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Abstract 
Aim: The aim of this study is to analyze the outcome of cases who underwent 
abdominoplasty surgery in our facility for the last five years. Patients and 
Methods: This is a retrospective study analyzing the outcome of patients who 
underwent abdominoplasty from the beginning of January 2015 till the end of 
December 2019 in Zayed Military Hospital, Abu Dhabi, United Arab of Emi-
rates. Postoperative complications were recorded. The effects of risk factors 
including age, sex, smoking, body mass index, associated comorbidity, pre-
vious bariatric surgery and combined procedures were evaluated. Results: 213 
patients were included in this five-year study. Majority of the patients were 
females 161 cases (75.6%) while males presented 52 cases (24.4%). The mean 
age was 38.3 years. The mean BMI was 27 Kg/m2. 127 patients had previous 
bariatric surgery (59.6%) while 86 patients had not (40.4%). There were no 
major systemic complications in the cases as deep venous thrombosis, pul-
monary embolism or paralytic ileus. There was no mortality in the study cas-
es. Out of the 213 cases included in the study, 23 patients developed haema-
toma (10.8%), 8 patients developed seroma formation (3.8%), 3 patients had 
wound infection (1.4%) and one patient had tissue necrosis (0.5%). The com-
plication rate was higher in males 36.4% compared to females 9.9% (p < 0. 
001). The patients who were 40 years old and above had less complications 
rate than those who were below 40 years 9.6% and 21% respectively (p < 
0.005). The patients with BMI of 28 Kg/m2 or less had less complications 
14.3% compared to those above that level 21.2% although it was not a signifi-
cant difference (p = 0.231). 55.7% of the smokers had complications while the 
incidence among non smokers was 8.5% (p < 0.005). Those who underwent 
previous bariatric surgery had more complications 19.7% compared to those 
who had not undergone this surgery 11.6% but it was not statistically signifi-
cant (p = 0.372). Those who had liposuction, plication of the recti muscles or 
both in combination with the abdominoplasty procedure had 8% complica-
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tion rate compared to those who had not these combined procedures done 
23.9% (p < 0.005). Associated comorbidity did not have statistical significance 
in the complication rate. Conclusion: Although abdominoplasty is a safe 
operative procedure, still it has its complications which are mostly haemato-
ma, seroma, wound infection and tissue necrosis. The risk of developing these 
complications is higher among smokers and male patients. Although compli-
cation rate is higher among patients who have elevated BMI above 28 Kg/m2 
and in those who underwent previous bariatric surgery, this was not statisti-
cally significant. Doing abdominoplasty for cases above the age of 40 years 
can be a safe procedure. Judicious liposuction and plication of the recti mus-
cles do not carry higher risk of complications as well as associated comorbid-
ity as long as it is well controlled along the perioperative period. 
 

Keywords 
Abdominoplasty, Outcome, Complications, Risk Factors 

 

1. Introduction 

Abdominoplasty is a commonly performed surgical procedure to reshape the 
body contour by reduction of redundant fat and skin tissue to improve quality 
of life and functional status of patients. [1] Like any other surgical procedure, 
it has a range of complications which vary from one center to another. These 
complications can be divided into systemic complications such as deep venous 
thrombosis, pulmonary embolism, paralytic ileus or even death and local com-
plications as haematoma, seroma, wound infection and tissue necrosis. [2] Re-
viewing the literature shows that there are certain factors which can increase the 
risk of occurrence of these complications as age, male sex, smoking, elevated 
body mass index, comorbidity, history of previous bariatric surgery and com-
bining other procedure to the abdominoplasty surgery as liposuction and plica-
tion of the recti muscles. In this study we will analyze our results in view of the 
postoperative complications and the effect of these risk factors on their inci-
dence. 

2. Patients and Methods 

This is a 5 years retrospective study performed on patients who underwent ab-
dominoplasty in Zayed Military Hospital, Abu Dhabi, United Arab of Emirates 
from the beginning of January 2015 till the end of December 2019. The data of 
the patients were analyzed retrospectively from the patients’ files and through 
the computer system and kept in Excel sheet. The patients who underwent full 
abdominoplasty procedure in the classical way during the selected period were 
included in the study. Those who underwent dermatolipectomy or Fleur-de-Lis 
technique were excluded. The patients who had preexisting medical issues as 
haematological diseases were also excluded from the study.  
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The retrospective analysis included demographic data of patients, such as age, 
sex and body mass index (BMI). The increased risk factors for the patients were 
assessed according to increase of age, gender, smoking, history of bariatric sur-
gery and combining other procedures to abdominoplasty as liposuction and pli-
cation of the recti muscles. 

The minimum follow up period was determined to be 30 days postoperatively 
for the assessment of development of postoperative complications. 

The complications were divided into systemic and local complications. Sys-
temic complications included deep venous thrombosis (DVT), pulmonary em-
bolism, paralytic ileus and death. The local complications were either major 
complications which required surgical intervention e.g. haematoma evacuation, 
wound debridement and secondary repair or minor complications which were 
managed as outpatient cases as aspiration of seroma or haematoma and treating 
infection or discharge. 

2.1. Statistical Analysis 

The data collected from January 2015 to December 2019 was compiled into Mi-
crosoft Excel using a customized matrix. This allowed for the participant’s de-
tails to be entered and stored in a simple manner for comparison. Initially, de-
scriptive and frequency statistics were performed to understand the population. 
Then, a series of statistic tests were conducted using SSPS to determine if an as-
sociation between complications and the relevant risk factors were evident. 
Fischer’s exact test was used for independent variables. Finally, the alpha was set 
at α = 0.05. 

2.2. Operative Technique 

The surgical marking is done in the standing, sitting and supine positions. The 
marking starts in the lying position from a midline point 7 cm cephalic to the 
vulvar commissure in females or the root of the penis in males and extends lat-
erally in a concave line on each side as much as required for removal of the sag-
ging skin. This point is easily assessed in the sitting position. Confirmation of 
the proper measurements is assured in the standing position. The patient is tak-
en to the operation theatre and the operation is done under general anaesthesia 
for all the cases. The skin is incised with a scalpel and the wound is deepened 
using the monopolar diathermy till the fascia superficialis and the anterior rectus 
sheath preserving the overlying thin lymphatic tissue layer. The superficial infe-
rior epigastric vessels are cauterized or even ligated. The dissection is continued 
in a cephalic direction to the umbilicus. The umbilical stalk is preserved. Dissec-
tion is continued circumferentially around the umbilicus from the elevated ab-
dominal flap. From this level, the dissection is continued in about 10 cm width 
in the midline region in the cephalic direction till the xiphisternum.  

Liposuction of the flank region is done if required. If there is muscular diasta-
sis, repair of the recti muscles is done in 2 layers using non absorbable sutures. 
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The lower part of the skin flap is excised. Haemostasis is ensured. The umbilicus 
is extruded through the advanced overlying skin and sutured with half horizon-
tal mattress non absorbable sutures to its new location about 9 - 11 cm from the 
incision line. The Scarpa’s fascia is repaired with 2/0 inverted absorbable sutures. 
The skin is sutured in two layers using 3/0 absorbable inverted interrupted der-
mal sutures and continuous subcuticular absorbable sutures. The wound is 
drained using two negative pressure drains; one kept at the epigastric region and 
the other one at the lower part of the wound. Dressing is applied with overlying 
compressive garment. (Figure 1) 

2.3. Postoperative Care 

The patient is kept postoperatively in the bed in the modified Fowler’s position. 
Mobilization is started on the first postoperative day. Subcutaneous low molecu-
lar weight heparin 40 mg is started 6 hours postoperatively and continued once 
daily for 7 days. Antithrombotic pneumatic compression stockings are started in 
the operation theatre and continued till the patient is discharged. The drains are 
kept on negative pressure and removed when the drainage is less than 20 ml of 
fluid in 24 hours for each drain. The patient is usually discharged by the fifth 
postoperative day. The umbilical sutures are removed after 2 weeks. The patient 
continues to wear the abdominal pressure garment after the abdominoplasty 
surgery for a period of one month. If plication of the recti muscles is done dur-
ing the abdominoplasty procedure, the duration of the pressure garment is ex-
tended to 3 months postoperatively. 

3. Results 

During the 5 years period from the beginning of January 2015 till the end of De-
cember 2019, 230 patients underwent abdominoplasty surgery. 

Seventeen patients were excluded from the study. Thirteen of them did not 
undergo the classic form of abdominoplasty (11 patients had miniabdominop-
lasty and 2 had Fleur-de-Lis abdominoplasty). In addition, four patients were 
excluded; one had repeated abdominoplasty procedure, one had scar revision, 
one had haematological disorder that can mislead as haematoma complication 
and the last one had missing data in the records. (Table 1 shows the exclusion 
criteria from the study). 

 

 
Figure 1. Abdominoplasty with plication of the recti muscles. 
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Table 1. Exclusion criteria from the study. 

Cause of Exclusion Number (Out of Total 17) 

Miniabdominoplasty 11 

Fleur-de-Lis 2 

Redo Abdominoplasty 1 

Scar revision post abdominoplasty 1 

Haematological disorder 1 

Missing data 1 

 
This resulted in only 213 patients included in the study; 52 patients were 

males (24.4%) and 161 were females (75.6%). 
The mean age of the patients included in the study was 38.3 (18 - 60 years). 

Those who were 40 years old or above were 84 patients (39.4%) and those who 
were below 40 years were 129 patients (60.6% of the total number of patients).  

The mean BMI was 27 kg/m2 (21 - 41.2 Kg/m2). It was decided during the last 
3 years of the study to limit abdominoplasty surgery to patients whom BMI is 28 
Kg/m2 or less. The patients who had BMI above 28 Kg/m2 constituted 66 patients 
in the study (31%). Those who had BMI of 28 Kg/m2 or less were 147 patients 
(69%).  

