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Case Report
The role of holistic assessment, multidisciplinary diagnosis 
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with instillation in managing complex diabetic  
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Abstract: The etiology of diabetic foot ulcers (DFU) is multifactorial, encompassing neuropathy, peripheral arterial 
disease, and susceptibility to infection. The management of DFU remains challenging due to high recurrence rates 
and amputation risks. While various treatments exist, a standardized, effective approach integrating holistic care 
is essential. This paper presents a detailed analysis of two representative cases of complex DFU managed within 
our institution. Both patients underwent a structured process involving immediate holistic assessment, formation of 
an MDT to devise personalized treatment strategies, surgery, application of NPWTi, and structured post-discharge 
planning including health education. Eventually, both patients achieved successful wound closure without major 
amputation. The successful management of complex DFU necessitates a paradigm shift from isolated interventions 
to a comprehensive strategy. This strategy should encompass 1) early holistic patient assessment, 2) centralized 
coordination via an MDT for personalized care plans, 3) meticulous surgical debridement, 4) judicious use of ad-
vanced adjunctive therapies like NPWTi, and 5) robust post-discharge follow-up and patient education to prevent 
recurrence. This framework serves as a practical guide until further robust evidence emerges to refine these recom-
mendations.

Keywords: Diabetic foot ulcers, wound complications, multidisciplinary diagnosis and treatment, surgery, negative-
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Introduction

Diabetic foot ulcers (DFU) are a serious and 
chronic complication of diabetes that may 
cause disability or even death in patients with 
diabetes [1-3]. It has posed the heaviest bur-
den on patients, with the growing worldwide 
prevalence of diabetes mellitus and the pro-
longed life expectancy of diabetic patient po- 
pulations around the world, the global preva-
lence of DFU ranges from 3% in Oceania to  
13% in North America, with a global average of 
6.4% [4]. The lifetime risk of a diabetic patient 
developing foot wounds has been estimated to 

be as high as 25%, with an estimated 14-20% 
of patients with foot wounds in agony with an 
amputation in the distal lower limb(s) of these 
patients [5].

Previous studies believed that the interplay of 
peripheral neuropathy, vascular disease, and 
trauma were the main causes of DFU among 
the variety of pathological conditions [6]. Peri- 
pheral neuropathy leads to loss of protective 
sensation, making the foot vulnerable to un- 
recognized minor trauma from ill-fitting foot-
wear or foreign objects. Vascular disease, which 
is more prevalent and often more distal in indi-
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viduals with diabetes, impairs blood flow, cri- 
tically compromising the delivery of oxygen, 
nutrients, and immune cells necessary for 
wound healing and infection defense [6, 7]. It  
is crucial to note that while infection is a com-
mon and serious sequela of a break in the skin 
barrier, it is generally not the primary cause of 
the initial ulcer [8]. Prevention is paramount in 
DFU management. Key strategies include regu-
lar foot inspections by patients, wearing appro-
priate footwear to offload pressure, meticulous 
daily foot care, and optimal management of 
underlying comorbidities - particularly strict gly-
cemic control, management of hypertension 
and dyslipidemia, and smoking cessation [9, 
10]. Educational programs aimed at patients 
and caregivers have been shown to significant-
ly reduce the incidence of first and recurrent 
ulcers [11]. Although a variety of management 
was applied in DFU. There is still a significant 
gap between our current and desired wound 
healing outcomes [5]. Medical practitioners 
urgently require the need to develop evidence-
based practice guidelines. Current convention-
al treatment regimens include infection control 
(systemic antibiotics and local antibiotics are 
effective but need to be selected according  
to drug sensitivity), improving ischemia (vascu-
lar assessment and reconstruction significantly 
improves healing rates and reduces the risk of 
amputation), decompression therapy (use of 
orthoses or full-contact plaster greatly pro-
motes ulcer healing), and topical debridement 
and dressing application (negative-pressure 
wound therapy and modern dressings effec-
tively promote granulation growth and control 
exudation) [12]. Patient education and glyce- 
mic control are fundamental to preventing re- 
currence and ensuring efficacy. Overall, sys-
tematic and multidisciplinary treatment signifi-
cantly improves healing and reduces amputa-
tion. There are also some scholars applying 
other methods of treatment; avowal declara-
tion achieved a very good curative effect, such 
as topical dressings, oxygen therapies, acellu-
lar bioproducts, human growth factors, and 
energy-based therapies, etc [1, 2]. Even with 
these comprehensive approaches being adopt-
ed by more and more scholars, some patients 
are still unable to achieve the desired clinical 
effect. There is still room for improvement in 
DFU outcomes [13, 14].

In this paper, we describe 2 cases of DFU in 
which patients were treated with negative-pres-

sure wound therapy with instillation (NPWTi) 
after surgical debridement. At the same ti- 
me, multidisciplinary diagnosis and treatment 
(MDT) of diabetic foot patients, the principle  
of debridement, postoperative follow-up, and 
health education were highlighted. The con- 
cept of holistic, systematic, and multidisci-
plinary cooperation in the diagnosis and treat-
ment of DFU should be used throughout the 
treatment. We hope that these practical guide-
lines may serve as a reference document to  
aid in reducing the burden of diabetic foot 
disease.

