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Patient Data - ID 1:   

Gender: Female        Age: 69  
Ulcer Aetiology: Surgical dehiscence        Comorbility: Hypertension

The patient underwent suturing of the right Achilles tendon in October 2015. Two months after surgery, a 
scar revision was performed due to the onset of an infection in the suture group. After another 2 months, 
a part of the infected and necrotic Achilles tendon had to be cleaned and removed. At the end of surgery, 
the patient was administered a systemic antibiotic therapy for a week, after which she began a treatment 
cycle with the SmartXide2 CO2 laser. 

The lesion initially showed a fibrinous base; thickened, macerated wound edges; abundant greenish-brown 
exudate; slight foul odour. 

(A): The wound as it appeared prior to initiating treatment with the SmartXide2 CO2 laser. On the right, 
a part of the tendon which still shows signs of infection. (B): Wound completely re-epithelialized after 
4 months and a half of treatment. A total of 14 weekly laser sessions have been carried out. (C) – (F): 
Some intermediate images showing the evolution of the wound during the healing process. In detail (D): 
image from 20 June 2016 when a laser treatment was carried out. (E): Image from 11 July 2016 when the 
wound was only checked and medicated. (F): 25 July 2016. Over a month after the last laser session, re-
epithelialization is still not complete. Another session was performed and three days later, the image of 
the wound at follow-up is as shown in Figure (B).
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Patient Data - ID 1 (detail):   

Gender: Female        Age: 69  
Ulcer Aetiology: Surgical Dehiscence        Comorbility: Hypertension

(A): Image of the wound as it appeared prior 
to initiating the course of treatment with the 
SmartXide2 CO2 laser system. Top right, part of 
the Achilles tendon after removal. The surface 
of the tendon still shows signs of infection.

(B): The wound as it appeared after the first 
laser session. The wound bed and the tendon 
surface are completely cleaned.
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Patient Data - ID 2:   

Gender: Female        Age: 63        Age of the ulcer: 3 months 
Wound aetiology: Surgical dehiscence        Comorbility: Breast neoplasia 

The patient underwent a mastectomy in early 
2015 for a tumour in her left breast. After 3 
months, reconstruction surgery was performed 
that caused extensive ulceration in the inner 
region of the breast.

The lesion initially showed 70% of adipose 
tissue in liponecrosis; inflamed, thickened 
and invaginated edges; the perilesional tissue 
shows hard oedema and redness; exudate not 
evaluable due to its position; no odour. There 
was also a detachment towards the armpit 
measuring 6.5 cm in length.

(A): The lesion as it appeared before treatment. 
The SmartXide2 CO2 laser was used to debride 
the ulcer. 

(B): Three months and half follow-up after 
the end of the treatment cycle. Evident 
improvement especially for the lesion depth.

(C) – (E): Intermediate images showing the 
evolution of the wound during the various 
stages of the healing process.  After 2 months 
of treatment (photo D) the length of the 
detachment towards the armpit had reduced to 
3 cm. 

(F): The fully riepithelialized wound at the end of 
the treatment cycle. The sessions were carried 
out weekly for 5 and a half months.
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Patient Data - ID 3:   

Gender: Female        Age: 73        Age of the Ulcer: Almost 30 years old 
Ulcer Aetiology: Radiotherapy        Comorbility: Adenocarcinoma

Chronic ulcer resulting from radiation treatment.

The lesion initially showed chronic inflammation with perilesional oedema and dystrophic calcification due 
to a local degenerative tissue anomaly (such calcification is probably a delayed complication, due to the 
radiotherapy).