The mean hospital stay was 6.6 days (4 - 19 days). The patient who stayed for 
19 days developed postoperative haematoma with complications. (Table 2) 

127 patients included in the study had undergone bariatric surgery before 
(59.6%) while 86 patients underwent abdominoplasty with no history of pre-
vious bariatric surgery (40.4%). 

Out of the 213 patients included in the study, 100 patients had liposuction, 
plication of the recti muscles or both in combination with the abdominoplasty 
procedure.  

36 patients included in the study were smokers while 177 patients were non 
smokers.  

31 of the patients included in the study were found having pre-existing dis-
eases. Nine patients were diabetic, eight were hypertensive patients while two 
other patients were having history of being both hypertensive and diabetic. Five 
patients were having history of treatment from asthma, two were getting iron 
supplementation for chronic anaemia, four had history of getting psycahtric me-
dications and one patient was having treatment for rheumatoid arthritis. All the 
patients included in the study had their medical conditions well controlled be-
fore embarking on the abdominoplasty operation. 

No patients in the study got major systemic complications as Deep Venous 
Thrombosis, pulmonary embolism or paralytic ileus. There was no mortality in 
the study cases. 

35 patients developed local complications (16.4% of the cases). Complications 
were classified as major or minor according to the need to take the patient back  
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Table 2. Demographic data of the patients. 

Demographic Data Mean Value Range Total No. of Patients Percentage % 

Age 

38.3 years 18 - 60 

 

>40 84 39.4% 

<40 129 60.6% 

BMI 

27 Kg/m2 21 - 41.2 

 

>28 66 31% 

<28 147 69% 

Male 
  

52 24.4% 

Female 161 75.6% 

Post Bariatric 
  

127 59.6% 

Traditional Cosmetic 86 40.4% 

 
to the operation theater or to be managed conservatively at bed side respectively. 
The commonest complication was haematoma formation (23 patients; 10.8%); 
11 of them had to be evacuated surgically (5.2%) and 12 were managed conser-
vatively by repeated aspirations in the OPD (5.6%). 

8 patients developed seroma formation (3.8%); all were managed by repeated 
aspiration in the OPD except one case which had to be operated on by debride-
ment, curettage of the seroma sac wall and quilting sutures application to close 
the space. 

Three patients had wound infection (1.4%); one of them had to be taken to the 
operation theatre for drainage and two were managed bed side with antibiotics 
and dressings. One patient had tissue necrosis (0.5%) which required debride-
ment and Vaccuum Assisted Closure of the wound. (Table 3 and Figure 2) 

Analysis was done for the risk factors which can increase postoperative com-
plications, as male sex, increased age, elevated BMI, smoking, postbariatric sur-
gery, combining liposuction and/or plication of the recti muscles with abdomi-
noplasty and pre-existing co-morbidity. 

Among the 52 male patients included in the study, 15 had haematoma forma-
tion (28.8%), one had seroma (1.9%), two had wound infection (3.8%) and one 
had tissue necrosis (1.9%) with total complications of 36.4%. On the other hand 
among the 161 female patients included in the study, 8 patients developed hae-
matoma formation (5%), 7 had seroma collection (4.3%), one had wound infec-
tion (0.6%) and no patient had tissue necrosis (0%) with total complications of 
9.9% (Figure 3). There was a statistically significant difference in scores for Male 
and Hematoma (p < 0.001). There was no significant statistical difference of Se-
roma occurrence between males and females (p = 0.898). The number of wound 
infections and tissue necrosis cases were low to be statistically compared.  

84 patients were 40 years old and above while 129 patients in the study were 
younger than 40 years. Three patients above 40 years had haematoma (3.6%), 
four had seroma (4.8%), one had wound infection (1.2%) and no one had tissue  
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Table 3. Complications and their percentage to each other and to the total number of the 
patients. 

Complication 
No. of Cases Percentage of  

Complications 
(35 Patients) 

Percentage to  
Total No. of Cases  

(213 Cases) Major Minor Total 

Haematoma 11 12 23 65.71% 10.8% 

Seroma 1 7 8 22.86% 3.8% 

Wound Infection 1 2 3 8.57% 1.4% 

Tissue Necrosis 1 0 1 2.86% 0.5% 

 

 
Figure 2. Percentage of complications to each other. 

 

 
Figure 3. Relation between gender and incidence of complications. 
 
necrosis (0%) with total complications of 9.6%. In the younger age < 40 years, 20 
patients out of the 129 patients had haematoma (15.5%), 4 had seroma (3.1%), 2 
had wound infection (1.6%) and one had tissue necrosis (0.8%) with total com-
plications of 21%. (Figure 4) Statistic significance was found for patients under 
40 and Hematoma (p < 0.005) suggesting patients under 40 have more risk in 
developing hematoma. While in comparing seroma cases with the two group 
ages, no statistical significance was found (p = 0.715). As for wound infection 
and tissue necrosis, the number of cases was low to be compared. 

The patients who had BMI of 28 Kg/m2 or less were 147 cases. Thirteen of 
them developed haematoma formation (8.8%), 7 developed seroma (4.8%), one 
case had wound infection (0.7%) and there was no tissue necrosis in this catego-
ry with total complications of 14.3%. Sixty six patients had BMI above 28 Kg/m2,  
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Figure 4. Incidence of complications according to age. 
 
ten of them had haematoma formation (15.2%), one had sermoa formation 
(1.5%), two had wound infection (3%) and one had tissue necrosis (1.5%) with 
total complications of 21.2% (Figure 5). The two study groups did not have sta-
tistically significance in Hematoma development (p = 0.231). Similarly with Se-
roma development, no statistically significance difference was found (p = 0.440).  

Among the 213 patients included in the study, 36 were smokers. Fifteen of the 
smoker patients had haematoma formation (41.7%), two had seroma formation 
(5.6%), two had wound infection (5.6%) and one had tissue necrosis (2.8%) with 
total complications of 55.7%. One hundred and seventy seven patients in the 
study were non smokers. Eight of them had haematoma (4.5%), Six had seroma 
formation (3.4%), one had wound infection (0.6%) and no one had tissue necro-
sis (0%) with total complications of 8.5%. (Figure 6) For Hematoma formation, 
there was a statistically significance in the smokers group (p < 0.001) suggesting 
smoking as a significant risk to developing hematoma. While in Seroma forma-
tion, no statistical significant difference was found between the two groups (p = 
0.621)  

In the study 127 patients underwent bariatric surgery prior to the abdomi-
noplasty operation. Sixteen of these patients had haematoma formation (12.6%), 
five had seroma formation (3.9%), three had wound infection (2.4%) and one 
had tissue necrosis (0.8%) with total complications of 19.7%. Those who did not 
undergo bariatric surgery before the abdominoplasty operation were 86 patients. 
Seven of them had haematoma formation (8.1%), three had seroma formation 
(3.5%) and no one had wound infection or tissue necrosis (0%) with total com-
plications of 11.6%. (Figure 7) No Statistic significance was found for all com-
plications in comparison with the two study groups; hematoma development (p 
= 0.372), seroma formation (p = 0.586) and wound infection (p = 0.274) 

Out of the 213 patients included in the study, 100 patients had liposuction, 
plication of the recti muscles or both in combination with the abdominoplasty 
procedure. Three of these patients developed haematoma formation (3%), four 
had seroma formation (4%), one had wound infection (1%) and no one had tissue  
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Figure 5. Relation between the Body Mass Index (BMI) and the complication rate. 
 

 
Figure 6. Effect of smoking on the incidence of complications. 
 

 
Figure 7. Relation between post bariatric surgery and the incidence of complications. 
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haematoma formation in 20 patients of them (17.7%), four of them had seroma 
formation (3.5%), two had wound infection (1.8%) and one patient had tissue 
necrosis (0.9%) with total complications of 23.9%. (Figure 8) The patients who 
underwent abdominoplasty surgery alone had a statistically significant score in 
developing hematoma (p < 0.001) while statistical tests showed no significant 
differences between the two groups in seroma formation (p = 0.570)  

Thirty one patients had associated co-morbidity. Only one of the eleven di-
abetic patients had wound infection which was drained. Two patients with his-
tory of asthma had haematoma formation which was clinically irrelevant.  

4. Discussion 

Abdominoplasty is one of the most popular cosmetic procedures performed in 
plastic surgery. As with any surgical procedure, it is associated with complica-
tions which are assessed by many studies in the first 30 days following the ab-
dominoplasty surgery. [3] [4] The complications can be classified as systemic 
complications like deep venous thrombosis, pulmonary embolism, paralytic ileus 
or even death and local complications as haematoma, seroma, wound infection 
and tissue necrosis. These local complications can be major requiring surgical 
intervention or minor which can be managed conservatively at the bed side. In 
our study we did not encounter systemic complications but we had 35 patients 
who sustained local complications which represented 16.4% of the patients in-
cluded in the study. These complications were mostly haematoma 10.8%, seroma 
3.8%, wound infection 1.4% and tissue necrosis 0.5%. There is a lot of variation 
of the complication rate and the incidence of each one between different centers. 
While some studies reported low incidence of complications of 4% with the ma-
jority haematoma followed by wound infection, [5] others reported high inci-
dence of 32.6% which were mostly seroma formation followed by other compli-
cations. [6] 

 

 
Figure 8. Complication rates of abdominoplasty either combined with liposuction and/or 
plication of the recti muscles or not. 
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There is a relation between possible risk factors and the occurrence of wound 
complications. These risk factors can be age, sex, body mass index, smoking, 
history of undergoing bariatric surgery, history of associated comorbidities and 
combining other procedures as liposuction or plication of the recti muscles with 
the abdominoplasty surgery. [7] 

Chong et al. found on their retrospective study on 481 patients that males are 
at an increased risk of post abdominoplasty complications mostly hematoma 
and seroma formation compared to females. [8] Our study also showed that 
haematoma, wound infection and tissue necrosis were more in males than fe-
males. The exact cause of that is not known but there is a possibility that genetic 
factor can have a role. Additional possibility is that the number of smokers 
among men is higher than that among women. 

