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Abstrak 

Chronic Venous Leg Ulcers (CVLUs) are vascular diseases and require complex wound care from 

a patient, wound, health personnel and dressing factors. Cadexomer Iodine (CI) and 

Polyhexamethylene Biguanide (PHMB) are antimicrobial and broad-spectrum wound washing 

fluids. The uncontrolled infection will complicate wound healing due to bacteria or plankton from 

the biofilm stage to infection, which causes a long healing time. Purpose: to determine the 

effectiveness of the combination of Polyhexamethylene biguanide and Cadexomer Iodine on 

venous leg ulcer wound healing. Methods: This study is a case study using CVLUs as a sample, 

with pre-test and post-test designs, patients with CVLUs received topical antimicrobial CI and 

PHMB interventions on wounds for 7 weeks. The sample in this study used one sample with a pre-

post treatment design for seven days.. The instrument uses the Bates Jensen Wound Assessment 

Tool. Results: The combination of CI and PHMB was shown to improve the healing of CVLUs by 

controlling bacterial infection in wounds. In the 2nd week, the wound was 26cm x 15cm, the slough 

was reduced, and the red base wound increased. In the 3rd week, the wound was stage 4, and the 

granulation increase was 75%. In the 7th treatment, the wound size scale increased 7cmx4cm, the 

wound became stage 2, and a significant increase in epithelialization was 75%. Conclusion: The 

combination of PHMB and CI has been shown to control infection at the biofilm stage to critical 

colonization, reduce odour and significantly control infection, and increase granulation and 

epithelialization in CVLUs. 
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INTRODUCTION 

The infection has a high risk of 

inhibiting the healing of CVLUs 

caused by biofilm or plankton, which 

causes the wound to be difficult to 

heal, enlargement of wound scale and 

pain in the wound area and increased 

exudate (Green et al. 2014; Pugliese 

2016). The prevalence of VLUs 

increases every year with an average 

of women and at the age of 65 years 

from 0.5% new cases of 1000 people 

in 2010 to 1 new case every year 1000 

people in 2014 and continues to 

increase between 0.8% and 2.2 % 

VLU for everyone who has difficulty 

healing VLUs (Berenguer Pérez et al. 

2019). The prognostic factors for 

VLUs are most problems with blood 

vessels, age, gender, infection, ulcer 

area and duration of ulcers. Vena Leg 

ulcers in patients with a diagnosis of 

wound infection 74.7% of wound 

peeling and expansion of <1.3 be 

>10cm2 (Jenkins et al. 2019) 

Amputated VLUs patients had 

20.4% infection and 7.7% with wound 

complications (Jupiter 2020). VLU 

wound healing through a complex 

process of wound washing, control of 

wound infection and exudate to 

improve the wound healing process 

and prevent amputation in VLUs 

patients (Atkin et al. 2019). Wound 

washing using PHMB antiseptic does 

not only wash but also gently removes 

dead tissue, necrotic slough and 

biofilm (Shahram et al. n.d.). PHMB 

showed a significant improvement in 

controlling bacteria in the biofilm 

stage, contamination, colonization, 

reducing pain more effectively caused 

by bacterial metabolism, increasing 

chronic wound healing and 

eliminating methicillin-resistant 

Staphylococcus aureus (Dyck and 

Gerber 2016). Wound washing with 

irrigation using 0.04% PHMB can 

prevent the management of surgical 

site infection, and acute wound healing 

is significantly increased by 97.0% 

using PHMB in the longitudinal cohort 

study (Dissemond et al. 2016).  PHMB 

also reduced bacteria to log 10 with the 

highest average of 4.81% (Schwarzer 

2019).  

Biofilm is always present on the 

surface of acute or chronic wounds, 

and biofilm colonizes within 2-4 

hours, mechanical disruption and 

biofilm formation take 24 hours, and 

enhancement of biofilm colony 

evolution takes 2-4 days (Malic et al. 

2011).  Biofilms are often found in 

chronic Venous Leg Ulcer wounds, 

which are very difficult to heal and 

have implications for delayed healing 

because the granulation tissue growth 

tissue is damaged due to biofilm 

activity (Azevedo et al. 2020).  

Biofilm can evolve within 2-4 

days, so antimicrobials that can last 

3x24 hours are needed. Cadexomer 

iodine can last up to 2x24 hours on the 

wound surface, reducing biofilm and 

exudate, which often causes 

maceration, so that wound healing is 

delayed and determines the duration of 

treatment (Gueltzow et al. 2018). 