(A): The ulcer as it appeared before CO2 laser treatment for ulcer debridement, and for photoablation of fibrin 
and calcified tissue. (B): Appearance of the ulcer at the end of the first laser session. (C): Appearance of the 
ulcer after 3 laser sessions. Re-epithelialization process clearly in place. The perilesional inflammation has 
almost completely regressed. (D): Lesion after 5 laser sessions. The wound is partially riepithelialized. The 
remaining area is covered by granulation tissue. There is no inflammation or oedema, and no evidence of 
calcification. (E): The progress of the re-epithelialization process is visible. This was at the last laser session. 
(F): Follow-up 20 days after the last treatment with the CO2 laser. Mucosa completely riepithelialized. No 
inflammation observed.  
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Patient Data - ID 4:   

Gender: Male         Age: 85        Wound Aetiology: Post-traumatic ulcer
Comorbility: Arteriopathy, superficial venous insufficiency, ischaemic heart disease 
and atrial fibrillation. Undergoing treatment with oral antihypertensives and anticoagulants.

Lesion on the front of the left ankle, caused by poor superficial circulation on the rotation flap. The patient 
had a car accident in 1966, treated with a dermal-epidermal graft. In 2008, following several relapses, he 
was given a rotation flap. Due to a defect in the superficial circulation on the flap, ulceration formed which 
was treated in 2009 with an initial series of sessions with the CO2 laser until complete recovery. The 
images shown in this case report refer to a 2015 relapse which was suspected to be of a traumatic nature, 
treated with advanced medications and a second series of sessions with the SmartXide2 laser. 

The ulcer initially showed a fibrous, fibrinous and necrotic base; thickened and dehydrated edges; 
dyschromia and atherosclerosis of the perilesional tissue; little exudate; no odour. Depth: deep dermis. 

(A): The lesion as it appeared after an initial phase of wound dressings and sessions with the SmartXide2 
CO2 laser used to debride the ulcer and stimulate the edges (small holes can be seen on the edge of the 
wound, made with the laser, in order to enhance epithelialization). Compared to initial conditions, the ulcer 
was far more superficial. (B):  Wound follow-up 3 months and half after the end of the second course of 
treatment. The laser sessions were performed every 7-15 days. Patient was discharged after 7 months 
when the lesion was fully re-epithelialized. (C) – (F): Intermediate images showing the evolution of the 
wound during the various stages of the healing process.
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Patient Data - ID 5:   

Gender: Male        Age: 82        Age of the ulcer: 2 months
Wound aetiology: Surgical dehiscence       Comorbility: Arteriopathy

Ulcer in left pretibial region. A surgical dehiscence following fasciotomy of the lower limb with post 
necrotizing fasciitis. 

Initially, the patient showed a deep cavity wound with fibrinous base; invaginated edges; inflamed 
perilesional tissue; abundant exudate. No smell. 

The patient was treated with SmartXide2 CO2 laser sessions for the surgical debridement of the lesion 
+ advanced dressings and bandages. The laser treatments were performed every 7-15 days followed by 
off-treatment periods.   

(A): The lesion as it appeared after the first two sessions with the CO2 laser. (B): The fully re-epithelialized 
wound at the end of the treatment cycle, after about 8 months and 15 laser sessions. (C) – (F): Intermediate 
images showing the evolution of the wound during the various stages of the healing process.  
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Patient Data - ID 6:   

Gender: Female        Age: 77        Age of the ulcer: 3 months       
Wound aetiology: Surgical dehiscence        Comorbility: Superficial venous insufficiency

Wound Details:

The patient underwent percutaneous osteotomy surgery for a bursitis on the 5th metatarsal. 

The lesion initially had a pus-filled base, macerated edges; abundant exudate; no odour. Initial surface 2.37 cm2; 
depth about 1.5 cm with bone exposure.

   
(A): The lesion as it appeared before CO2 laser treatment. (B) - (C): Intermediate images showing the 
evolution of the wound during the various stages of the healing process. (D): Follow-up 2 months after 
discharge, with fully re-epithelialized lesion. Eight laser sessions were performed over the 2 months of 
treatment.
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Patient Data - ID 7:   

Gender: Female        Age: 78  
Age of the Ulcer: 5 months        Wound aetiology: Pressure ulcer  
Comorbility: Hypertension and meningioma. Patient unable to walk after a stroke in 2004

Decubitus ulcer on the antihelix of the right ear 
from hospital stay for meningioma surgery.