Smoking is known to be associated with an increased risk of postoperative 
complications. This fact was confirmed by Grønkjær, M. et al., on their me-
ta-analysis of 107 studies [9] and was also stated before by Sørensen, L. T. on his 
review and meta-analysis of 140 cohort studies including 479,150 patients. [10] 
More than half of the smokers in our study (55.7%) developed complications of 
haematoma, seroma, wound infection and tissue necrosis while the complication 
rate among the non smokers was only 8.5%.  

Christodoulos et al.; in their study showed that the incidence of complications 
in aesthetic surgery increases with the advancing age. [11] This was also stated 
by Dutot et al.; on their retrospective review of 1128 Cases who underwent ab-
dominoplasty and found that an age of 40 years and older was associated with a 
higher rate of immediate complications and an elevated risk of seroma forma-
tion in particular. [12] Other studies which compared the complication rate in 
young and elder age groups who underwent abdominoplasty surgery did not 
find significant difference in either major or minor complications between the 
two groups. [13] Our study on the contrary showed that the complications were 
more in those who were younger than 40 years when compared to those who 
were 40 years of age and above. This could be explained by the fact that smoking 
is commoner among the younger age group and also most of the male patients 
in our study (72%) of them were below 40 years of age with higher incidence of 
complications among these both categories. 

In contrary to the studies which related the increased incidence of complica-
tions in the elderly people to increase of comorbidities among them, [14] we did 
not find in our study a significant increase in the complication rate among the 
patients who were 40 years of age and above and had associated comorbidities. 
This could be due to proper patient selection, preoperative evaluation and con-
trol of the comorbidity conditions and continuation of monitoring and follow 
up of the patients intra and post operatively.  

Many studies showed that Abdominoplasty in overweight and obese patients 
is associated with an elevated complication rate. [15] Hammond et al. performed 
abdominoplasty on patient with an average BMI of 32 kg/m2 and had major and 
minor complications in 47.8% of the cases. [16] In the first 2 years of our study 
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we were performing abdominoplasty in patients with BMI above 28 Kg/m2 and 
we had complication rate of 21.2% in these patients. We decided in the last 3 
years of the study to restrict the abdominoplasty procedure to those who have 
BMI of 28 Kg/m2 or less and the incidence of complications reduced to 14.3% in 
this category.  

Grignaffini et al., found that the risk of complications in postbariatric abdo-
minoplasty is higher compared to cosmetic abdominoplasty. [17] Our study also 
showed 19.7% complication rate among those who had bariatric surgery before 
undergoing abdominoplasty compared to 11.6% among those who had not un-
dergone that procedure before but the difference was statistically insignificant. 
Haematoma was the commonest complication noted. The possible causes for 
that can be due to deficiency of vitamin K with other malabsorption deficiencies 
in post bariatric cases which can predispose to more bleeding. [18] Baptista et 
al.; found that ex-obese patients have a higher number of small and large blood 
vessels, when compared to control patients and they related that to the excessive 
bleeding observed during their plastic surgery procedures. [19] Other studies re-
lated the increased incidence of haematoma in postbariatric abdominoplasty cases 
to the longer operative time and to the larger size of the surgical specimen re-
moved in comparison to that in cosmetic abdominoplasty. [20] 

Neaman et al.; found on their retrospective study of 1008 patients that con-
comitant liposuction of the flanks and abdomen with the addition of aggressive 
undermining leads to higher seroma rates. They related that to the increased re-
sorptive demands placed on the abdominal lymphatics in the setting of greater 
dead space and larger fluid shifts as a result of liposuction. [6] We do not do ag-
gressive undermining in our abdominoplasty cases especially if liposuction is 
done at the same time. We did not have significant difference in seroma forma-
tion between those who had abdominoplasty only and those who had abdomi-
noplasty combined with liposuction or plication of the recti muscles. There was 
a significant difference in the formation of haematoma which was commoner in 
those who had abdominoplasty alone. Heller et al.; who performed similar tech-
nique of abdominoplasty combined with extensive liposuction and limited pa-
ramedian supraumbilical dissection had fewer complications and less dissatis-
faction than in those who had traditional abdominoplasty. They attributed this 
to a reduced tension midline closure in the suprapubic region, less lateral un-
dermining in the upper abdomen, and greater preservation of intercostal artery 
blood flow to the flap. [21] Swanson on his review of 360 cases found that com-
bined procedure of liposuction and abdominoplasty is similar in discomfort level 
to abdominoplasty alone and produces the highest level of patient satisfaction. 
[22] 

Further studies and meta-analysis research may be needed for evaluation of 
more factors and possible complications with their outcome. 

5. Conclusion 

The commonest complications of abdominoplasty surgery are haematoma, se-
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roma, wound infection and tissue necrosis. Proper identification of the risk fac-
tors that can predispose to these complications should be considered in order to 
obtain the best outcome. 
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Abstract 
Total scalp avulsion is a time-sensitive, catastrophic injury requiring quick, 
complex decision-making. Traditionally, these injuries were treated with 
split-thickness skin grafts. With advancements in microsurgery, treatments 
evolved to scalp replantation, becoming the standard of care in scalp recon-
struction. Although the integrity of the scalp’s blood vessels is pivotal for 
successful replantation, the authors believe that scalp replantation should be 
considered at all costs. In the presented case, a 54-year-old female presented 
to the emergency room following an incident with an auger that completely 
avulsed her scalp. She was taken back to the operating room, where scalp 
replantation was performed. Following replantation, scalp necrosis led to 
serial debridings in the operating room, and eventually, all of the scalp was 
debrided down to healthy tissue. Surprisingly, the galea survived despite this, 
which provided a healthy base for skin grafts. Before definitive coverage was 
placed, it was decided to utilize a bilaminar acellular dermal matrix along 
with negative pressure wound therapy to create a more robust bed of granula-
tion tissue. After three weeks of this treatment plan, the patient returned to 
the operating room, where a healthy, viable bed of granulating tissue was re-
vealed beneath the dermal matrix. Split-thickness skin grafts were taken from 
her thighs bilaterally and sewn together in a quilt-like fashion to cover the 
wound bed. The entirety of the graft healed without complication except for 
one small area that required full-thickness skin grafting in an outpatient set-
ting. Even though the replantation ultimately failed, it allowed the galea to 
survive, which saved the patient from undergoing a free tissue transfer and 
allowed her scalp to be reconstructed with split-thickness skin grafts. Even in 
the setting of polytrauma, the authors hope that anyone treating a scalp avul-
sion would consider scalp replantation at all costs. 
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1. Introduction 

Total scalp avulsion is a rare and devastating injury. Specific case examples of 
this typically involve an individual becoming entwined in a rotating piece of 
heavy machinery. The scalp is typically separated at the loose areolar layer, re-
moving the skin, connective tissue, and galea aponeurotica while leaving the pe-
riosteum intact. Other facial structures such as the eyelids or ears can also be 
involved.  

Historically, the treatment of choice for repairing scalp avulsions was with 
split-thickness skin grafts (STSG). [1] [2] [3] [4] The outcomes of scalp recon-
struction with split-thickness skin grafts were less than satisfactory since the new 
scalp was fragile and not aesthetically pleasing, always requiring a wig. A transi-
tion was made to defatting the scalp and using it as a full-thickness skin graft to 
preserve the hair follicles and avoid having to wear a wig, but this had vary-
ing—and primarily poor—outcomes. [5] [6] In 1976, Miller published the first 
case of successful microvascular scalp replantation, which, in the correct scena-
rio, became the standard of care. [7] However, successful replantation hinges on 
the integrity of the avulsed vessels. [8] Because replantation is not always viable, 
choosing a scalp reconstruction method can become rather complex. Additional 
options for reconstruction include local flaps, free flaps, tissue expansion, and 
negative pressure wound therapy (NPWT). Because of the number of options, 
Cen et al. published a clinical decision-making tree for scalp reconstruction. [9] 

Various case reports have been published for scalp reconstruction, mostly of 
microvascular replantation. [10] [11] [12] [13] [14] While this is the current 
standard of care, it is not always successful or, in some cases, possible, and occa-
sionally, alternative solutions are needed. Recently, publications have utilized 
older methods of split-thickness skin grafts for reconstruction. [8] [15] In the 
presented case, this was taken one step further by utilizing a bilaminar acellular 
dermal matrix, Integra, as an intermediary step prior to skin grafting to increase 
the integrity of the soft tissue reconstruction. Although the scalp replantation ul-
timately failed, the choice for coverage combined the use of Integra, negative 
pressure wound therapy, and split-thickness skin grafts based on the foundation 
of a surviving galea. 