Case report

Case 1

The patient is a 68-year-old female with a 
10-year history of type 2 diabetes mellitus, who 
has been receiving oral hypoglycemic drug ther-
apy: metformin 1.0 gram, twice a day, and sax-
agliptin 5 milligrams, once a day. Ten days prior 
to admission, the dorsal aspect of her right foot 
was struck by a heavy object. Subsequently, 
the skin gradually ulcerated and suppurated. 
After undergoing dressing change treatment  
at a community hospital, she was admitted to 
our hospital. On admission, her body tempera-
ture was 38.3°C, blood pressure was 140/95 
mmHg, and fasting blood glucose was 22.4 
mmol/L. She presented with a deep infection, 
with osteomyelitis in the fourth toe of the right 
foot, skin defects, and tendon exposure and 
necrosis (Figure 1A). A blood test showed an 
erythrocyte sedimentation rate (ESR) of 48 
mm/h. The procalcitonin (PCT) level was 2 
ng/L. Methicillin-resistant Staphylococcus au- 
reus (MRSA) was isolated.

It is common practice to conduct an MDT.  
The diabetic physician adjusted blood glucose 
according to blood glucose monitoring. The 
anesthesiologist evaluates the surgical risks 
and chooses a suitable anesthesia method 
according to the patient’s tolerance. Nutri- 
tionists provide health education and neces-
sary nutritional support for treatment. A per-
sonalized surgical plan should be formulated. 
Actively control blood glucose levels and initi-
ate anti-infective therapy. Perform staged sur-
gical debridement, apply NPWTi, and use skin 
grafting to cover the wound surface. The goal is 
to preserve the patient’s limb to the greatest 
possible extent and restore its weight-bearing 
function.
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First surgery: During the first surgery, the 
necrotic tissue, which includes necrotic ten-
dons, muscles, and the third and fifth toes, has 
been cleared. We focus on processing infected 
tissue, especially that hidden in the fascia or 
interstitial space. When we confirm that there  
is no active bleeding and bleeding has com-
pletely stopped after debridement. The foot 
wound was coated with the device of NPWTi. 
The negative pressure applied is continuous. 
The pressure range was maintained at -125 
mmHg between -130 mmHg. In order to main-
tain distal limb perfusion during treatment, the 
transcutaneous arterial oxygen tension (TcpO2) 
must be > 40 mmHg and the ankle-brachial 
index (ABI) must range from 0.9 to 1.3. Normal 
saline has been used for instillation. After the 
continuous mode has been applied for 7 days.

Second surgery: The second debridement 
operation was performed. There was still more 
necrotic tissue, but the bacterial culture was 
negative, and the necrotic tissue continued to 
be carefully removed. Pay special attention to 
the maximum preservation of the structure of 
the foot during the surgery. And it is necessary 
to carefully remove the necrotic tissue that is 
hidden under the fascia site because the foot is 
more complex, including rich soft tissue and 
fascia space. The foot wound was coated with 
the device of NPWTi again.

Third surgery: After the continuous mode has 
been applied for 7 days. The granulation tissue 
grew well; the bacterial culture was negative. 
The wound was covered using a free full-thick-
ness skin graft. The distal phalanx and proxi-
mal phalanges of the fifth toe were amputated. 
The stump was repaired with local soft tissue, 

peroneal tendons and showing signs of necro-
sis. Additionally, there is exposure of the super-
ficial peroneal nerve and small saphenous vein. 
The granulation tissue was filthy with a large 
amount of secretion (Figure 2A). Despite previ-
ous treatment at multiple hospitals, the wound 
has failed to heal due to severe malnutrition. 
Fasting blood glucose 25.8 mmol/L. Strepto- 
coccus pyogenes and Staphylococcus aureus 
were isolated. MDT was administered after 
being hospitalized. The clinical pharmacist pre-
scribed appropriate antibiotic therapy. The dia-
betic physician adjusted blood glucose ac- 
cording to blood glucose monitoring. The anes-
thesiologist chooses according to the patient’s 
tolerance. Dietitians provided nutritional sup-
port based on the patient’s laboratory results. 
During the first surgery, the necrotic tissue, 
including the long and short peroneal tendons, 
has been partially excised. The remaining parts 
of the long and short peroneal tendons and the 
superficial peroneal nerve were covered with 
surrounding tissue. The lower saphenous vein 
was carefully dissociated and ligated at both 
proximal and distal ends of the wound. When 
confirming that there is no active bleeding and 
bleeding has completely stopped after debri- 
dement, we apply NPWTi for DFU (Figure 2B). 
The pressure range was maintained at -100 
mmHg between -110 mmHg. In order to main-
tain distal limb perfusion during treatment, the 
transcutaneous arterial oxygen tension (TcpO2) 
must be > 40 mmHg and the ABI range from 
0.9 to 1.3. After the continuous mode has been 
applied for 7 days. During the second debride-
ment, there was still more necrotic tissue, but 
the bacterial culture was negative, and the ne- 
crotic tissue continued to be carefully removed, 
and NPWTi was applied for DFU. After the con-

Figure 1. A. A wet gangrene in the fourth toe of the right foot and compart-
ment syndrome of the plantar aspect of the forefoot and midfoot. Deep 
infection with osteomyelitis and skin defects, as well as tendon exposure 
and necrosis. B. The third and fifth toes were amputated, and amputated, 
the wound was covered using a free full-thickness skin graft. The weight-
bearing function of her foot was retained, and the wound healed well.

and he was discharged after 
two weeks. The patient re- 
ceived health education and 
foot care from community phy-
sicians. Following a 3-year fol-
low-up period, the patient achi- 
eved restored ambulatory func-
tion and exhibited no wound 
recurrence (Figure 1B).

