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Introduction 
 
Negative Pressure Wound Therapy with Instilla-

tion therapy and Dwelling time (NPWTid) is a 
modification of conventional NPWT. It is revealed 
useful in the treatment of acute and chronic wounds 
after initial surgical debridement (1). This modified 
topical treatment consists of the retrograde instilla-
tion of an antiseptic / antibiotic substance or saline 
solution and then the dwelling period (interruption 
of negative pressure), i.e. the time the solution needs 
to be effective, usually 4-20 minutes. The first pub-
lications about NPWT with instillation appeared in 
the year 1998 (2). Since initial experience, several 
improvements of method occurred. Nowadays it is 
possible to obtain a computer-controlled therapy, 
characterized by an automatic control of the instilla-
tion therapy, including the amount of solution, in-
stillation and dwelling times, frequency of cycles (1. 

instillation - 2. solution action - 3. suction and wash 
-out). During the vacuum phase (i.e. suction and 
wash out), the therapeutical solution is removed to-
gether with the wound exudate and detritus by neg-
ative pressure, that is most often set from - 75 to - 
125 mmHg (Figure 1). NPWTid is usually 7-14 
days long (3). Specific application of NPWTid can 
be represented by diabetic ulcers’ treatment. Indeed, 
diabetes is related to severe complicated lesions of 
the limbs: ulcers, neuropathic foot, neuro-ischaemic 
foot, skin anomalies (4). First guidelines for the use 
of NPWT in diabetic lesions were published in the 
year 2004 (5). NPWT improved management of 
this kind of patients: time-consuming and painful 
dressing changes are reduced by this approach. 
Moreover, several randomized controlled trials 
showed an increased wound healing rate, a shorten-
ing of wound healing time and a reduction of minor 
and major amputations in diabetic foot ulcers treat-
ed by NPWT when it is compared to traditional 
dressings (6). Actually, NPWT determinates a stim-
ulation of granulation tissue formation, wound exu-
date control and then secondary intention healing of 
these difficult-to-treat ulcers. Introduction of instil-
lation represents an important adjunctive tool in the 

G Chir Vol. 40 - n. 5 - pp. 445-449 
September-October 2019 methods, techniques, drugs

NPWTid in the treatment of infected diabetic foot 
 
G. CESTARO1, F. FASOLINI2, L. REGUSCI2, A. TORRE2, M. DE MONTI2

SUMMARY: NPWTid in the treatment of infected diabetic 
foot. 

G. CESTARO, F. FASOLINI, L. REGUSCI, A. TORRE, M. DE MONTI  
 
Negative Pressure Wound Therapy with instillation therapy 

and dwelling time (NPWTid) represents a good tool to treat severely 
infected non-healing wounds. This topical treatment consists of ne-
gative pressure and retrograde instillation of antiseptic/antibiotic 

1 Unit of General Surgery, ASL Caserta, PO "Moscati", Aversa (CE), Italy 
2 Department of Surgery, “Ente Ospedaliero Cantonale”, Regional Hospital 
“Beata Vergine”, Mendrisio, Svizzera  
 
Corresponding author: Giovanni Cestaro, e-mail: giovacestaro@gmail.com 
 
© Copyright 2019, CIC  Edizioni Internazionali, Roma

solutions into the wound surface, to promote cleansing and conse-
quently the healing process. We reported our initial experience (five 
cases) in the treatment of severely infected diabetic foot, that can be 
considered a life-threatening condition. In our case reports, patients 
presented with clinical signs and symptoms of severe sepsis. Our 
treatment based on multidisciplinary approach (surgical, NPWTid, 
interventional radiology, skin grafts) had satisfying results. NPWT 
represented an important support to treatment of these diabetic pa-
tients.
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management of diabetic foot. NPWTid can be very 
useful to support the multidimensional treatment 
strategy of diabetic foot lesions, also in severely com-
plicated cases. Some reports about instillation thera-
py also based on insulin solution in diabetic lesions 
are in literature (7). We report 5 examples of infect-
ed diabetic foot successfully treated by extensive sur-
gical debridement and prolonged NPWTid. 

 
 

Case report 
 

Patients and methods 

All patients presented at our Department with 
clinical signs and symptoms of severe sepsis: labora-
tory data were characterized by hyper-serum creati-
nine concentration (acute renal failure), elevation of 
hepatic enzymes (hepatic failure), impairment of co-
agulation activity (reduced PT, increased PTT and 
INR) and elevation of WBC (White Blood Cell) and 
CRP (C-reaction protein) because of a Systemic In-
flammatory Response Syndrome (SIRS). At physical 

examination all the patients presented severely com-
promised diabetic foot, with wide necrotic areas and 
radiological aspects of osteomyelitis. Two patients 
presented all features typical of Multiple Organ Fail-
ure (MOF). The therapeutic approach was based on 
aggressive surgical debridement with removal of 
necrotic and infected tissue, application of NPWTid 
with Octenidine instillation for a period from 6 to 8 
days and then traditional NPWT cycles. During this 
therapy, 3 patients was submitted to percutaneous 
angioplasty (PTA) finalized to revascularization of 
stenotic arterial tracts localized by Doppler-US scan 
of the limbs. After that a planned reconstructive 
surgery was performed: 4 split-thickness skin grafts, 
with previous dermal matrix implantation in 2 pa-
tients, and direct suture of wound in 1 patient, re-
sulting in a 4-fingers foot.  