2. Case Report 

In January 2021, a 54-year-old female with a history of intravenous drug abuse 
presented to the emergency room intubated and sedated after an incident with 
an auger. The auger entrapped her hair and avulsed her scalp circumferentially 
while also completely transecting the upper half of the right ear. Additionally, to 
free her hair from the machine, she received multiple hand and wrist fractures 
bilaterally, including a partial digital amputation on her right hand. She was 
taken to the operating room for possible scalp replantation, surgical debride-
ment, and fixation of the upper extremity injuries with possible replantation of 
the partially amputated digit. A three-team approach was taken to address the 
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issues at hand. The first team analyzed the avulsed scalp on a sterile back table 
for possible vessels that could be used for replantation [Figure 1(A)]. The 
second team investigated the head and found both the superficial temporal arte-
ries and one vein that could be used for possible scalp replantation. The third 
team began investigating and repairing the upper extremity injuries and frac-
tures. Given the nature of the injury and the polytrauma associated with the pa-
tient, the finger was not replanted. Scalp replantation was attempted with bila-
teral superficial temporal artery anastomosis and left-sided temporal vein anas-
tomosis [Figure 1(B)]. Before leaving the operating room, a handheld doppler 
was used to identify individual cutaneous perforators marked with a Prolene 
stitch.  

Following surgery, the patient was transferred to the intensive care unit for 
monitoring [Figure 2(A) & Figure 2(B)]. The patient was started on 81 mg as-
pirin, Lovenox, and broad-spectrum antibiotics postoperatively. In the preceding 
days following replantation, the scalp began to show signs of venous congestion 
on the right parietal region that extended to the right ear. Leech therapy was in-
itiated on day two and continued through day four. After it was clear that por-
tions of the right parietal scalp were developing necrosis, the patient was taken 
to the operating room for surgical investigation and debridement. The necrotic 
portions were debrided to healthy underlying tissue within the galeal layer. Over 
the coming days, the cutaneous skin extending to the occiput of the scalp con-
tinued to declare itself as non-viable. The patient returned to the operating 
room, where the posterior ischemic tissue was removed down to viable galeal 
tissue. Progression of ischemic necrosis continued for two weeks, requiring mul-
tiple return trips to the operating room. Unfortunately, the entire skin of the 
scalp was eventually debrided away, but interestingly, the galeal tissue had suc-
cessfully been revascularized except for a few 3 - 4 cm areas. These areas of total 
tissue necrosis resulted in exposed calvarium. 

The galea remained viable after the final debridements, and it was determined 
that it would be stable to receive a graft. However, because of the tenuous pro-
gression of this case and the exposed calvarium, the decision was made to add an 
intermediate step before grafting. A bilaminar acellular dermal matrix, Integra, 
was chosen to help make the wound bed more robust and hopefully improve the 
long-term reconstruction. Before the application, the galea was debrided for a 
final time, and any areas of exposed cranium were burred until punctate bleed-
ing was present. A negative pressure dressing was placed over the Integra and 
replaced weekly for three weeks. The silicone sheeting was removed, revealing a 
well-vascularized and well-incorporated dermal matrix [Figure 3(A) & Figure 
3(B)]. Split thickness skin grafts taken from bilateral thighs were meshed and 
used to cover the vascularized wound bed. The entirety of the skin grafts, except 
for one area over previously exposed calvarium, healed without complication. 
The one area of 3 cm was eventually grafted with a full-thickness skin graft in an 
outpatient setting. Ultimately, the patient healed with complete scalp coverage 
[Figure 4(A) & Figure 4(B)].  
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Figure 1. (A) Avulsed scalp prior to replantation; (B) Scalp replantation demonstrating a 
venous anastomosis with a venous coupler (yellow arrow). 

 

 
Figure 2. (A) Anterior view status post scalp replantation; (B) Right lateral view status 
post scalp replantation. 

 

 
Figure 3. (A) Coronal view of superior scalp 5 weeks status post-accident demonstrating 
healthy granulation tissue over the galea after ADM removal and a small area of exposed 
calvarium (white arrow); (B) Left sagittal view of superior scalp 5 weeks status post-accident 
demonstrating healthy granulation tissue over the galea after ADM removal and a small 
area of exposed calvarium (white arrow). 
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Figure 4. (A) 4 weeks status post split-thickness skin graft placement with sutures still in 
place; (B) 13 weeks status post split-thickness skin grafts demonstrating a healed scalp. 
Presenting for small full-thickness skin graft placement. 

3. Discussion 

Scalp reconstruction after total scalp avulsion is a complex, time-sensitive opera-
tion typically repaired with scalp replantation. [12] In the polytrauma setting 
there are often more severe and pressing injuries. In this case, despite the various 
injuries inflicted by the auger, scalp replantation was attempted. With the repair 
of only two arteries and one vein, a large portion of the underlying galeal layer 
remained viable even as the more superficial tissue developed necrosis. Because 
of the galea’s successful revascularization, the patient was able to receive STSGs 
and forego a free microvascular flap.  

While it is essential to weigh the risks and benefits of proceeding with scalp 
replantation, especially in polytrauma patients, because of the chance of survival 
of the scalp’s deeper, more vascular layers, replantation should be considered at 
all costs. It is likely, in this case, that the superficial layers of the scalp necrosed 
from its perforators being crushed or sheared at the time of the accident. Despite 
this, the replantation provided enough flow for the galea to remain viable. Dada-
ci et al. reported a similar finding in a patient that underwent scalp replantation. 
The patient developed necrosis of the scalp and required serial debridements of 
the entire scalp, but the galea survived and was covered with STSGs. [11] They 
did not report using an ADM, however. An ADM, such as Integra, is prudent 
to consider as an adjuvant treatment to enhance coverage and provide a stable 
wound bed for STSGs, especially over exposed calvarium. ADM has been shown 
to facilitate vascularization over native and exposed structures to help create a 
vigorous bed of granulation tissue. [16] In this case, applying Integra with NPWT 
served the additional purpose of building a base of tissue that would disguise any 
surface irregularities. 

The authors believe that salvaging the galea during serial provided the best 
opportunity for successful grafting. Alternatively, removing the galea and bur-
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ring down the entire skull before utilizing Integra and STSGs would have pro-
vided no additional chance of successful coverage. The galea additionally in-
creased the scalp’s thickness, providing more protection from subsequent trau-
ma. Using Integra for coverage of an entire scalp may seem cost prohibitive but 
having a more potent bed of tissue to graft on increases the chances of success-
fully taking STSGs. 

In this case, the authors hope to show the importance of always considering 
scalp replantation even in the setting of polytrauma. If the replantation fails, the 
galea could still survive, providing vascularized tissue that readily accepts STSGs.  
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All procedures followed were in accordance with the ethical standards of the re-
sponsible committee on human experimentation (institutional and national) and 
with the Helsinki Declaration of 1975, as revised in 2008 (5). Informed consent 
was obtained from all patients for being included in the study. Additional in-
formed consent was obtained from all patients for which identifying information 
is included in this article. 
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Abstract 
Thumb reconstruction following a traumatic injury challenge depends on the 
extent of the injury. Ideally, reconstruction should restore thumb length and 
position and retain thumb stability, mobility, and strength, while preserving 
sensation and aesthetics. Achieving these outcomes can be especially chal-
lenging in severe cases of soft tissue and bony loss. The authors present a case 
of a 20-year-old right-hand dominant female involved in a motor vehicle ac-
cident who sustained severe crush injuries and burns to her right hand. Her 
injuries included soft tissue and bony defects extending from the thumb to 
the distal radius, namely avulsion of the thumb and significant loss of the 
distal radial and carpal column, resulting in severe wrist instability. We em-
ployed a three-segment vascularized osteocutaneous fibula flap to reconstruct 
the thumb and wrist to restore bony construct, carpal support, and soft tissue 
coverage. Thumb motion could not be achieved, but this technique offered a 
sensate, functional post for opposition and the appearance of an anatomic 
hand. Because of this surgery, the patient was enabled to graduate from col-
lege and pursue full-time employment. The authors hope that this report will 
add to the fund of knowledge and surgeon armamentarium for similar de-
vastating injuries demanding thumb and wrist reconstruction. 
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Thumb Reconstruction, Wrist Reconstruction, Microvascular  
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1. Introduction 

Thumb and wrist reconstruction in the setting of traumatic amputation requires 
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complex surgical planning, beginning with early and aggressive debridement [1]. 
Of the options available for reconstruction, the vascularized free fibula flap 
(FFF) has been described as the best overall choice for traumatic injuries [2] [3] 
[4]. Taylor et al. first reported successful free vascularized bone transfer in 1975 
[5]. In 1986, Wei et al. expanded the idea of vascularized bone transfer to include 
an osteocutaneous flap to provide additional skin coverage when needed [6]. 
Since then, there have been various applications of the free vascularized osteo-
cutaneous fibula flap, the most notable of which has been the reconstruction of 
long, segmental bone defects [3]. 

FFF is used following tumor resection in most case reports of thumb and wrist 
reconstruction [7] [8]. Reconstruction following oncologic resection for tumor 
ablation is designed based on bony and soft tissue defects that are surgically 
planned according to necessary oncologic margins. However, traumatic injuries 
can be more challenging as anatomic structures are not preserved compared to 
surgically planned cases. Instead, reconstruction is planned based on what re-
mains intact following traumatic tissue loss in these cases. The size of the bony 
defect, the number of bony segments needed, the presence of soft tissue loss, and 
the amount of soft tissue coverage required are variable and often unpredictable, 
often requiring more complex reconstructive decision-making [9] [10].  

The FFF is the best reconstructive option for significant bony defects with 
concomitant soft tissue loss. The bone can be divided into segments that bridge 
multiple defects—providing three-dimensional reconstruction—and the skin pad-
dle can be tailored for broad soft tissue coverage [11]. Pederson notes that conta-
minated wounds are best covered with muscle or other vascularized soft tissue, 
which increases infection resistance due to hypervascularity [1]. Additionally, 
FFF provides better healing quality and a higher incorporation rate than non- 
vascularized grafts due to its innate promotion of osteogenesis [2] [3] [4] [12] 
[13]. Dailiana et al. and Humail et al. report that the FFF is useful for defects in-
volving the distal radius and hand, as the architecture of the fibula matches that 
of the proximal carpal row [13] [14]. Problems with the FFF include infection, 
nonunion, secondary fracture, joint instability, and arthritis, yet, even so, the ben-
efits of FFF still outweigh those of other bone grafts [15]. Thus, this case report 
describes a multi-segmental osteocutaneous free fibula flap for post-traumatic 
three-dimensional thumb and wrist reconstruction. 