Case 2

A 79-year-old male presented 
with a 10 cm * 8 cm wound in 
the right lateral ankle area, 
exposing the long and short 



Holistic management of diabetic foot ulcers

241	 Int J Burn Trauma 2025;15(6):238-247

tinuous mode has been applied for 7 days. The 
granulation tissue grew well; the bacterial cul-
ture was negative. The wound was repaired 
with autogenous free skin grafting, and the 
patient was discharged after two weeks (Figure 
2C). The patient received health education and 
foot care from community physicians. Following 
a 3-year follow-up period, no wound recurrence 
was exhibited.

Discussion

Diagnosis of DFU 

In 1956, Oakley first proposed the concept of 
“diabetic foot” [15]. It was reported that two-
thirds of diabetic foot were associated with 
neuropathy, one in two was associated with 
hypertension, retinopathy, or nephropathy, and 
a quarter to a third were combined with car- 
diovascular duct, cerebral blood duct, or lower 
limb blood duct disease or dyslipemia [7]. 
Diagnosis of diabetic foot ulcer is a systematic 
process; the key is to identify high-risk patients 
early, conduct comprehensive initial assess-
ments (including nerve, blood vessel, and in- 
fection status), and use appropriate classifica-
tion systems (such as the Wagner Grading 
System and the University of Texas Diabetic 
Wound Classification [12]) to guide treatment 
decisions and judge prognosis. For foot ulcers 
that have atypical sites, abnormal appearanc-
es, or poor responses to conventional treat-
ment, it is necessary to consider differentiat- 
ing them from other diseases, such as vascular 
ulcers, neurological ulcers, and even malignant 
skin tumors.

On the application of MDT in DFU

The patients with diabetic foot are often scat-
tered in different departments. For example, 

the endocrinology department, general ad- 
ministration department, general surgery and 
orthopedics, etc. Due to professional expertise 
and professional limitations, the professional 
director focuses on their own profession; the 
treatment is often not holistic and systematic. 
Physicians are unable to understand the surgi-
cal situation solution and dare not carry out 
effective debridement; the surgeon delayed the 
operation because perioperative medical con-
ditions could not be addressed as well. The 
aforementioned factors may contribute to the 
delayed initiation of treatment for this disease.

MDT highlights the role of an interprofessional 
team in collaborating to provide a well-coordi-
nated diagnosis and choose an individualized 
treatment strategy to affect the curative effect 
of the patients. Why does it emphasize the 
application of MDT in the treatment of DFU? 
This is determined by the characteristic of itself 
[16-21]. Optimally managing diabetic foot dis-
ease has been a challenge to clinicians for 
many years due to its complex multifactorial 
etiology, lack of adequate tools to study the 
underlying pathology, and the need for develop-
ing closely interacting interdisciplinary teams. 
Traditionally, to treat DFU solely with a surgeon 
or physician is limited, and the controlled dia-
betic foot wound possibly is temporary. Al- 
though diabetic foot wound is first caused by 
internal medicine diabetes, it essentially invo- 
lves infection, blood supply, nerves, and other 
aspects. Further on, most patients of DFU had 
kidney disease, cardiovascular and cerebrovas-
cular disease, low protein, anemia, electrolyte 
disorder complications, etc. Therefore, for each 
patient, we need to choose individualized treat-
ment recommendations, and it is necessary to 
invite experts from different fields to partici-
pate in the whole treatment process. More and 

Figure 2. A. The size of the 10 * 8 cm wound in the right lateral ankle area presented, exposing the long and short 
peroneal tendons, showing signs of necrosis. Additionally, there is exposure of the superficial peroneal nerve and 
small saphenous vein. B. The foot wound was coated with the device of NPWTi. C. The wound was repaired with 
autogenous free skin grafting.
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more scholars think a multidisciplinary limb  
salvage team should include orthopedic teams 
(foot and ankle), anesthesiologists, endocrinol-
ogists, vascular surgeons, radiologists, infec-
tion physicians, and physiotherapists, as well 
as psychological counseling if necessary [16, 
17].

Perioperative management is particularly im- 
portant for patients requiring surgery. For all 
diabetic foot patients, a comprehensive medi-
cal assessment, especially of the function of 
important organs such as the heart, brain, and 
kidney and risk factors, as well as lower limb 
lesions. Lastly, in order to reduce recurrence 
and effectively treat DFU, the follow-up is nec-
essary. When the patient is discharged from 
the hospital, it is necessary to request a reha-
bilitation doctor to guide rehabilitation treat-
ment and a nutrition doctor to guide nutritional 
treatment. Especially to guide patients to im- 
plement regular internal medicine follow-up.

DFU is a multidisciplinary clinical disease. It is 
difficult for any individual discipline to deal with 
it. Multidisciplinary cooperation in clinical prac-
tice is the prerequisite to obtaining the best 
therapeutic effect. The collaborative diagnosis 
and treatment of our MDT team provides high-
quality treatment options for patients in the 
case, successfully preventing the progression 
and recurrence of patients’ DFU. Establishing a 
formal MDT team is an important step in the 
treatment of any complex DFU, which ensures 
centralized coordination of patient care from 
admission to long-term follow-up. However, the 
specific MDT team composition should be ad- 
justed according to the actual situation of the 
patient.