The lesion initially showed a fibrinous base; 
exposure of cartilage; perpendicular edges; 
little exudate; no odour. Initial surface 1.94 cm2.

 
(A): The lesion as it appeared before the CO2 
laser treatment used to debride the ulcer. 

(B) – (C): The fully riepithelialized wound at the 
end of the treatment cycle. The sessions were 
carried out weekly for 5 and a half months.

(D): The fully re-epithelialized wound at the 
end of the treatment cycle. The sessions 
were performed every 15 days for a total of 6 
treatments.
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Lesion on the outer malleolus of the right ankle 
caused by a ski boot. The ulcer was initially 
treated only with advanced medication, but this 
had led to a gradual deterioration, increasing in 
size and depth.

The lesion initially showed a fibrinous, pus-
filled base; perpendicular edges; dystrophic 
perilesional tissue; little exudate; no odour. 
Depth of the lesion: exposed tendon. 

(A): The lesion as it appeared before CO2 laser 
treatment. Treatment performed: surgical 
debridement with CO2 laser in combination 
with advanced dressings and bandages.

(B): Intermediate image showing the evolution 
of the lesion over the healing process. 

(C): The re-epithelialized wound at the end of 
the treatment cycle. Sessions were carried out 
every 7-15 days. Patient was discharged after 3 
months.
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Patient Data - ID 8:   

Gender: Male            
Age: 53            
Age of the ulcer: 5.5 months 
Wound Aetiology: Post-traumatic ulcer on scar tissue           
Comorbility: Cardiopathy
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Patient Data - ID 9:   

Gender: Male        Age: 74        Wound Aetiology: Surgical dehiscence  
Comorbility: Colon cancer and arterial hypertension

CASE REPORTSmartXide2

Wound Healing

The patient underwent surgery in 2007 for a colon tumour. Thereafter a post-laparotomy hernia formed, 
which was operated on in mid 2015 with biomesh placement. This second operation led to post-operative 
complications of wound dehiscence. 

The lesion initially showed a surface area of 50.5 cm2; the base was made up 70% of biomesh and the 
remaining 30% of granulation tissue; thickened, oedematous edges; perilesional tissue normal; abundant 
exudate; pungent odour.

(A): The lesion as it appeared before the SmartXide2 CO2 laser treatment used to debride the ulcer. 
(B): Follow-up 6 months after patient healing (showed in the picture F). (C) – (E): Intermediate images 
showing the evolution of the wound during the various stages of the healing process. (F): The fully re-
epithelialized wound at the end of the treatment cycle, after five and a half months. A total of 16 laser 
sessions were carried out every 7-15 days. 
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Patient Data - ID 10:   

Gender: Male        Age: 72  
Age of the ulcer: 15 days       Wound Aetiology: Burn  
Comorbility: Type 2 diabetes mellitus, peripheral artery disease in the lower limbs, diabetic 
neuropathy, chronic renal failure (stage VI)

Lateral ulcer at the base of the 5th toe due to burns from hot water bottle. The lesion initially presented an 
infection of the dermal tissues through to the underlying bone surfaces with perilesional oedema.

(A):  The lesion as it appeared before the CO2 laser treatment used to debride the ulcer and the photoablation 
of fibrin. (B): Appearance of the ulcer after single treatment with CO2 laser. (C): Appearance of the ulcer 
after 4 laser sessions. Re-epithelialization process clearly in place, as well as a reduction in inflammatory 
and infectious processes. (D): The lesion is completely covered by the healing tissue, after 8 laser sessions. 
The perilesional inflammation has completely regressed. (E): Follow-up 4 weeks after the last treatment 
with the CO2 laser. The lesion is almost completely re-epithelialized. (F): Small lesion completely healed 
after 1 week of traditional dressings.  
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Patient Data - ID 11:   

Gender: Male        Age: 53  
Wound Aetiology: Surgical dehiscence        Age of the ulcer: 5 months  
Comorbility: Type 2 diabetes mellitus, diabetic retinopathy, diabetic neuropathy

Ulcers resulting from surgical dehiscence due to a serious infection after amputation of the second toe on 
the left foot with a fistula to midfoot. The lesion initially presented an infection of the dermal tissues reaching 
the underlying bone surfaces with a perilesional oedema and leakage of abundant pus-like material. 
Remark: the patient was registered on a waiting list for surgical amputation.