2. Case Report 

A 20-year-old, right-hand-dominant female with no past medical history pre-
sented to the emergency department following a motor vehicle accident. At the 
time of presentation, she sustained significant avulsion of the right dorsal radial 
skin with surrounding full-thickness thermal injury, complete loss of the radial 
aspect of the distal radius at the radial styloid and scaphoid fossae, displacement 
of the scapho-trapezio-trapezoid complex and carpometacarpal joint, bony loss 
of 75% of the thumb proximal phalanx and metacarpal, and an open index me-
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tacarpal base fracture (Figures 1(a)-(c)). The radial dorsal tips of each distal in-
terphalangeal joint demonstrated full-thickness abrasions, but the remaining 
skin contained good capillary refill and normal sensation throughout. The flexor 
digitorum superficialis and profundus were intact to all digits, as were all exten-
sors. The flexor pollicis longus remained intact, and the thumb tip demonstrated 
sensate volar skin. The thumb extensors and abductors were avulsed, abraded, 
and unable to be salvaged. 

The patient was taken emergently to the operating room for debridement of 
all devitalized tissue, removal of foreign debris, reduction of fractures, and eval-
uation of remaining soft tissue and its viability. The distal radioulnar joint was 
found to be preserved on supination and pronation. However, a significant loss 
of radial height and radial buttress effect led to severe carpal instability and radi-
al subluxation. After complete debridement, the index finger metacarpophalan-
geal joint was pinned percutaneously with Kirchner wires, the distal radioulnar 
dislocation was reduced, and the radiocarpal joint was stabilized with an external 
fixator (Figure 2). Finally, the wound was temporized with a loose approxima-
tion of remaining skin, and a negative pressure dressing was placed over the re-
maining open wounds. 

Given the patient’s injuries, much consideration was taken in determining a 
reconstructive course that would allow for a maximal functional and aesthetic 
outcome. Ultimately, we planned a complex reconstruction of the thumb and 
distal radius with a multi-segment osteocutaneous free fibula flap. Osteotomies 
were measured and planned to achieve optimal shape and position of the thumb 
using contralateral radiographs and digital planning using 3D CT imaging 
(Figure 3). Before reconstruction, we irrigated and debrided any residual devita-
lized tissue and ensured a clean and healthy wound bed (Figure 4). A free fibula 
flap was then marked and harvested from the ipsilateral leg (Figure 5(a) & Fig-
ure 5(b)). Three segments of vascularized bone based on the peroneal artery pe-
dicle were created using these osteotomies, starting distally with a 2 cm segment 
for the proximal phalanx, followed by a 4 cm segment for the thumb metacarpal 
and a 3.5 cm segment for the reconstruction of the radial carpal column. An ad-
ditional 3 cm segment of bone graft was harvested from the fibula to restore the 
radial styloid as a buttress for the carpus (Figure 6).  

The neo-thumb was secured with plates into an anatomic position onto the 
remaining native bony segments, and the new carpal construct (most proximal 
segment) was secured to the ulnar carpus with two compression screws. The 
bone graft was secured to the remnant radius to serve as a radial buttress to pre-
vent radial translation of the carpus. Vascular anastomoses were made from the 
flap pedicle to the radial artery and a superficial vein. The skin paddle was used 
to cover the bony construct and all vital structures, while a split-thickness skin 
graft was used to cover the remaining soft tissue defect (Figure 7). The vascula-
rized skin flap and native muscle covered all bone, hardware, and neurovascular 
structures. An implantable doppler was placed around the artery for flap moni-
toring. 
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Figure 1. (a) Right radial wrist demonstrating intact volar thumb soft tissue; (b) Right 
radial wrist on presentation with debris and cross contamination; (c) Radiograph of right 
hand on presentation demonstrating significant loss of distal radius and destruction of 
thumb metacarpal and radial carpal bones. 
 

 
Figure 2. Status post initial debridement, external fixation for stability of hand and wrist, 
partial soft tissue closure. 
 

 
Figure 3. Computed tomography 3D reconstruction of right hand. 
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Figure 4. After irrigation and debridement, demonstrating a healthy wound bed. 

 

 
Figure 5. (a) Free fibula flap marking and skin paddle design from ipsilateral lower leg; 
(b) Free fibula flap after dissection. 
 

 
Figure 6. Intraoperative fluoroscopic lateral view after bony reconstruction with free fi-
bula flap. 
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Figure 7. Closure and coverage after microvascular anastomosis to the proximal radial 
artery and inset and fixation of osteocutaneous construct. 
 

Over the subsequent days, the skin paddle suffered from venous congestion; 
however, the bone and muscle remained vascularized. Despite multiple attempts 
at salvaging the skin paddle, this was eventually taken back to the operating 
room and debrided. A salvage groin flap was employed to provide skin coverage 
and protect the bony construct of the wrist, which was ultimately successful. Af-
ter the flap was separated and allowed time to heal, the patient underwent exten-
sive hand therapy. At her one year follow-up appointment, she maintained a 
sensate and functional thumb with an index-thumb pinch. She graduated from 
college, returned to driving, and began working full-time.  

3. Discussion 

The importance of the thumb is well-documented in the surgical literature. Ac-
cording to the AMA Guides to the Evaluation of Permanent Impairment, thumb 
amputation results in 40% loss of hand function, while amputation of the index 
or long finger accounts for only 20% loss of hand function [16]. The thumb’s vi-
tal role in hand function is attributed to its unique ability to flex across the 
palm’s width [17]. It maintains this extensive range of motion because the 
thumb only has two phalanges, a short metacarpal, and a saddle-shaped carpo-
metacarpal joint. When trauma and destructive changes are introduced to this 
joint, it inevitably affects the posture and function of the entire hand. For car-
pometacarpal joint destruction, stability of the thumb is more critical than func-
tional movement [17]. Addressing the complexities of thumb injuries is para-
mount to restoring the hand’s functionality and improving the patient’s quality 
of life.  

Hand trauma occurs frequently and represents a significant portion of non- 
fatal injuries requiring medical intervention. The global incidence of hand trau-
ma has been unchanged since 1990, with thumb amputation accounting for the 
most significant burden of disability internationally [18]. With the high inci-
dence and morbidity associated with thumb trauma, it is essential to define re-
constructive objectives. Pet et al. state that reconstructive goals should seek to 

https://doi.org/10.4236/mps.2023.131003


J. D. Sudduth et al. 
 

 

DOI: 10.4236/mps.2023.131003 29 Modern Plastic Surgery 
 

restore thumb length, strength, position, stability, mobility, sensation, and aes-
thetics [19]. Reconstructive methods are based on two thumb injury classifica-
tions: defects and amputations. The primary objective of thumb defect recon-
struction is to resurface or replace damaged components, whereas the recon-
structive goal for thumb amputation is to restore with replantation, and often 
these objectives of reconstruction overlap. For example, a thumb amputation with 
a substantial volar pulp defect may require replantation and flap coverage for 
skin resurfacing [20]. 

A functional thumb should be stable enough to perform pulp-to-pulp or tri-
pod pinch for fine object manipulation and hand-digital cylinder grasp for larger 
objects. These functional demands require a post for opposition that rests out-
side the plane of the palm. There needs to be sufficient length to oppose the re-
maining digits, mobility of all joints involved in opposition, adequate sensa-
tion for pulp pinch, and acceptable aesthetic appearance when reconstructing 
the thumb.  

A recent case report by Graham et al. demonstrated a similar approach to 
thumb reconstruction. [21] Their patient had disruption of the thumb’s meta-
carpophalangeal joint and were able to successfully restore the joint’s form a 
function with preserved sensation using a vascularized FFF. In the current case, 
the authors describe a traumatic injury extending proximally from the thumb to 
the distal radius. This injury created a combination of functional demands, in-
cluding the restoration of 1) wrist stability, 2) thumb length, 3) thumb position, 
and 4) aesthetic appearance. A multi-segmental free fibula flap construct was de-
signed to recreate the functional position of the thumb and stability of the wrist. 
While full functionality of the thumb could not be preserved, this reconstructive 
approach allowed for an anatomic-appearing hand with a sensate thumb and 
restoration of index-thumb pinch and opposition. Given the severity of the in-
jury, the overall outcome of the reconstruction was considered successful as we 
achieved stable bony construct and soft tissue coverage and avoided more proxim-
al surgical amputation of the hand. 