Biofilm can evolve within 2-4 days, so 

antimicrobials that can last 3x24 hours 

are needed. Cadexomer iodine can last 

up to 2x24 hours on the wound 

surface, reducing biofilm and exudate 

(Sweere et al. 2020). 

From the explanation above, the 

writer wants to know whether there is 

an effect of the combination of 



Viva Medika: Jurnal Kesehatan, Kebidanan, dan Keperawatan, 16 (01), September 2022 

Asmat Burhan, et. al. (Combination of Polyhexamethylene Biguanide and Cadexomer Iodine in 

Healing Chronic Venous Leg Ulcers: A Case Report) 

 

14 
Viva Medika | VOLUME 16/NOMOR 01/SEPTEMBER/2022 

 

Polyhexamethylene biguanide and 

Cadexomer Iodine relaxation on 

increasing venous leg ulcer wound 

opening in the categories of wound 

size, infection, and wound healing 

time. The author conducted research at 

the Luke Hospital in Bangkalan. 

 

METHODOLOGY 

This study is a case study using 

samples of patients with chronic 

venous leg ulcers, with pre-test - post-

test designs, CVLUs patients receiving 

topical antimicrobial cadexomer 

iodine intervention and wound 

washing using Polyhexamethylene 

Biguade on the wound surface for 7 

weeks in 14 treatments. The sample in 

this study was one person with a pre-

post treatment design at the Lukas 

Hospital in Bangkalan. Assessment of 

wound healing results using the Bates 

Jensen Wound Assessment Tool 

instrument 13 items that have been 

validated and reliable with 1 item 

including size, depth, wound edges, 

undermining, type of necrotic tissue, 

amount of necrotic tissue, type of 

exudate, amount of exudate, colour 

around the wound, , granulation and 

epithelialization. By healing category: 

Heal 1-12 Score, Regeneration 13-60 

Score and Degeneration >60 Score 

(Bates‐Jensen et al. 2019). 

CASE REPORT 

A 47-year-old woman came with a 

wound on her right leg that appeared 3 

months ago. He has been hospitalized 

previously with a leukocyte value of 

17,289sel/ul, and the patient's blood 

sugar is 190. The patient has been 

diagnosed with type 2 diabetes 

mellitus for 5 years, with the patient's 

blood sugar being uncontrolled due to 

not routine control and taking 

medication. Patients come to 

independent nursing practice with vital 

signs in normal condition. At the time 

of the assessment using the first 

BJWAT, we obtained a score of 56 

with the wound condition, two areas of 

leg wounds measuring 2x2cm and the 

second wound 7x5cm, the depth of the 

wound were Stage 3, the edges of the 

wound did not merge with the wound 

bed, there was a cave connecting one 

wound to the second wound area of 

4cm.There is an odour in the wound, 

necrotic tissue, and sticky. Hard 

sought with an amount of 100% of the 

wound bed, the type of exudate 

released is purulent with a large 

amount of exudate, the skin around 

thewound is dark red with signs of 

erythema, swollen left leg by palpation 

for pitting oedema less than <4mm 

around the wound, slought 100%, a lot 

of exudates, wound, there is no 

hardening of the tissue edge of the 

wound, there is no granulation tissue 

and epithelialization. Examination of 

the ABI in the patient got a value of 0.8 

mmHg, and there was a problem in the 

venous system. 

RESULT 

 

Figure 1. Assesment 
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Wound condition BJWAT score 56, 

and there is infection with leukocytes 

17,289 cells/ul, slough 100% exudate, 

a lot of odour, erythema, oedema with 

pitting <4mm around the wound, stage 

3 wound depth, ABI 0.8 mmHg, no 

tissue, Hb 8g/dl, Normal Albumin. 

 

Figure 2. Aplication Combination 

Polyhexamethyline Biguanide and 

Cadexomer Iodine 

In the second week, we washed the 

wound using PHMB and Conservative 

Sharp Wound Debridement (CSWD) 

to remove all necrotic tissue, reached 

slough and the red wound base, and the 

wound data became one with wound 

size 26cmx15cm, no undermining, 

50% slough, there is still an odour, a 

lot of exudates, the edges of the wound 

look partially fused with the 

granulation wound bed 25%, there is 

no epithelialization, and the APBI is 

0.7 mmHg. 

 

Figure 3. Wound Healing Process 

In the fourth week, the wound size 

decreased to 24x11cm, and the depth 

became stage 3. A small portion of the 

wound area has a stage 4 of 15%, and 

there is still a biofilm, there is no 

odour, the edges of the wound and the 

surface begin to merge and a 

significant increase in granulation of 

85% and growth epithelium by 25%.  