Ozono-therapy was performed during postopera-
tive period (7 to 43 instillations) in 3 patients. Re-
covery time to walk was variable from 21 to 90 days 
for all patients, with a specific Talus shoe character-
ized by posterior pressure point. Overall healing 
time of the wounds was variable from 3 to 9 months.  

 
 

Results 
 
Results are showed in the following synopsis 

scheme:  
 

Case 1 (Figures 2, 3, 4) 

M.Z., 62 years old: plantar abscess secondary to 
infected cutaneous lesion depending on burn injury: 

NPWTid for 8 days (50 ml Octenidine for 3 min 
every hour) 
NPWT for 55 days 
Percutaneous angioplasty performed 
Split-thickness skin graft with about 85% heal-
ing 
Walking recovery with Talus shoe 90 days after 
the first surgical procedure 
Complete healing of the wounds after 9 months. 
 

Case 2 (Figures 5, 6, 7) 
P.R., 78 years old: dorsal abscess in patients af-

fected by diabetes, atherosclerotic vascular disease 
and multiple gouty tophi: 

NPWTid for 7 days (16 ml Octenidine for 5 min 
every 2 hours) 

Figure 1 - NPWTid treatment. 
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NPWT for 33 days 
Percutaneous angioplasty performed 
Dermal matrix implantation (two times) and 
then split-thickness skin graft with about 60% 
healing 

NPWT portable for 100 days 
Walking recovery with Talus shoe 130 days after 
the first surgical procedure 
Complete healing of the wounds after 8 months, 
 

Figures 2, 3, 4 - Case 1. 

Figures 5, 6, 7 - Case 2. 
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Case 3 

T.E., 81 years old: plantar abscess (5th metatarsal 
region) depending on bedsore in patient affected by 
diabetes and atherosclerotic vascular disease:  

NPWTid for 6 days (12 ml Octenidine for 3 min 
every 5 hours) 
NPWT for 26 days 
Percutaneous angioplasty performed 
Dermal matrix implantation and then split-
thickness skin graft with about 60% healing  
Walking recovery with Talus shoe 30 days after 
the first surgical procedure 
Ozono-therapy 43 instillations 
Complete healing of the wounds after 7 months. 
 

Case 4  

E.G., 37 years old: left forefoot completely 
necrotized in patient affected by severe diabetes:  

NPWTid for 8 days (10 ml Octenidine for 4 min 
every 5 hours) 
NPWT for 19 days 
Split-thickness skin graft with about 80% heal-
ing 
Walking recovery with Talus shoe 45 days after 
the first surgical procedure 
Ozono-therapy 7 instillations  
Complete healing of the wounds after 4 months.  
 

Case 5  

M.M., 63 years old: septic forefoot secondary to 
plantar mal perforans in patient with severe dia-
betes:  

NPWTid for 5 days (18 ml Octenidine for 4 min 
every 5 hours) 
NPWT for 5 days 
Direct suture of the wounds 
Walking recovery with Talus shoe 21 days after 
the first surgical procedure 

Ozono-therapy 10 instillations 
Complete healing of the wounds after 3 months. 
 
 

Discussion 
 
Infected diabetic foot can be a threatening-life 

condition that must be treated in emergency surgical 
setting. Large infected ulcers, plantar abscesses and / 
or foot osteomyelitis represent pathological condi-
tions that can promote septic shock onset (8). Con-
sequently, a complicated diabetic lesion is properly 
treated by prompt and aggressive surgical approach. 
After the debridement, wound management is based 
on local and systemic antibiotic therapy, exudate re-
moval and an accurate perilesional skin care (9). In 
our opinion, contrarily to traditional NPWT that is 
not indicated in case of infected wounds, NPWTid 
improve diabetic wound management because the 
regulated instillation of antiseptic/antibiotic solution 
and wash out guarantees a continuous and appropri-
ate wound cleansing. Moreover, it is important to re-
member that several scientific data demonstrated re-
duction of minor and major amputation rate by 
NPWTid in diabetic foot (10). Surgical debridement 
is fundamental because it has a role to remove ade-
quately necrotic tissue, fibrin edges, slough, pus, 
biofilm. Indeed, these non-healing wounds features 
represent contraindications to start a negative pres-
sure therapy. Diabetic foot treatment must be based 
on the multidisciplinary approach. For this reason, in 
adjunct of surgical debridement and NPWTid, an 
accurate vascular assessment (by Doppler- Guided 
US and/or angiography), a precise bone study (by ra-
diography/TC and/or MR) and a rigorous glu-
cosemetabolismregulation are necessary tools to ob-
tain a correct management of diabetic foot and sig-
nificantly improve diabetic wound healing rates (11). 
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