On debridement in DFU

Although the breadth of diabetic foot wound 
treatment currently being studied is promising, 
there are still no coincident principles that 
guide the standard of care [22]. Over the years 
the most debated theories have been surgical 
or antibiotic therapy as a first approach. Among 
the different ways of debridement, surgery is 
generally seen as the fastest and most effec-
tive therapy. Tan et al. reported that an aggres-
sive surgical approach with minor amputation 
reduces the risk of major amputation above the 
ankle and reduces the length of hospitalization 
and associated costs [23]. But this treatment 
leaves patients with a lifelong loss of function.

For DFU surgical debridement, the principle of 
“thorough and minimally invasive” should be 
usually adopted [24]. Firstly, our experience is 
not to advocate one-time large-scale debride-
ment, which can easily lead to more tissue de- 
fects and bleeding risk after surgical debride-
ment. Surgical debridement should be done in 
batches or multiple times by widely adopted. 
According to the age, cardiopulmonary func-
tion, and other basic conditions, as well as the 
wound (size, depth, location, and blood supply) 
preparation degree, choose the corresponding 
soft tissue repair technology and make ade-
quate preoperative preparation. Secondly, be- 
cause the structure of the foot is more com-
plex, including rich soft tissue and fascia space, 
it is necessary to carefully remove the necrotic 
tissue, which is hidden under the fascia site. 
During the operation, the drainage effect can 
be improved by the thorough removal of the 
necrotic tissue. In addition, the surgical wound 
bleeding should also be paid more attention 
because the wound has a period of time for 
swelling and revascularization after the opera-
tion. The swelling and revascularization of the 
wound make it easy to cause bleeding recur-
rence in the wound; especially those patients 
taking anticoagulant drugs long-term are more 
likely to have recurrent bleeding after the oper-
ation. For those patients who need to save the 
limb, the post-surgical function, especially for 
the weight-bearing function, should be fully 
considered for the treatment of bone and 
joints. An aggressive approach can lead to an 
extended tissue loss. We recommend bone 
destruction, and the scope of surgical bone 
resection was diagnosed and determined ac- 
cording to preoperative imaging, histopatho-
logical, or bacteriological results. The bone re- 
construction method is selected according to 
the existing changes of foot biomechanics. 
Especially when some patients need deferred 
bone reconstruction, better plans must be 
done ahead based on both the severity of in- 
fection and the patient’s characteristics; that  
is the case to reduce medical disputes and to 
improve treatment effect.

Moreover, in surgical debridement of diabetic 
foot wounds, the minimally invasive principle is 
equally important in addition to thorough de- 
bridement surgery. Only in this way can the clin-
ical goals of therapy be achieved, including  
the effective control of infection, the prevention 
of negative pressure drainage bleeding again 
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after surgery, and maximum retention of wei- 
ght-bearing function. As shown in our case, one 
debridement is often not enough; planned, 
phased debridement based on wound evolu-
tion is usually necessary. This approach can 
better define invigorating tissue, control sys-
temic inflammatory responses caused by lar- 
ge-scale debridement, and enable repeated 
bacteriological assessments. For DFU patients, 
we recommend prioritizing multiple, planned 
staged debridements rather than a single agg- 
ressive surgery, always aiming to retain the 
maximum functional structure. It is important 
to emphasize here that negative-pressure wo- 
und therapy with instillation should not be used 
as a substitute for appropriate medical and sur-
gical care [25].

On NPWTi in DFU

The concept of wound irrigation has long been 
appreciated as beneficial for cleaning contami-
nated wounds and has been widely adopted by 
clinicians. The application of negative pressure 
wound therapy (NPWT) revolutionized the care 
of complex wounds in 1997; it has rapidly 
become the treatment of choice for many com-
plex wounds, including chronic wounds, infect-
ed wounds, osteomyelitis, and surgical implant 
infections [26-28].

We have previously published the report of 
using vacuum sealing drainage (VSD) before 
skin grafts or flap coverage combined with lim-
ited internal and/or external fixation as a suit-
able option for Gustilo and Anderson grade III 
injury. Our experience successfully achieves 
the preparation for reconstructive surgery, sta-
bilization of the wound bed, wound bed decon-
tamination, improved graft and flap survival 
rate, restoration of wound bed integrity, stimu-
lation of granulation tissue, accelerated wound 
healing, shortened healing time, and improved 
patient function.

Traditionally, the device of NPWT did not design 
lateral inlet holes. As a result, the exudate, 
harmful cytokines and necrosis tissue within 
the wound could not be effectively diluted and 
drained in the meantime. In addition, the local 
soft tissue was becoming dry over time after 
negative pressure attraction. That is the case; 
local soft tissue was affected, distal blood sup-
ply was decreasing, and tissue growth was 
restricting. These negative effects particularly 

should do nothing to risk in patients with diabe-
tes wounds.

The management of DFU remains a subject of 
contention among medical professionals due 
to the multifactorial nature of its etiology. Most 
diabetic wounds require appropriate debride-
ment. The debriding could not enable diabetic 
wounds to get into the normal wound-healing 
phases, assuming local inhibitory wound-heal-
ing factors within the wound could be effective-
ly diluted and drained. Therefore, it is particu-
larly important to effectively remove these local 
inhibitory wound-healing factors.

