (I) 

pa.6 á NPWTi-d (J), p̄ NPWTi-d (K) 

pa.7 á NPWTi-d (L), p̄ NPWTi-d (M) 

pa.8 á NPWTi-d (N), p̄ NPWTi-d (O) 
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P Q 

R S 

T 

U V 

pa.9 á NPWTi-d (P), p̄ NPWTi-d (Q) 

pa.10 á NPWTi-d (R), p̄ NPWTi-d (S) 

pa.12 p̄ NPWTi-d (T) 

pa.13 á NPWTi-d (U), p̄ NPWTi-d (V) 
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W 

pa.14 á NPWTi-d (W) 
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