4. Conclusion 

A free fibula flap is a viable option for post-traumatic total thumb and wrist re-
construction. This technique allows for a sensate post for opposition and a nor-
mal hand aesthetic. 
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Abstract 
Objective: This study aims at assessing the relation between smoking and the 
incidence of haematoma formation in abdominoplasty surgery cases. Patients 
and Methods: This is a 4 years retrospective study involving the patients who 
underwent abdominoplasty surgery between the period of May 2015 and 
April 2019 in Zayed Military Hospital, Abu Dhabi, United Arab of Emirates. 
The incidence of haematoma formation was assessed in relation to tobacco 
use in these patients. Results: 164 patients met the inclusion criteria of the 
study. 35 patients were smokers (21.3%) and 129 patients were non-smokers 
(78.7%). The mean age was 38.4 (21 - 59 years). The mean BMI was 27 kg/m2 
(21.4 - 34.7 kg/m2) and the mean hospital stay was 6.5 days (4 - 19). 23 pa-
tients in the study developed haematoma (14%). 11 of them had surgical 
evacuation of the haematoma (6.7%) while the rest were aspirated in the 
out-patient clinic. Out of the 23 patients who developed haematoma, 17 pa-
tients were smokers and 6 were non-smokers. The incidence of haematoma 
among smokers was 48.6% (17 out of 35 cases) while its incidence among 
nonsmokers was 4.7% (6 out of 129 cases) showing a clear relationship be-
tween smoking and hematoma formation (p < 0.005). Haematoma signifi-
cantly occurred more in males (p < 0.005) with 17 males developing hema-
toma (37%) compared to 6 females (5.1%). Combining liposuction of the 
lower flanks and/or plication of the recti muscles to the abdominoplasty pro-
cedure did not result in significant increase in the haematoma formation in-
cidence (p = 0.248). Conclusion: Our study shows a direct relationship be-
tween smoking and haematoma formation in abdominoplasty cases. Cessa-
tion of smoking during the perioperative period is required before embarking 
on such a procedure. 
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1. Introduction 

Tobacco smoking represents the most preventable cause of several fatal and dis-
abling diseases worldwide. A significant proportion of cardiovascular diseases, 
various oral and pulmonary neoplasms, nonmalignant respiratory diseases, and 
peripheral vascular disorders can be attributed to the use of cigarettes. [1] Sever-
al ingredients in tobacco have been suspected to cause changes in the arterial 
wall leading to instability of blood vessels with increased risk of major bleeding. 
[2] [3] This study is aimed at assessing the relationship between smoking and 
the incidence of haematoma formation in patients who underwent abdominop-
lasty surgery. 

2. Patients and Methods 

This is a 4 years retrospective study conducted on patients who underwent ab-
dominoplasty procedures in the Plastic Surgery Department at Zayed Military 
Hospital, Abu Dhabi, UAE from beginning of May 2015 till end of April 2019.  

The aim of the study was to review hematoma incidence in relation to smok-
ing habits in abdominoplasty patients. The data of the patients were analyzed 
retrospectively from the patients’ files and through the computer system and 
kept in Excel sheet.  

2.1. Patient Selection Criteria 

The patients who underwent full abdominoplasty procedure during the selected 
period were included in the study. Those who underwent dermatolipectomy, in 
the form of excision of the redundant skin below the umbilicus level without 
dissection above the umbilicus, or those who had preexisting haematological 
diseases were excluded from the study.  

The medical records of each patient were reviewed to identify characteristics 
such as age, sex, body mass index (in kilograms per square meter) and the 
smoking status. The minimum follow up period was determined to be 30 days 
postoperatively for the assessment of development of postoperative haematoma. 
The diagnosis of haematoma was made by clinical examination in the form of 
swelling and tenderness of the abdomen, needle aspiration and ultrasound ex-
amination. 

2.2. Statistical Analysis 

The data collected was stored in a simple manner for comparison. Descriptive 
and frequency statistics were performed to understand the population. Then, a 
series of statistic tests were conducted Using SSPS to determine if an association 
between smoking status and hematoma incidence was evident. Fischer’s exact 
test was used for independent variables. Finally, the alpha was set at α = 0.05. 

2.3. Operative Technique 

The procedure is done under the effect of general anaesthesia in the supine posi-
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tion with preload of one dose of intravenous antibiotic cover. The incision is per-
formed following an upward concave line 7 cm from the anterior vulvar com-
missure in females or root of the penis in males. This is carried out above the 
anterior rectus fascia centrally, and above the external oblique aponeurosis later-
ally. The dissection is continued in a cephalic direction to the umbilicus. The 
umbilical stalk is preserved and dissected circumferentially from the elevated 
abdominal flap with continuation of the dissection in the cephalic direction mostly 
in the midline region till the xiphisternum. If there is divarication of the recti 
muscles, plication is done in 2 layers using permanent sutures. If there is exces-
sive fat accumulation at the lower part of the flank region, liposuction of that 
area is done. Excision of the lower part of the skin flap is done. Haemostasis is 
ensured. The umbilicus is extruded through the overlying skin and sutured with 
half horizontal mattress non absorbable sutures to its new location about 9 - 11 
cm from the incision line. The Scarpa’s fascia is repaired with 2/0 inverted ab-
sorbable sutures. The skin is sutured in two layers using 3/0 absorbable in-
verted interrupted dermal sutures and continuous subcuticular sutures. The wound 
drained with two negative pressure drains kept at the supra and infraumbilical 
regions. Dressing is applied with overlying compressive garment. (Figure 1) 

2.4. Postoperative Care 

The patient is kept in the bed in the modified Fowler’s position postoperatively 
and mobilization is started on the first postoperative day. Low molecular weight 
heparin 40 mg is started 6 hours postoperatively and continued once daily for 5 
days. Antithrombotic pneumatic compression stockings are started in the opera-
tion theatre and continued till discharge. The drains are kept on negative pres-
sure and removed when the drainage is less than 20 ml of fluid in 24 hours for 
each drain. The patients are usually discharged by the fifth postoperative day. 
The umbilical sutures are removed after 2 weeks. The patient continues to wear 
the abdominal pressure garment after the abdominoplasty surgery for a period 
of one month. If plication of the recti muscles is done during the abdominoplas-
ty procedure, the duration is extended to 3 months postoperatively. 
 

 
Figure 1. Pre and post operative photos of abdominoplasty case. 
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3. Results 

During the period from the beginning of May 2015 till the end of April 2019, 173 
patients underwent abdominoplasty surgery. Nine patients were excluded from 
the study; eight of them had dermatolipectomy and one patient had haemato-
logical disorder of Klinefilter syndrome. Accordingly, only 164 patients met the 
inclusion criteria; 46 of them were males and 118 were females. 

The mean age of the patients included in the study was 38.4 (21 - 59 years). 
The mean BMI was 27 kg/m2 (21.4 - 34.7 kg/m2). The mean hospital stay was 6.5 
days (4 - 19). The patient who stayed for 19 days had haematoma with complica-
tions.  

Out of the 164 patients included in the study, 35 patients were smokers 21.3% 
(31 males and 4 females) and 129 patients were non-smokers 78.7% (15 males 
and 114 females). (Table 1) 

23 patients in the study developed haematoma 14% (17 males and 6 females). 
11 of the patients who developed postoperative haematoma had to undergo 

exploration and evacuation of the haematoma surgically (6.7% of the total num-
ber of abdominoplasty patients) (Figure 2), while the other 12 patients were 
managed by repeated aspirations of small amount of blood in the out-patient 
department. (7.3% of the total number of abdominoplasty patients) 

 
Table 1. Variables among smokers and non-smokers in the study. 

Variable 

Smokers 35 (21.3%) Nonsmokers 129 (78.7%) Total 164 (100%) 

No. of Pt. 
% from  
Smokers 

% from Total No. of Pt. 
% from  

Non smokers 
% from Total No. & % 

Males 31 88.6% 18.9% 15 11.6% 9.1% 46 (28%) 

Females 4 11.4% 2.4% 114 88.4% 69.6% 118 (72%) 

Haema. 17 48.6% 10.4% 6 4.7% 3.6% 23 (14%) 

Haem. in Males 16 45.7% 9.8% 1 0.8% 0.6% 17 (10.4%) 

Haem. in Females 1 2.9% 0.6% 5 3.9% 3% 6 (3.6%) 

No Haem. 18 51.4% 11.0% 123 95.3% 75% 141 (86%) 

Haema. operated 8 22.9% 4.9% 3 2.35% 1.8% 11 (6.7%) 

Haema. operated M. 8 22.9% 4.9% 1 0.8% 0.6% 9 (5.5%) 

Haema. operated F. 0 0% 0% 2 1.55% 1.2% 2 (1.2%) 

Haema. aspirated 9 25.7% 5.5% 3 2.35% 1.8% 12 (7.3%) 

Haema. aspirated M 8 22.85% 4.9% 0 0% 0% 8 (4.9%) 

Haema. aspirated F 1 2.85% 0.6% 3 2.35% 1.8% 4 (2.4%) 

Abd. With C.P. in M. 2 5.7% 1.2% 3 2.35% 1.8% 5 (3%) 

Abd. With C.P. in F. 1 2.9% 0.6% 75 58.1% 45.7% 76 (46.3%) 

Haem. Abd. C.P. M. 1 2.9% 0.6% 0 0% 0% 1 (0.6%) 

Haem. Abd. C.P. F. 1 2.9% 0.6% 0 0% 0% 1 (0.6%) 

Pt.: Patient; M.: Male; F.: Female; Haem.: Haematoma; Abd.: Abdominoplasty; C.P.: Combined Procedure (Plication of Rectus 
abdominus muscles/Liposuction). 
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Figure 2. Smoker patient who developed haeamatoma postoperatively which required 
surgical evacuation. Pre and post operative photos. 

 
As mentioned before, out of the 23 patients who developed haematoma, 17 

patients were smokers (16 males and 1 female) and 6 were non-smokers (1 male 
and 5 females). 

So out of the 35 patients who were smokers in the study 17 patients developed 
haematoma formation (Incidence 48.6% among smokers) while out of the 129 
patients who were non-smokers only 6 patients developed haematoma forma-
tion (Incidence 4.7% among non-smokers). Smokers have statistically significant 
score in developing hematoma, suggesting smoking as major risk factor for he-
matoma formation (p < 0.005).  