NPWTi was introduced to the United States 
acute care market in 2004 [29]. It combines 
the mechanisms of action of standard NPWT 
according to the set time and intermittent de- 
livery of an instilled topical solution. The com- 
bination of negative pressure wound therapy 
and intermittent controlled delivery of a topical 
solution to the wound can effectively dilute and 
drain local inhibitory wound-healing factors and 
bioburden and improves the therapeutic effect 
compared with traditional negative pressure 
wound therapy.

Currently, NPWTi is indicated primarily for 
delayed primary closure of wounds: acute  
and chronic infected wounds, contaminated 
wounds, diabetic wounds, traumatic wounds, 
pressure ulcers, wounds with bone exposure, 
wounds with underlying osteomyelitis, painful 
wounds, as a transitional treatment between 
staged/delayed amputation, exudate-rich, rot-
ting wounds, and refractory wounds that do  
not respond well to conventional NPWT [30]. 
NPWTi includes two key techniques of wound 
treatment: negative pressure wound treatment 
and wound irrigation. NPWT has been success-
fully used in the treatment of various acute and 
chronic wounds. Modifications of this founda-
tion of wound care have added instillation with 
a dwell time to NPWTi. This new system of 
NPWTi offers more comprehensive wound care 
through wound irrigation, allowing more control 
of the wound environment and delivering topi-
cal solutions to the affected tissues directly. 
NPWTi helps create a favorable wound healing 
environment by removing infectious material, 
decreasing edema, and promoting perfusion 
and granulation tissue formation. Additionally, 
NPWT has been reported to help reduce time  
to wound closure and length of hospital stay. A 
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comparison between the two therapies, NPWT 
and NPWTi, is described, and two real-world 
applications of NPWTi are presented. Infusing  
a local solution and removing it through alter-
nating negative pressure cycles is an important 
development of the NPWT concept. It is impor-
tant to note here that when we decide to use 
NPWTi, the following issues need to be consid-
ered [14, 31-33].

First of all, the strength of using negative pres-
sure. There is a huge difference in the strength 
of using negative pressure, as indicated by 
many published studies. In retrospective res- 
earch, Timers reported a good therapeutic 
effect when usingnegative pressures ranging 
from 300 to 600 mmHg with instillation. In the 
instillation group the rate of recurrence of infec-
tion was 3/30 (10%), whereas 55/93 (58.5%) 
of the controls had a recurrence. Moreover, in 
those treated with instillation, the total dura-
tion of hospital stay was shortened, the num-
ber of surgical procedures was smaller as  
compared with the controls, and the need for 
repeated surgical interventions was less in 
comparison with the present standard app- 
roach. However, Moryk reported in experimen-
tal wounds that were treated with 125 mmHg 
vacuum had been filled with granulation tissue 
by day 8 in swine; wounds treated with lower 
(filled 21.2% with new tissue) or higher (filled 
5.9% with new tissue) than 125 mmHg result in 
a significant decrease in the formation of gran-
ulation tissue at this time. Our experience is 
more in favor of the strength of using negative 
pressure being higher than 125 mmHg, consis-
tent with what is described by Kim PJ et al..

Moreover, the period when negative pressure  
is applied is continuous, not intermittent. In 
practice, intermittent negative pressure will 
increase the possibility of maceration to the 
surrounding tissue, loss of a seal, and lead to 
the leaks of the occlusive dressing. Our experi-
ence is more in favor of the negative pressure 
applied is continuous. Additionally, a recom-
mendation for an absolute volume of solution  
is not possible. In practice, diabetic wounds  
are irregular or inconsistent in size; too much 
volume of solution may cause maceration of 
the surrounding tissue, which leads to the le- 
aks of the occlusive dressing. On the contrary, 
insufficient volume will not allow enough solu-
tion to irrigate the entire wound, especially 
since some irregular wounds are more obvious. 

We recommend an appropriate volume of instil-
lation solution to monitor the foam until the 
foam is visibly saturated. As far as the installa-
tion solution also needs to be concerned. The 
literature recommends different instillation so- 
lution [34]. It is important to consider the  
goals of the therapy when selecting an instilla-
tion solution, taking into account the solution’s 
potential toxicity, activity, availability, and cost. 
And these suggestions have been accepted by 
more and more expert panels.

NPWTi was a critical adjunct in both cases, 
used after initial and subsequent debridement. 
Its application strongly and effectively promot-
ed wound healing in patients, reducing the 
number of surgeries and hospital stays. The 
core value of NPWTi lies in the periodic la- 
vage-stay-suction cycle. Therefore, we recom-
mend that in complex, infected, contaminated, 
or poorly responsive wounds, especially DFU, 
NPWTi can be applied effectively to clean the 
wound, reduce bioburden, and promote granu-
lation tissue growth, thereby creating favorable 
conditions for eventual surgical closure or sec-
ondary healing. It should be noted that NPWTi 
is an adjunct therapy after debridement and is 
not a substitute for adequate surgical debride-
ment of infected or necrotic tissue. For system-
ic infections, appropriate antibiotics must be 
used based on culture and susceptibility re- 
sults. Wounds should be reassessed at each 
dressing change to decide whether to con- 
tinue NPWTi, switch to conventional NPWT, or 
allow final closure.