 

Figure 4. Process Epitelization 

In the seventh week, Hb 11 g/dl, 

leukocytes 12,649 cells/ul, BJWAT 

score 22, wound size also increased to 

7cmx 4cm, 75% significant epithelial 

increase with 75% granulation. 

DISCUSSION 

Infection control in the healing 

of CVs wounds is very important. 

Comprehensive treatment should be 

implemented to improve outcomes and 

prevent amputation of the foot 

(Hinchliffe et al. 2019). The main goal 

of treatment is to wash the wound 

properly and control infection from 

biofilm, contamination and 

colonization to improve the wound 

healing process (Tate, Price, and 

Harding 2018). Wound healing is very 

complex due to internal factors of 

smooth venous blood vessels, and 

angiogenesis, while external infection 

control, dressings and good clinical 

care according to standard operating 
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procedures (Guest, Fuller, and 

Vowden 2018). The things that 

underlie wound care are biofilm 

control that can inhibit the process of 

granulation growth and 

epithelialization, excessive exudate 

causes maceration caused by bacterial 

metabolism, plasma leakage in veins 

causing edema in the extremities 

(Metcalf, Parsons, and Bowler 2016; 

Roy et al. 2020; Settipalli et al. 2019). 

Cadexomer Iodine (CI) is an 

antimicrobial that is applied to the 

wound surface to control and kill 

infections caused by bacteria or 

plankton that can last 2x 24 hours on 

the wound surface. (Fitzgerald et al. 

2017; Skog et al. 1983).  The odour in 

the wound was identified as a bacterial 

infection caused by metabolism. 

Besides being able to control CI 

infection, it can also control bioburden 

and exudate in the wound so that the 

wound healing process is not disturbed 

(Norman et al. 2018). There are many 

techniques for controlling infection in 

CVLUs that can be used by nursing 

professionals. 

Polyhexamethylene Biguanide 

(PHMB) is a liquid for washing 

wounds properly and correctly, 

irrigation using PHMB is cleaner and 

removes bacteria, and compression 

techniques on the wound surface 

CVLUs are more effective in 

removing biofilm (Bain et al. 2020).  

Mechanical debridement with PHMB 

using gauze to remove and remove 

bioburden and slough in chronic 

wounds (Sams-Dodd and Sams-Dodd 

2020).  Proper washing of the wound 

will facilitate further management so 

that it can improve the healing process 

(Worsley et al. 2019) 

CVLU wound healing also 

includes autolytic debridement using 

zinc cream to remove necrotic or 

sloughy tissue by combining Alginate 

to support angiogenesis and growth of 

granulation to epithelialization 

(Phillips et al. 2020; Sanaei and 

Tahmasebpoor 2021). Foam for 

absorption of excess exudate so as to 

prevent maceration and widening of 

the wound surface (Ousey et al. 2019). 

The overall performance of the 

combination of PHMB and 

Cadexomer Iodine was shown to 

function as infection control in the 

biofilm, contamination, and 

colonization stages, and we observed a 

decrease in bioburden, infection and a 

significant increase in granulation and 

epithelialization as well as a decrease 

in exudate. 

Wound healing CVLUs are 

difficult to heal and often recur. 

Complex management must be given 

from infection control from the 

inflammatory stage to wound closure 

(Xia et al. 2020). Bioburden needs to 

be removed to increase the 

epithelialization process and good 

venous circulation to prevent plasma 

leakage so as to prevent oedema in the 

lower extremities, which can cause 

complications in CVLUs wound 

healing due to ischemia (Mayandi et 

al. 2020; Sermsathanasawadi et al. 

2020).  The healing process of CVLUs 

requires complex management of 

wound factors, patients, health 

workers and selection of dressings to 

control wound infection so as to 

improve healing outcomes (Jones 

2019). 

The researcher's assumption is 

that combining Polyhexamethylene 

Biguanide and Cadexomer Iodine in 
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Chronic Venous Leg Ulcers (CVLUs) 

can control infection at the biofilm 

stage; contamination and colonization 

can even reduce odor. Healing time is 

faster in increasing granulation and 

epithelialization. This combination is 

also an alternative to mechanical 

debridement as a non-invasive 

procedure and can be done by nursing. 

 

CONCLUSION 

We observed that wound care 

combined with Polyhexamethylene 

Biguanide and Cadexomer Iodine in 

Chronic Venous Leg Ulcers (CVLUs) 

improves the wound healing process 

by reducing the biofilm on the wound 

surface and controlling the infection. 

In addition, it reduces odor and is an 

option as a mechanical debridement to 

improve the granulation and 

epithelialization process in Chronic 

Venous Leg Ulcers (CVLUs). 
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