The patients who developed haematoma among smokers and required surgic-
al evacuation were 8 patients (22.9% of the number of smokers and 4.9% of the 
total number of the patients). On the other hand, the number of non-smoker pa-
tients who developed haematoma and required surgical evacuation were 3 pa-
tients (2.35% of the number of non-smokers and 1.8% of the total number of the 
patients). 

There were 18 smokers who did not develop haematoma postoperatively (51.4% 
of the smokers). On the other hand, 95.3% of the non-smokers did not develop 
haematoma postoperatively.  

The incidence of haematoma was higher in males (17 patients out of 46 male 
patients included in the study (37%) compared to females (6 patients out of 118 
female patients included in the study (5.1%). 31 cases out of total 46 male pa-
tients were smokers (67.4%) while 114 cases out of total 118 female patients were 
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non-smokers (96.6%). (Table 2) Male smokers had the highest significant risk in 
developing Hematoma (p < 0.005). 

81 patients underwent plication of the recti/liposuction of the lower part of 
the flanks along with the abdominoplasty operation (5 males and 76 females). 
Out of them, only one male and one female developed haematoma and both 
were smokers. No statistical significance was found when comparing haemato-
ma development in patients that underwent combined procedure with abdomi-
noplasty to patients who underwent abdominoplasty only (p = 0.248). 

4. Discussion 

The relationship between smoking and postoperative complications cannot be 
overemphasized. 

On their systematic review and meta-analysis of 107 studies, Grønkjær, M. et 
al., confirmed that preoperative smoking was associated with an increased risk of 
postoperative complications. [4] This fact was also stated before by Sørensen, 
L.T. on his review and meta-analysis of 140 cohort studies including 479,150 pa-
tients. [5] While both of these studies discussed the postoperative complications 
in general, Winocour J. et al. on their retrospective cohort study on 25,478 pa-
tients who underwent abdominoplasty surgery, found that haematoma was the 
commonest complication [6]. Our study aimed to discuss the relationship be-
tween smoking and the incidence of haematoma formation in patients who un-
derwent abdominoplasty procedure.  

The incidence of haematoma in our study was found to be 14%. Smokers pre-
sented 21.3% of the total number of the patients. The incidence of haematoma 
among them was 48.6% while the incidence of haematoma among non-smokers 
was 4.7% which shows the great impact of smoking as a risk factor on the inci-
dence of haematoma formation in abdominoplasty cases. 

Neaman K.C. et al.; on their retrospective review analysis of 1008 patients re-
ported an incidence of haematoma which required surgical evacuation of 2.6%. 
This was somewhat comparable to our study in which haematomas were eva-
cuated surgically in 6.7% of the cases taking into consideration that the smokers 
in their study represented 10.7% of the total number of the patients which is al-
most half of those in our study. [7] Nearly half of our cases who developed hae-
matoma required surgical evacuation 11 out of 23 patients.  

Dutot et al.; reported that haematoma was the most frequent complication in  
 
Table 2. Haematoma and smoking prevalence among male and female patients. 

Variable 
Males (46 Patients) Females (118 Patients) 

Number Percentage Number Percentage 

Haematoma 17 37% 6 5.1% 

Smokers 31 67.4% 4 3.4% 

Non-Smokers 15 32.6% 114 96.6 
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their retrospective review of 1128 cases who underwent abdominoplasty surgery 
(5.7%). Their study included only female patients. [8] In our study we had nearly 
same value as 6 patients out of the 118 female patients developed haematoma 
(5.1%). This shows the low incidence of haematoma in female patients as com-
pared to male patients in whom we reported an incidence of 37% (17 out of 46 
patients). This can be contributed to the fact that most of the male patients in-
cluded in the study were smokers; 31 cases out of total 46 male patients (67.4%) 
while on the other hand most of the female patients included in the study were 
nonsmokers 114 cases out of total 118 female patients (96.6%). This is matching 
with other studies which showed that smoking was one of the risk factors of 
having higher incidence of postabdominoplasty complications in males com-
pared to females. [9] 

81 patients out of the 164 patients included in our study had liposuction of the 
lower part of the flanks, plication of the recti muscles or both during the abdo-
minoplasty procedure (49.3%) of the cases. Only two patients of them developed 
haematoma and both were smokers. This did not significantly show in our study 
that combining these procedures with abdominoplasty surgery significantly in-
creases the incidence of haematoma formation contrary to what is mentioned in 
other studies which showed increased incidence of complications. [6] 

To reduce the incidence of haematoma and other complications postopera-
tively many centers advised to stop smoking in the perioperative period. [10] In 
a meta-analysis study done by Mills et al., they demonstrated that cessation of 
smoking caused a relative risk reduction of 41% for prevention of postoperative 
complications and each week of cessation increases the magnitude of effect by 
19% [11]. While some centers advise judicious patient selection and preoperative 
smoking counseling [12] with the help of nicotine replacement therapy and 
smoking cessation medications [13], others feel that it seems impossible to turn 
smokers into nonsmokers and they continue performing abdominoplasty in 
smokers. [14]  

In our center, we recently started a protocol of advising patients to stop smok-
ing for at least 3 months preoperatively and we refer them to the smoking clinic 
for medication management. Despite advising stopping tobacco use preopera-
tively, still there will be some patients who will deny smoking to get the proce-
dure performed [15]. 

Quilting sutures are used intraoperatively in some centers to reduce mostly 
seroma and to some extent haematoma formation by application of about 10 - 
18 sutures. [16] This can be time consuming. In addition, puckering of the skin 
can occur in some areas of the abdominal flap so it needs a learning curve for 
proper placement of the sutures. Another tool used intraoperatively to reduce 
mainly seroma and possible haematoma is the fibrin glue as a tissue adhesive 
agent [17] [18]. In a systematic review and Meta-Analysis study done by Nasr 
M.W. et al., they found that patients who received tissue adhesives had a similar 
incidence of seroma compared with patients who did not receive adhesives [19]. 
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We feel that intraoperative application of quilting sutures or tissue adhesives 
should be taken into consideration for further work study. 

5. Conclusions 

Our study shows that there is a direct relationship between smoking and the in-
cidence of haematoma formation. The incidence of haematoma in males was 
much higher than in females. Combining liposuction of the lower flanks or pli-
cation of the recti muscles to the abdominoplasty procedure did not result sig-
nificantly in increased risk of haematoma formation. 

We recommend stopping smoking of about 3 months preoperatively before 
getting abdominoplasty surgery done in addition to other measures aiming to 
reduce the incidence of haematoma formation.  
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Abstract 
Scar tissue usually generates severe discomfort in the short and long 
term. Common symptoms include anesthetics sequelae, pruritus, joint mal-
function, new wounds on the scar surface, and pain. There are several treat-
ments for scars, like compression, topical or intralesional steroid infiltration, 
5-fluorouracil, dermabrasion, and surgeries with new scar tissue. For adult 
patients, it is easier to choose the treatment. However, compression is com-
monly applied in children to prevent treatments that have adverse effects. 
This study reports the outcomes of 15 patients submitted to abdominoplasty, 
traumatic wounds and post-burn scar treatments, which showed significant 
changes after the continuous use of an ointment composed of petrolatum, 
cod liver oil, BHT, Chamomilla recutita (chamomile) oil, Helianthus annuus 
(sunflower) oil, and Prunus amygdalus dulcis (sweet almond) oil. As compo-
nents of the stratum corneum, unsaturated fatty acids influence the cutaneous 
structural and immune status and permeability. They also interfere with the 
maturation and differentiation of the stratum corneum and inhibit the pro-
duction of proinflammatory eicosanoids, reactive species (ROS and RNS), 
and cytokines, thereby influencing the inflammatory response and possibly 
wound healing. This article aims to share our experience with the regular use 
of an ointment in adult and pediatric patients for three months. The increase 
in proinflammatory cytokine production at wound sites, resulting in a non-
invasive, therapeutical, and effective cutaneous wound healing and scarring 
modulation, may provide a physiopathological explanation for the fast im-
provement of scars. 
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1. Introduction 

Burn surgeons observe daily that, immediately after the acute treatment, burn 
patients experience an undetermined evolution stage. That stage is challenging 
to manage, as it requires long rehabilitation times, particularly in flexion-extension 
areas, and surgical revisions. 

In developing countries, scar treatment is usually challenging due to long dis-
tances to specialized centers, treatment costs, difficult access to medical tech-
nology, and insufficient recognition of these pathologies by the public health 
systems.  

In Latin America and our practice, phototypes IV to VI of the Fitzpatrick scale 
are prevalent as brown skin tends to scar pigmentation and has a greater risk of 
forming hypertrophic or keloid scars [1] [2]. 

In cosmetic surgery, hypertrophic scars and keloids pose an aesthetic and 
functional problem. One study found that 60% of the patients were unsatisfied 
with the cosmetic results of their scars after dermatologic and cosmetic surgery 
procedures, and up to 90% wanted to improve their appearance [3]. 

Curefini was initially, and it is currently used as a topical treatment for epi-
dermolysis bullosa and chronic wound healing. No adverse effects and good 
wound-healing outcomes have been reported. Our team has a long experience in 
surgical treatments, and we started using the product to treat small, ulcerated le-
sions that remain in the final stage of burn healing. We observed that healed 
areas improved faster, showing more elasticity, better texture, less itching, and 
reduced post-inflammatory vascularity and pigmentation.  

Therefore, planning scars is just as important as planning flaps. An efficient 
topical medication, combined with usual therapies, may aid the modulation of 
healing stages. 

2. Objectives 

This article aims to demonstrate that the use of Curefini®, associated with tradi-
tional scar modulation therapies, is more efficient in producing better scar cos-
metic and functional outcomes than only moisturizing creams associated with 
those treatments. 