On health education of family doctor or a com-
munity doctor 

The recurrence of DFU rates is very high, being 
greater than 50% after 3 years. Many studies 
around the world support the belief that imple-
menting prevention and management princi-
ples is associated with a decrease in recur-
rence of DFU [9-11, 35]. The diagnosis, treat- 
ment, and prevention of DFU are interconnect-
ed. The holistic assessment plays a crucial role 
in the prognosis of treatment. The whole physi-
cal assessment should include the assess-
ment of medical disease, blood sugar control 
level, lower limb vascular conditions, and nutri-
tional status of the whole body. Any factors that 
are not controlled will directly impact the wound 
healing. Good blood sugar should be controlled 
and run through the whole treatment process 
in patients with diabetic foot.



Holistic management of diabetic foot ulcers

245	 Int J Burn Trauma 2025;15(6):238-247

After the acute phase, considering the cost  
and societal impact of diabetic foot problems, 
to adequately manage the patients, formulat-
ing one pragmatic follow-up program, and de- 
tecting earlier potential failures of well-retained 
structured and well-healed wounds are neces-
sary in the modern era. 

A follow-up plan according to the individual  
differences of patients, disease progress, and 
accurate health problems of patients should be 
made by a family doctor or a community doctor. 
There is evidence confirming the efficacy of pre-
ventative foot care education either in the pre-
vention of first foot ulcers or of recurrent foot 
ulceration. Plantar pressure evaluation should 
also be performed after ulcer healing. Eva- 
luation and fitting of appropriate supports and 
other necessary preventive implementation to 
avoid ulcer recurrence effectively. A family doc-
tor or a community doctor can provide foot care 
education and regularly check the skin ther-
mometer, alerting patients in the pre-ulcerative 
phase with the hope of preventing the actual 
ulcer from developing. 

In health education, nutrition plays an essential 
role in chronic wound healing, as extra nutri-
ents are needed for tissue repair and to resto- 
re losses through wound exudate. Insufficient 
intake of nutrition has been linked to delayed 
wound healing and dehiscence. Supplementa- 
tion would improve healing of foot ulcers in per-
sons with diabetes [18]. Various vitamins and 
supplements also impact wound healing also 
[36]. Some suggestions from the multidisci-
plinary diabetic foot care team are worth rec-
ommending. In 2017, RCTs suggested the use 
of magnesium, omega-3 fatty acids, zinc sul-
fate, and vitamin D benefits wound healing [37, 
38].

Conclusion

1. The purpose of this paper is to provide our 
experience in order to effectively treat DFU, 
which is a comprehensive evaluation of the 
patient that must be done as soon as possible. 
Multidisciplinary consultation is of vital impor-
tance in the diagnosis and treatment of DFU. 
Successful healing of DFU typically requires a 
holistic concept, a system concept, and a mul- 
tidisciplinary approach. 

2. NPWT and NPWTi are viable options for the 
treatment of DFU after surgical debridement. 
Combining surface flushing technology and 
negative pressure drainage technology. NPWTi 
has been confirmed to play an important role in 
the healing of the DFU. There is no consensus 
in the published literature on the strength and 
the mode of using negative pressure. The instil-
lation solution and volume also lack consen-
sus. The experience provided is customized to 
the specific circumstances.

3. The surgical debridement principle of “thor-
ough and minimally invasive” should be usually 
adopted in DFU. The objective is to establish an 
enhanced biological milieu conducive to wound 
healing.

4. Holistic assessment and system concept 
play a crucial role in the prognosis of treatment. 
Health education from a family doctor or a com-
munity doctor is a recommended way. These 
can shorten hospital stays, reduce medical 
costs, and reduce post-surgical recurrence.

Acknowledgements

We are grateful to all patients whose participa-
tion made this research possible. This study 
was supported by National Natural Science 
Foundation of China (82272276), Guangdong 
Basic and Applied Basic Research Foundation 
(2022A1515012160), Foshan City Self-Funded 
Science and Technology Innovation Project 
Fund (2420001004294).

Informed consent was obtained from all indi-
vidual participants included in the study.

Disclosure of conflict of interest

None.

Address correspondence to: Junyi He, Depart- 
ment of Orthopedics, The Chancheng Rehabilitation 
Hospital of District People’s Hospital of Foshan, 2nd 
Floor, No. 11 Tonghuadong 2nd Road, Chancheng 
District, Foshan 528000, Guangdong, China. E-mail: 
862668502@qq.com; Ronghua Yang, Department 
of Burn and Plastic Surgery, Guangzhou First Peo- 
ple’s Hospital, South China University of Techno- 
logy, No. 1 Panfu Road, Yuexiu District, Guangzhou 
510030, Guangdong, China. E-mail: 21720091@
qq.com

mailto:862668502@qq.com
mailto:21720091@qq.com
mailto:21720091@qq.com


Holistic management of diabetic foot ulcers

246	 Int J Burn Trauma 2025;15(6):238-247

References

[1]	 Bettle G 3rd, Bell DP and Bakewell SJ. A novel 
comprehensive therapeutic approach to the 
challenges of chronic wounds: a brief review 
and clinical experience report. Adv Ther 2024; 
41: 492-508.

[2]	 Everett E and Mathioudakis N. Update on man-
agement of diabetic foot ulcers. Ann N Y Acad 
Sci 2018; 1411: 153-165.

[3]	 Pitocco D, Spanu T, Di Leo M, Vitiello R, Rizzi A, 
Tartaglione L, Fiori B, Caputo S, Tinelli G, Zac-
cardi F, Flex A, Galli M, Pontecorvi A and San-
guinetti M. Diabetic foot infections: a compre-
hensive overview. Eur Rev Med Pharmacol Sci 
2019; 23 Suppl: 26-37.