(A): The lesion as it appeared before the SmartXide2 CO2 laser treatment used to debride the ulcer and 
the photoablation of fibrin. Given the presence of the fistula, a rigid waveguide probe was used for the 
CO2 laser, to treat the parts that could not be reached with a traditional handpiece. This procedure was 
repeated until the complete disappearance of the fistula (up to image C). (B): Appearance of the ulcer after 
5 sessions, with a reduction in the perilesional inflammation and non-viable tissue. (C): Appearance of the 
ulcer after 10 laser sessions. Re-epithelialization process clearly in place. The edges of the fistula which had 
been greatly reduced in depth were brought together. (D): The lesion is recovering, with the presence of 
granulation tissue across the whole lesion area. The perilesional inflammation has completely regressed. 
(E): Follow-up 3 weeks after the last treatment with the CO2 laser. Lesion completely re-epithelialized. No 
inflammation observed.
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Patient Data - ID 12:   

Gender: Male        Age: 68        Age of the ulcer: 24 months 
Wound Aetiology: Neuro-ischemic diabetic ulcerative lesion  
Comorbility: Type 2 diabetes mellitus, proliferative diabetic retinopathy, obliterating arteriopathy 
subjected to numerous surgical revascularization procedures, diabetic neuropathy, hypokinetic 
dilated ischaemic cardiomyopathy, chronic renal failure (stage III)

Decubitus ulcer after long hospital stay for post-anoxic coma, 
in patient with severe POAD and kidney failure in dialysis 
therapy. The lesion initially presented abundant fibrinous tissue 
reaching the underlying bone surfaces with a perilesional 
oedema and leakage of abundant pus-like material.     

Neuro-ischemic diabetic ulcerative lesion on the outside of the 
ankle due to incorrect footwear with exposure of underlying 
bone surfaces (Texas grade 3D).

(A):  The lesion as it appeared before the CO2 laser treatment 
used to debride the ulcer and the photoablation of fibrin and 
necrotic tissue. 

(B): Lesion after 8 laser sessions. Re-epithelialization 
process clearly in place, as well as a reduction in perilesional 
inflammation. The wound is very clean and granulation tissue 
is present across the whole area with the exception of 
exposed bone surfaces. 

(C): It was decided, given the lack of coverage of the bone 
surfaces with granulation tissue, to perforate the exposed 
bone until bleeding occurred. This procedure was carried out 
for 6 weekly sessions 

(D): Rapid (23 d.d.) onset of granulation tissue formation on 
part of the bone surfaces and reduction of the ulcer. 

(E): Clear improvement in the lesion, both in terms of size and 
re-epithelialization process. 

The lesion has further improved, although still not completely 
healed. The patient is waiting to perform platelet gel treatment. 
The holes made in the bone have nonetheless resulted in a 
significant improvement (difficult to achieve with traditional 
dressings), as shown in image C to image E.
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Wound Healing

Initial lesion hard to treat with traditional surgery due to the presence of fibrinous colliquative tissue and due 
to the depth of the non-viable tissues to be removed.

(A): The lesion as it appeared before the CO2 laser treatment used to debride the ulcer and the photoablation 
of fibrin. Remark: the patient was registered on a waiting list for surgical amputation. (B): Appearance of the 
ulcer during laser session. Necrotic tissue and a part of fibrinous base have removed. (C): Lesion appearance 
at the end of debridement session with SmartXide2 laser.  Using Endoscan scanning system the surgical 
debridement was accurate and complete in only one session even with an extensive lesion. (D): The lesion 
appearance 3 months later, after 6 laser treatments. A remarkable improvement is noticeable, both in terms 
of size and re-epithelialization process.
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Patient Data - ID 13:   

CO2 laser surgical debridement in diabetic foot
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