The evaluated treatment complied with the specifications for the clinical use 
of the drugs. In this regard, all clinical research should safeguard the dignity of 
participating subjects, ensuring their rights, particularly their autonomy and 
physical, mental, and oral integrity. [4] 

3. Material and Methods 

This study included 15 patients under acute stage resolution, treated or not with 
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grafts, presenting hypertrophic scars with erythema or pigmented scars up to six 
months from the start of healing. 

Patients with scars older than two years and stable were excluded because they 
presented no measurable differences suitable for this study, keloid scars that could 
not be partially resected or submitted to z-plasty, or keloids requiring immuno-
modulatory treatment. 

Both adult patients and pediatric patient surrogates granted their consent to 
participate in this study, per the ethical-legal regulations. 

The topical medication used was Curefini®, an ointment composed of sun-
flower oil, cod liver oil, beeswax, sweet almond oil, petroleum jelly (Vaseline®), 
and butylated hydroxytoluene (BHT). [5] 

The protocol was applied for three months. Curefini® was applied to hyper-
trophic scars resulting from burns or cosmetic surgeries. Photographic records 
were made at 30, 60, and 90 days of treatment to evaluate scar evolution in terms 
of scar pigmentation, itching reduction, and elasticity improvement. The Van-
couver Scar Scale [6] [7] [8] (Table 1) and photographic records of the parame-
ters specified in the protocol were used as a reference for scar evolution.  

 
Table 1. Vancouver scar scale. 

Scar characteristic 

Vascularity Score 

Normal 0 

Pink 1 

Red 2 

Purple 3 

Pigmentation  

Normal 0 

Hypopigmentation 1 

Hyperpigmentation 2 

Pliability  

Normal 0 

Supple 1 

Yielding 2 

Firm 3 

Ropes 4 

Contracture 5 

Height (mm)  

Flat 0 

<2 1 

2 - 5 2 

>5 3 

Total score 13 
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Despite being a subjective clinical assessment tool designed to describe scars 
in general—not hypertrophic scars—we chose the Vancouver Scar Scale in this 
study because it is simple, easy to apply in low-technology settings, and possibly 
the most recognized burn scar assessment method. The VSS remains widely ap-
plicable to evaluate therapy and as a measure of outcome in burn studies. [9] 

3.1. Pathophysiology of Healing and Role of Polyunsaturated  
Fatty Acids 

Pathological scars are caused by an excessive response to the activity of TGF-β1. 
Connective tissue growth factors are overexpressed 100- to 150-fold in hyper-
trophic and keloid scars, respectively, in response to this cytokine compared 
with normal fibroblasts. [10] [11] 

Our treatment was based on studies that showed that the concentration of 
polyunsaturated fatty acids (PUFA, EPA, DHA) influences the synthesis and ac-
tivity of proinflammatory cytokines and inhibits the expression of the gene in-
duced by TGF-β1, inhibiting pro-fibrogenesis. [12] [13] 

Those fatty acids may partially inhibit some inflammation processes, such as 
leukocyte chemotaxis, adhesion expression molecules and leukocyte interactions 
with the endothelium, the production of eicosanoids, such as prostaglandins and 
leukotrienes, from arachidonic n-6 PUFA, and T-cell inflammatory cytokine pro-
duction and reactivity. Eicosapentaenoic acid (EPA) stimulates the biological ac-
tivity of arachidonic acid (AA) derivatives and the synthesis of active mediators 
of inflammation resolution, such as resolvins and protectins. [14] 

Those mediators compete with cyclooxygenases and lipoxygenases and reduce 
the expression of COX-2 and 5-lipoxygenase, with a beneficial anti-inflammatory 
effect of n-3 PUFAs. [15] [16] 

3.2. The Role of Vitamin D in Inflammation 

Supplied by sunflower, sweet almond oil, and cod liver oil, vitamin D signifi-
cantly reduces IL-6 and TNF-α levels. Using cholecalciferol receptors, it directly 
binds to leukocyte DNA, activating the MKP-1 gene and thereby interfering in 
the inflammatory cascade. [17] [18] 

3.3. Virgin Beeswax 

It contains long-chain polysaccharides, long-chain free fatty acids, palmitic acid, 
and exogenous compounds. It is associated with other components as a skin 
protector, as it is highly hydrophobic. Studies carried out in 2016 report that it 
has antibacterial activity against S. aureus and antifungal activity against C. albi-
cans. [5] 

3.4. Study Description 

Our experience with Curefini® in the combined treatment for burn sequelae be-
gan in 2019.  
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Our “patient 0” was an adolescent female admitted on 08/20/2019 due to an 
extensive burn by direct fire. She remained hospitalized for a long time due to 
Pseudomonas A infection acquired in the hospital. She was submitted to grafting 
and discharged on 10/25/2019 (Figure 1). On 03/12/2020, she started elastic 
bandage compression and Curefini® treatment (Figure 2). 

The patient discontinued compressive treatment three months after the start 
and revisited the hospital on 04/19/2021, showing an elastic, hypopigmented 
scar with some hypertrophic nuclei under regression (Figure 3). 

The patient was maintained under the ointment treatment only.  
We then decided to apply an evaluation protocol of the topical treatment 

without interrupting the usual therapies. 

4. Results 

Healing is an active process that lasts 12 - 18 months. 
 

 
Figure 1. Thorax and neck burn. 

 

 
Figure 2. Neck graft. 

 

 
Figure 3. Thorax and neck burn 18 months later. 
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Although between the first 15 to 30 days the patients without compressive 
treatment showed an increase in purplish-red scar pigmentation, after 90 days 
the scars showed less erythema due to a decrease in the vascular scar component. 

A notable decrease was observed in the Vancouver Scar Scale score in the 
treated patients during that period. (Table 2) 

Although some scars initially showed severe pliability scores, the firmness, 
pigmentation, itching, and superficial lesions commonly observed in hyper-
trophic scars were reduced.  

Patients who started topical treatment with Curefini® and required surgical 
treatment (surgical skin flaps, z-plasty, new grafts) showed better post-surgical 
healing of the new scars. 

One of the adult patients presented wound dehiscence due to infection with 
Staphylococcus A (MRSA) and was submitted to surgical debridement and sec-
ondary intention wound healing, showing a rapid regression of the initial sur-
gical wound.  

It was not possible to evaluate one of the abdominoplasties at 60 days, but at 
90 days post-surgery, the wound already had the characteristics of a mature scar. 

Only one patient showed no changes between 60 to 90 days, but at 120 days, 
the wound remained stable. 

No patient presented any irritation, pruritus, or allergy signs to the ointment 
used. 

Photographic Record 

Wound evolution between 30 and 90 days is shown below. Due to the vast 
number of records, only the most significant are shown. (Figures 4-18) 

 
Table 2. Vancouver scar scale results. 

Patient Age (yrs.) Start treat. 30 D 60 D 90 D Scar Compression Graft 

AL 46 6 2 0 0 Abdominoplasty No No 

SS 43 9 10 4 2 Abdominoplasty No No 

FA 49 8 8 4 0 Abdominoplasty No No 

ID 2 8 6 4 3 Ant. Thorax burn Yes No 

MM 10 8 8 7 7 Abdomen burn Yes No 

CM 2 12 8 6 6 Neck burn No Yes 

AL 18 12 8 6 4 Neck burn No Yes 

FJ 6 13 11 8 4 Hand burn Yes Yes 

CS 12 7 4 4 4 Hand burn No No 

SV 5 9 7 5 3 Forearm burn Yes Yes 

FA 4 12 8 6 6 Ankle burn No Yes 

LB 16 9 8 8 ? Foot burn No Yes 

MO 20 5 1 0 0 Ciliary burn No No 

SM 45 5 3 2 0 Lower eyelid tumor No Yes 

PS 82 5 5 2 0 Lower limb wound No No 
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Figure 4. Abdominoplasty dehiscence by MRSA infection. Scar surface improvement. 

 

 
Figure 5. Abdominolplasty. Diabetic and hypothyroid patient. 

 

 
Figure 6. Abdominoplasty hypothyroid patient. 

 

 
Figure 7. Thorax burn. Compressive treatment missed. 

 

 
Figure 8. Neck and shoulder burn ropes. Z plasty and grafting. 

 

 
Figure 9. Abdominal 2nd degree burn without grafting. Scar surface improvement. 
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Figure 10. Fire 3er degree neck and thorax burn. Scar surface improvement. Jugular vein prominence. 

 

 
Figure 11. Fire burn hand sequelae. Grafting without compressive treatment. 

 

 
Figure 12. Fire acute 2nd degree burn wrist. 

 

 
Figure 13. Arm sequelae. Grafting and compressive treatment. 

 

 
Figure 14. Acute 2nd degree foot burn. Grafting. 

 

 
Figure 15. Acute 3rd degree foot burn. 
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Figure 16. Traumatic wound and friction burn. Scar surface improvement. 

 

 
Figure 17. Lower lid Basal Cell Carcinoma. Epidermolysis on the full thickness graft. 

 

 
Figure 18. Traumatic wound in Chronic Venous Insufficiency. 

5. Conclusions 

Using a topical treatment with minimal risk of adverse effects as a complemen-
tary therapy to inhibit chronic inflammation significantly reduces the number 
and complexity of scar revision surgeries, provides better comfort for patients 
requiring compressive dressings, and produces more elastic and less visible scars 
in a shorter time. 

Based on our experience, surgery planning may be now different, as the use of 
Curefini® before surgery allowed for obtaining more elastic scars and planning 
flaps with the same grafted skin as the new scars are easier to conceal. 

In cosmetic surgery, the use of Curefini® immediately post-op shortens heal-
ing time and provides satisfying scar results. 
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