[4]	 Bolton L. Diabetic foot ulcer: treatment chal-
lenges. Wounds 2022; 34: 175-177.

[5]	 Abdalla MMI, Mohanraj J and Somanath SD. 
Adiponectin as a therapeutic target for diabet-
ic foot ulcer. World J Diabetes 2023; 14: 758-
782.

[6]	 Deng H, Li B, Shen Q, Zhang C, Kuang L, Chen 
R, Wang S, Ma Z and Li G. Mechanisms of dia-
betic foot ulceration: a review. J Diabetes 
2023; 15: 299-312.

[7]	 Bandyk DF. The diabetic foot: pathophysiology, 
evaluation, and treatment. Semin Vasc Surg 
2018; 31: 43-48.

[8]	 Zhang P, Lu J, Jing Y, Tang S, Zhu D and Bi Y. 
Global epidemiology of diabetic foot ulcer-
ation: a systematic review and meta-analysis. 
Ann Med 2017; 49: 106-116.

[9]	 Schaper NC, van Netten JJ, Apelqvist J, Bus SA, 
Fitridge R, Game F, Monteiro-Soares M and 
Senneville E; IWGDF Editorial Board. Practical 
guidelines on the prevention and management 
of diabetes-related foot disease (IWGDF 2023 
update). Diabetes Metab Res Rev 2023; 40: 
e3657.

[10]	 Boulton AJ, Vileikyte L, Ragnarson-Tennvall G 
and Apelqvist J. The global burden of diabetic 
foot disease. Lancet 2005; 366: 1719-1724.

[11]	 Lavery LA, Higgins KR, Lanctot DR, Constan-
tinides GP, Zamorano RG, Athanasiou KA, Arm-
strong DG and Agrawal CM. Preventing diabet-
ic foot ulcer recurrence in high-risk patients: 
use of temperature monitoring as a self-as-
sessment tool. Diabetes Care 2007; 30: 14-
20.

[12]	 Isei T, Abe M, Ikegami R, Kato H, Sakurai E, Ta-
nizaki H, Nakanishi T, Matsuo K, Yamasaki O, 
Asai J, Asano Y, Amano M, Ishii T, Isogai Z, Ito T, 
Inoue Y, Irisawa R, Iwata Y, Otsuka M, Omoto Y, 
Kadono T, Kaneko S, Kanoh H, Kawakami T, 
Kawaguchi M, Kukino R, Kono K, Koga M, 
Kodera M, Sakai K, Sarayama Y, Shintani Y, 
Tanioka M, Tsujita J, Doi N, Hashimoto A, 
Hasegawa M, Hayashi M, Hirosaki K, Fujita H, 

Fujimoto M, Fujiwara H, Maekawa T, Madokoro 
N, Motegi S, Yatsushiro H, Yoshino Y, Pavoux 
ALE, Tachibana T and Ihn H. Wound, pressure 
ulcer, and burn guidelines - 3: guidelines for 
the diagnosis and treatment of diabetic ulcers 
and gangrene, second edition. J Dermatol 
2025; 52: e391-e429.

[13]	 Csonka V, Varjú C and Lendvay M. Diabetes 
mellitus-related musculoskeletal disorders: 
unveiling the cluster of diseases. Prim Care 
Diabetes 2023; 17: 548-553.

[14]	 Kim PJ, Attinger CE, Constantine T, Crist BD, 
Faust E, Hirche CR, Lavery LA, Messina VJ, 
Ohura N, Punch LJ, Wirth GA, Younis I and Teot 
L. Negative pressure wound therapy with instil-
lation: international consensus guidelines up-
date. Int Wound J 2020; 17: 174-186.

[15]	 Catterall RC, Martin MM and Oakley W. Aetiol-
ogy and management of lesions of the feet in 
diabetes. Br Med J 1956; 2: 953-957.

[16]	 Sumpio BE, Aruny J and Blume RA. The multi-
disciplinary approach to limb salvage. Acta 
Chir Belg 2004; 104: 647-653.

[17]	 Driver VR, Madsen J and Goodman RA. Reduc-
ing amputation rates in patients with diabetes 
at a military medical center: the limb preserva-
tion service model. Diabetes Care 2005; 28: 
248-253.

[18]	 Krishnan S, Nash F, Baker N, Fowler D and Ray-
man G. Reduction in diabetic amputations 
over 11 years in a defined U.K. population: 
benefits of multidisciplinary team work and 
continuous prospective audit. Diabetes Care 
2008; 31: 99-101.

[19]	 Larsson J, Apelqvist J, Agardh CD and Sten-
ström A. Decreasing incidence of major ampu-
tation in diabetic patients: a consequence of a 
multidisciplinary foot care team approach? Di-
abet Med 2009; 12: 770-776.

[20]	 Fortington LV, Geertzen JH, van Netten JJ, 
Postema K, Rommers GM and Dijkstra PU. 
Short and long term mortality rates after a 
lower limb amputation. Eur J Vasc Endovasc 
Surg 2013; 46: 124-131.

[21]	 Thorud JC, Plemmons B, Buckley CJ, Shibuya N 
and Jupiter DC. Mortality after nontraumatic 
major amputation among patients with diabe-
tes and peripheral vascular disease: a system-
atic review. J Foot Ankle Surg 2016; 55: 591-
599.

