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Abstract: The management of skin cancer presents challenges in reconstructive surgery to achieve the best 
patient outcome and rapid wound healing. The most used antiseptic in pre and post operative care is Povidone 
Iodine solution. However, valid antiseptic alternatives should be considered. The primary endpoint of our 
study was to achieve the best healing in patients receiving fluorescein solution versus two comparator arms 
(Eosin and Povidone-Iodine). 182 patients were enrolled and divided into three randomized groups according 
to the type of antiseptic solution received: Fluorescein (n = 63), Eosin (n= 60), and Povidone-Iodine (n = 59). To 
assess the endpoint of our study the ASEPSIS score was used to objectively evaluate graft healing. Results of 
the ASEPSIS score for each group were analyzed. The comparison demonstrated that there was no statistically 
significant difference among the three groups regarding the endpoint of our study, thus between fluorescein 
and povidone-iodine (p = 0.89), eosin and fluorescein (p = 0.54), and eosin and povidone-iodine (p = 0.81). 
Patients responded positively to the use of the Fluorescein antiseptic solution, although no more than the 
others. This study suggests that this type of antiseptic can be successfully used in skin graft management. 

Keywords: skin cancer, melanoma; Fluorescein solution; povidone-iodine; eosin; asepsis score; full-
thickness skin graft; tie-over dressing 

 

Introduction 

Skin cancer is a significant concern for healthcare services [1]. In 2022, there were nearly 1.2 
million reported cases of nonmelanoma skin cancer (NMSC) worldwide compared with 331,722 cases 
of melanoma [2]. This pathology takes up a substantial fraction of dermatological and plastic surgical 
outpatient visits and surgeries [3]. After skin cancer removal, when healing by primary closure is not 
feasible, reconstruction with skin grafts or flaps is performed [4]. Skin grafts are a common and 
effective solution in surgical procedures, providing prompt coverage for wounds. This surgical 
technique may be preferred in certain cases where a suitable donor area is not available for flap 
harvesting or in patients, particularly the elderly, where lengthy procedures are best avoided [5]. This 
results in a satisfactory clinical outcome. However, we should not forget that one of the possible 
complications of skin graft reconstruction is graft failure, which can lead to the formation of ulcers. 
Infection, hematoma, seroma, inadequate vascular supply, factors related to the patient's own 
pathological history or incorrect postoperative management of the graft may be the causes of this 
complication. 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 17 October 2024 doi:10.20944/preprints202410.1154.v1

©  2024 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202410.1154.v1
http://creativecommons.org/licenses/by/4.0/


 2 

 

To promote a complete healing and recovery after surgery, it is crucial for the clinician to 
monitor the patient's skin graft dressing. The use of topical antiseptic dye agents in the skin graft 
management is of fundamental importance in enabling a successful healing of the wound after 
surgery [6]. The therapeutic efficacy of certain antiseptic dyes in treating skin grafts has been 
highlighted in the past [6,7]. Evaluating and selecting the most appropriate antiseptic solution is 
necessary for both convenience and effectiveness. 

This study will assist healthcare professionals in the selection of the most appropriate antiseptic 
solution among Fluorescein solution, Eosin solution and Povidone-Iodine solution for the post-
operative care of skin grafts after skin cancer removal so that optimal reconstructive results and 
patient satisfaction can be achieved while minimizing complications. 

Materials and Methods 

A single-center prospective randomized controlled trial was conducted on patients undergoing 
excision of skin cancer and subsequent reconstruction with skin graft at the Plastic Surgery Unit of 
San Gallicano Dermatological Institute, IRCCS, Rome, from 2022 to 2024. One hundred eighty-two 
patients were included and divided into three randomized groups according to the type of antiseptic 
received: 63 patients received Fluorescein solution, 60 patients received Eosin solution and 59 patients 
received Povidone-Iodine solution. Skin grafts were harvested from the inguinal crease or the medial 
brachial region. Care was taken to ensure that the donor skin closely matched the color, thickness, 
degree of actinic damage, and texture of the skin surrounding the defect [8]. The graft was then used 
to reconstruct the loss of substance following the skin cancer excision and, according to the normal 
treatment protocol [9–11], an external tie-over dressing of Triticum Vulgare extract impregnated 
gauze and sterile gauze was applied and medicated intraoperatively. The grafted area was evaluated 
after removal of the tie-over dressing, after 6-8 postoperative days. The patient was asked to keep the 
surgical area clean and dry, to avoid wetting the dressing and, after tie-over dressing removal, to 
clean the wound carefully as described below. 

As per normal treatment protocol, patients were seen in our outpatient clinic at three times: 
• (T0) At the tie-over dressing removal (after 6-8 postoperative days) we evaluated the grafted 

area. In particular, the following data were evaluated: the graft rooting percentage (>90%, 50-
90%, <50%), the presence of complications such as infection, hematoma, seroma. We took 
photographs of the grafted area and its size was determined. Cleansing of the graft with the 
preparation assigned to the patient was performed and instructions were provided for 
subsequent applications. The patient was asked to cleanse the wound daily by application of one 
drop of product per square centimeter of graft area and cover the wound with sterile gauze. 