[22]	 Loney A, Diaz-Garcia RJ, Murdoch JM and 
Spitzer M. Utilizing international consensus 
panel recommendations and a clinical deci-
sion tree to guide selection of negative pres-
sure wound therapy. Wounds 2023; 35: E209-
E217.

[23]	 Tan JS, Friedman NM, Hazelton-Miller C, Flana-
gan JP and File TM Jr. Can aggressive treat-
ment of diabetic foot infections reduce the 



Holistic management of diabetic foot ulcers

247	 Int J Burn Trauma 2025;15(6):238-247

need for above-ankle amputation? Clin Infect 
Dis 1996; 23: 286-291.

[24]	 Troisi N, Bertagna G, Juszczak M, Canovaro F, 
Torri L, Adami D and Berchiolli R. Emergent 
management of diabetic foot problems in the 
modern era: improving outcomes. Semin Vasc 
Surg 2023; 36: 224-233.

[25]	 Steed DL, Donohoe D, Webster MW and Linds-
ley L. Effect of extensive debridement and 
treatment on the healing of diabetic foot ul-
cers. Diabetic Ulcer Study Group. J Am Coll 
Surg 1996; 183: 61-64.

[26]	 Isaac AL and Armstrong DG. Negative pressure 
wound therapy and other new therapies for di-
abetic foot ulceration: the current state of play. 
Med Clin North Am 2013; 97: 899-909.

[27]	 Armstrong DG and Lavery LA; Diabetic Foot 
Study Consortium. Negative pressure wound 
therapy after partial diabetic foot amputation: 
a multicentre, randomised controlled trial. 
Lancet 2005; 366: 1704-1710.

[28]	 Blume PA, Walters J, Payne W, Ayala J and Lan-
tis J. Comparison of negative pressure wound 
therapy using vacuum-assisted closure with 
advanced moist wound therapy in the treat-
ment of diabetic foot ulcers: a multicenter ran-
domized controlled trial. Diabetes Care 2008; 
31: 631-636.

[29]	 Timmer AS, Zwanenburg PR, Eskes AM, 
Hompes R and Boermeester MA. The effect of 
negative-pressure wound therapy with instilla-
tion compared to current standard care on 
wound closure time of infected wounds: a sys-
tematic review and meta-analysis. Plast Re-
constr Surg 2022; 150: 176e-188e.

[30]	 Gupta S, Gabriel A, Lantis J and Téot L. Clinical 
recommendations and practical guide for neg-
ative pressure wound therapy with instillation. 
Int Wound J 2015; 13: 159-74.

[31]	 Timmers MS, Graafland N, Bernards AT, Nelis-
sen RG, van Dissel JT and Jukema GN. Nega-
tive pressure wound treatment with polyvinyl 
alcohol foam and polyhexanide antiseptic solu-
tion instillation in posttraumatic osteomyelitis. 
Wound Repair Regen 2009; 17: 278-286.

[32]	 Morykwas MJ, Faler BJ, Pearce DJ and Argenta 
LC. Effects of varying levels of subatmospheric 
pressure on the rate of granulation tissue for-
mation in experimental wounds in swine. Ann 
Plast Surg 2001; 47: 547-551.

[33]	 Morykwas MJ, Argenta LC, Shelton-Brown EI 
and McGuirt W. Vacuum-assisted closure: a 
new method for wound control and treatment: 
animal studies and basic foundation. Ann 
Plast Surg 1997; 38: 553-562.

[34]	 Giri P, Krishnaraj B, Chandra Sistla S, Sistla S, 
Basu D, Shankar G, Akkilagunta S and Rupare-
lia J. Does negative pressure wound therapy 
with saline instillation improve wound healing 
compared to conventional negative pressure 
wound therapy? - A randomized controlled trial 
in patients with extremity ulcers. Ann Med Surg 
(Lond) 2021; 61: 73-80.

[35]	 Martínez García RM, Fuentes Chacón RM, Lo-
renzo Mora AM and Ortega Anta RM. Nutrition 
in the prevention and healing of chronic 
wounds. Importance in improving the diabetic 
foot. Nutr Hosp 2021; 38: 60-63.

[36]	 Afzali H, Jafari Kashi AH, Momen-Heravi M, 
Razzaghi R, Amirani E, Bahmani F, Gilasi HR 
and Asemi Z. The effects of magnesium and 
vitamin E co-supplementation on wound heal-
ing and metabolic status in patients with dia-
betic foot ulcer: a randomized, double-blind, 
placebo-controlled trial. Wound Repair Regen 
2019; 27: 277-284.

[37]	 Soleimani Z, Hashemdokht F, Bahmani F, 
Taghizadeh M, Memarzadeh MR and Asemi Z. 
Clinical and metabolic response to flaxseed oil 
omega-3 fatty acids supplementation in pa-
tients with diabetic foot ulcer: a randomized, 
double-blind, placebo-controlled trial. J Diabe-
tes Complications 2017; 31: 1394-1400.

[38]	 Momen-Heravi M, Barahimi E, Razzaghi R, 
Bahmani F, Gilasi HR and Asemi Z. The effects 
of zinc supplementation on wound healing and 
metabolic status in patients with diabetic foot 
ulcer: a randomized, double-blind, placebo-
controlled trial. Wound Repair Regen 2017; 
25: 512-520.