• (T1) One week after removal of the tie-over dressing, grafted areas were re-examined. 
• (T2) We calculated the total healing time meaning time until complete re-epithelialization of the 

grafted area. 
The ASEPSIS SCORE [12] was used to assess the condition of the skin graft at each dressing to 

evaluate the efficacy of the antiseptic solution. ASEPSIS score is a reliable tool that objectively 
evaluates surgical wounds over time. The literature clearly supports the validity, reliability, and 
usefulness of the ASEPSIS scale in everyday clinical practice. 

Points are given for the need of Additional treatment, the presence of Serous discharge, 
Erythema, Purulent exudate, and Separation of the deep tissues, the Isolation of bacteria, and the 
duration of inpatient Stay (ASEPSIS) [12,13]. A lower score indicates a better healing process. It is 

important to note that if a complication occurs (for example: an infection requiring antibiotic 
treatment), the ASEPSIS score must be recalculated by adding additional points (Figure 1), as 

specified in the Italian validation of the score [14]. 
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Figure 1 ASEPSIS SCORE table. 

 
 The primary endpoint of this study is the achievement of an ASEPSIS score value of less than 
10 points, for patients receiving Fluorescein 2% solution compared with the two comparison arms. 
The study collected comprehensive data, including age, diagnosis, and comorbidities such as 
smoking, diabetes, and vasculopathy. The procedures performed in the study were in concordance 
with the ethical standards of the institutional and/or national research committee (CE RS 1537/21) 
and the 1964 Declaration of Helsinki and its subsequent amendments or comparable ethical 
standards. 

Statistical Analysis 

We calculated the descriptive statistics for all variables of interest: in particular, we reported 
continuous variables with their means, standard deviations (±SD), medians and min-max intervals 
and categorical variables with absolute and percentage frequencies. The Kolmogorov-Smirnov 
normality test was calculated for all the continuous variables. The Kruskal-Wallis test was used to 
explore differences between continuous variables and, since we were also interested in paired 
treatment comparisons, the Bonferroni correction was applied. We assessed relationships between 
categorical variables using the Chi2 test. 

Univariate logistic regression models were used to identify variables that might play a role in 
the risk of ASEPSIS scale >10. 

We performed multivariate logistic regression models with the predictor variables that were 
significant in the univariate analyses. All statistical analyses were performed with the aid of SPSS 
version 29 statistical software (SPSS inc., Chicago IL, USA). 

Results 

The characteristics of the population studied are shown in Table 1. The groups were 
homogeneous regarding age, smoking habits and comorbidity. Postoperative complications 
(infection, hematoma, necrosis, seroma, and need for reintervention) were not significantly different 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 17 October 2024 doi:10.20944/preprints202410.1154.v1

https://doi.org/10.20944/preprints202410.1154.v1


 4 

 

between groups. Comparisons of povidone iodine vs. 2%-Fluorescein (p-value 0.8883), povidone 
iodine vs. eosin (p-value 0.8062), and 2%-Fluorescein vs. eosin (p-value 0.5387) also showed no 
significant differences (Bonferroni correction applied). 

Table 1. “Population data”. 

  
Povidone 

Iodine 
Fluorescein 

2% Eosin Chi2 test 

  N(%) N(%) N(%) p-value 
  59(32.4) 63(34.6) 60(33.0)  

Gender Female 23(40.4) 16(28.1) 18(31.6) 0.261 
 Male 36(28.8) 47(37.6) 42(33.6)  
Age mean±SD 77.5±12.9 76.0±13.5 73.1±17.1 0.407** 

 median (min-
max) 80(47-97) 80(25-96) 78(0-96)  

ASEPSIS score Tot def ≤10 34(29.8) 40(35.1) 40(35.1) 0.586 
 >10 25(36.8) 23(33.8) 20(29.4)  
Absence of 
Comorbidity      

ASEPSIS score Tot def ≤10 23(31.5) 25(34.2) 25(34.2) 0.540 
 >10 16(42.1) 11(28.9) 11(28.9)  
Comorbidity*      
ASEPSIS score Tot def ≤10 11(26.8) 15(36.6) 15(36.6) 0.845 
 >10 9(30.0) 12(40.0) 9(30.0)  
Non smoker      
ASEPSIS score Tot def ≤10 32(30.8) 36(34.6) 36(34.6) 0.547 
 >10 23(39.0) 19(32.2) 17(28.8)  
Smoker      
ASEPSIS score Tot def ≤10 2(20.0) 4(40.0) 4(40.0) 0.956 
 >10 2(22.2) 4(44.4) 3(33.3)  
Absence of diabetes      
ASEPSIS score Tot def ≤10 29(31.9) 33(36.3) 29(31.9) 0.704 
 >10 20(37.7) 16(30.2) 17(32.1)  
Diabetes      
ASEPSIS score Tot def ≤10 5(21.7) 7(30.4) 11(47.8) 0.221 
 >10 5(33.3) 7(46.7) 3(20.0)  
Absence of 
vasculopathy      

ASEPSIS score Tot def ≤10 29(28.4) 35(34.3) 38(37.3) 0.488 
 >10 20(35.7) 20(35.7) 16(28.6)  
Vasculopathy      
ASEPSIS score Tot def ≤10 5(41.7) 5(41.7) 2(16.7) 0.558 
 >10 5(41.7) 3(25.0) 4(33.3)  

We found no significant association between the ASEPSIS score and treatment received, even 
when stratified by "presence of at least 1 comorbidity", "smoking status", "presence of diabetes", and 
"presence of vasculopathy". 

Thereafter, the results of the univariate logistic regression showed that treatment type, or at least 
one comorbidity, were not meaningful predictors of an ASEPSIS >10. This was confirmed by 
multivariate logistic regression. 

The three treatments do not differ significantly regarding the healing time, even when stratified 
by "site" and "median size". (Figure 2)  
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Figure 2. Healing time (days). Kruskal-Wallis test p-value=0,898. 

Discussion 

Postoperative wound management is a crucial aspect of surgical treatment, considering the 
patient's physical well-being and healthcare economics. Our study compares three types of antiseptic 
dye agents, examining the role of 2%-Fluorescein antiseptic solution, and fills a gap in current 
research. In the past, publications related to 2%-Fluorescein antiseptic solution have been conducted 
for postprocedural scar prevention care [15] or the treatment of pathologies such as psoriasis and 
diabetic foot. 

For skin graft management, the efficacy of liposomal povidone iodine hydrogel has been 
demonstrated to significantly enhance antiseptic efficacy, wound epithelialization, healing quality, 
when compared with chlorhexidine gauze, with no clinically relevant topical or systemic adverse 
effects reported [7]. Eosin is a highly effective and affordable antiseptic compound that is widely used 
in both hospital and home settings for the treatment of skin wounds. However, there is no definite 
data on its efficacy on re-epithelialization plus it leaves a persistent red color on the skin, which can 
transfer to gauze and clothing. Patients may find it less appealing, but the benefits outweigh this 
minor inconvenience [16]. Fluorescein is a non-toxic dye used as a contrast agent in medicine and as 
a tracer for water flows [17]. The fluorescein solution used in our study has been manufactured 
containing a topical 2% fluorescein solution combined with allantoin [18], Melaleuca alternifolia, and 
Uncaria tomentosa. These additional active ingredients are not present in common eosin 
formulations making the product under review competitive to treat ulcers without greatly elevating 
its cost. Fluorescein is a non-bromate precursor of eosin with bacteriostatic and regenerative 
properties, mainly used in exudative cutaneous afflictions; allantoin has a significant hydrating and 
healing effect, Melaleuca alternifolia has an additional antiseptic action [19], and Uncaria tomentosa 
is a natural anti-inflammatory agent [20,21]. The 2%-Fluorescein lotion is widely used as a natural 
(non-drug) adjuvant in all skin conditions characterized by exudation, and maceration with possible 
microbial (bacterial or fungal) overlap in association with other specific therapies (topical or 
systemic). Since 2%-Fluorescein antiseptic solution does not contain any antibiotics, it does not 
present the problem of creating resistance in the strains of bacteria that are present in the wound. 
Allergic sensitization and anaphylactic events are not reported. In the literature, we could not trace 
reports of local or systemic side effects of Fluorescein by intradermal administration except itch and 
pain on the injection site, dependent on the fluorescein preparation used. Despite the potential risk 
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of cardiovascular, neurologic, allergic, and other systemic adverse reactions, dermal use of 
fluorescein for in vivo study of skin is concluded as being widely safe [22,23]. 

Validated scores should be relied upon for the assessment of wound healing, rather than 
personal opinions. ASEPSIS SCORE was used to obtain this result. 

2%-Fluorescein antiseptic solution is similar in efficacy to the other two disinfectants but, 
compared with eosin, has the added benefit of not interfering with the clinician's ability to assess the 
healing process due to its color, is cost-effective, and contains natural adjuvants that may aid in the 
healing process, making it a suitable option for patients. 

According to these results, it appears that 2%-Fluorescein antiseptic solution may be a viable 
medical antiseptic solution for the treatment of surgical wounds. 

Conclusion 

Our comparative study marks a significant contribution to the scientific literature, offering 
valuable insights for the management of patients undergoing surgical excision and reconstruction 
with skin graft or other reconstructive options. 

Although the results of our experimental study were not in line with the predefined objectives, 
the positive outcomes associated with the use of 2%-Fluorescein antiseptic solution suggest that this 
type of antiseptic can be used, eliminating the drawback of others and adding a stimulus to healing, 
given its active ingredients. Therefore, it would be interesting to enroll a larger number of patients to 
confirm, with more statistical data, that the 2%-Fluorescein antiseptic solution is safe, effective, and 
valuable in the management of post-operative wounds, as in our study. 
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