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ABSTRACT
Burns represent one of  the most complex types of  trauma that can occur in the human body and, as such, remain a 
subject of  constant debate in the medical world.  Globally, burns account for approximately 180,000 deaths annually, 
with the vast majority (95%) occurring in low- and middle-income countries. Severe burns, which involve more than 
20% of  the total body surface area (TBSA), lead to high mortality and morbidity rates, more so when they affect 
some of  the critical areas such as the face or the hands, feet, and perineum. Each region has its characteristics and 
challenges that arise from injury to these parts, and thus, each anatomical section should be individually studied to 
help determine how to prioritize one over the others. In this way, a guideline could be developed to treat the burned 
patient effectively. A key issue is where to begin—should functional areas be prioritized over others, or should the 
reverse approach be taken? Current literature has failed to establish a clear algorithm for the optimal management 
of  these patients. This article takes into account the latest recommendations and compares them with our experience 
and results.
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INTRODUCTION

Burns represent one of  the most complex types of  trauma that 
can affect the human body and, as such, remain a subject of  on-
going debate in the medical world [1]. They have been consid-
ered a significant medical issue since antiquity, with early docu-
mentation found in ancient Egypt, China, and Greece [2,3]. In 
modern times, burns are responsible for approximately 180,000 
deaths annually, with 95% of  these occurring in low- and mid-
dle-income countries, according to the World Health Organiza-
tion (WHO). Most incidents are reported in domestic settings, 
with over 1 million people suffering burns each year in India and 
more than 410,000 injuries occurring annually in the United 
States. The large number of  victims and the considerable eco-
nomic burden underscore the importance of  prevention efforts 
[4,5]. Severe burns, which involve more than 20% of  the total 
body surface area (TBSA), lead to high mortality and morbidity 
rates, more so when they affect some of  the critical areas such as 
the face or the hands, feet, and perineum [6-8]. 

In recent years, there has been a notable decline in both the 
incidence and mortality associated with burn injuries, although 
the figures remain concerning. In addition, the length of  hospital 

stay (LOS) per percentage of  TBSA has decreased from 1.5–3 
days to 0.5–1.4 days. Over the past decade, several studies pub-
lished in Europe have reported reductions in burn incidence, 
mortality, severity, and LOS [9].

The American Burn Association (ABA) has elaborated guide-
lines for burn treatment and referral criteria. Burns involving func-
tional areas, such as the face, hands, feet, perineum, genitalia, or 
major joints, are important criteria for patient referral. Although 
their importance has long been stated, the necessity to further 
study the issue arises, as these regions are commonly affected, and 
their impact on mortality and morbidity is major [10,11]. 

Each anatomical area has its functional characteristics and 
complications, necessitating individualized evaluation. There-
fore, it is important to assess each region to determine treatment 
priorities. This raises an essential clinical question: Should treat-
ment begin with functional areas, or should other regions be 
addressed first? To date, the literature has not provided a clear, 
standardized algorithm for prioritizing treatment in patients with 
extensive burns. This article examines current recommendations 
in the context of  our clinical experience and outcomes, aiming 
to contribute to the ongoing effort to optimize burn management 
strategies..
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MATERIAL AND METHODS

This study is a retrospective analysis of  481 patients admitted 
to the Burn Unit of  the Clinical Emergency Hospital of  Bucha-
rest between January 1, 2019, and December 31, 2023. Patients 
transferred from our unit or those with insufficient medical data 
were excluded from the analysis.

The following demographic and clinical variables were collect-
ed: age, gender, percentage of  total body surface area (%TBSA) 
burned, burn degree (including presence of  third-degree burns), 
mechanism of  injury, presence of  inhalation injury, LOS, and 
surgical procedures performed. An important component in as-
sessing patient prognosis was calculating the Abbreviated Burn 
Severity Index (ABSI) score, which is widely used to estimate 
burn-related mortality risk.

Statistical analysis was performed using Microsoft Excel and 
IBM SPSS Statistics version 24. Chi-square (χ²) tests were ap-
plied, and results were reported with corresponding χ² and P val-
ues, as well as frequencies and 95% confidence intervals where 
appropriate.

RESULTS

A total of  515 patients were admitted for burn injuries during the 
5-year study period. Of  these, 34 were excluded due to insuffi-
cient data or inter-hospital transfer, leaving 481 patients eligible 
for analysis based on demographic and clinical characteristics.

Patient ages ranged from 18 to 96 years, with a mean age of  
55 (54.49 ± 18.61), a median of  53 years, and a symmetrical dis-
tribution (skewness = 0.08, kurtosis = −0.86), although variabil-
ity was high. A significantly greater proportion of  patients were 
men (n = 306; 63.6%) compared to women (n = 175; 36.4%), 
with this difference being statistically significant (|2

(df=1) = 35.68; 
P < 0.001). Regarding place of  origin, 248 patients (51.6%) were 
from rural areas and 233 (48.4%) from urban areas, with no sta-
tistically significant difference between the two groups (|2

(df=1) = 
0.24; P = 0.624).

A large proportion of  patients presented with superficial par-
tial-thickness burns (IIA, n = 341), with deep partial-thickness 
(IIB) burns noted in 408 cases and full-thickness (III) burns in 
269 cases (Table 1). Superficial partial burns and deep par-
tial-thickness burns co-occurred in 72.8% of  patients (|2

(df=1) = 
4.70; P = 0.030), while full-thickness burns were associated with 
superficial burns in 50.2% of  cases (|2

(df=1) = 126.84; P < 0.001). 
Further analyzing the more severe burns, it was noted that 59.3% 
of  deep partial burns also had full-thickness burns, while of  the 
patients with third-degree burns, 90% also had deep partial 
burns, being statistically significant (|2

(df=1) = 12.52; P < 0.001).
The average TBSA burned was 27.5%, ranging from 1% to 

99%. One-quarter of  patients had burns, covering more than 
40% of  TBSA. The mean hospital length of  stay was 24 days 
(23.42 ± 23.47), ranging from 1 to 131 days, with 25% of  pa-
tients hospitalized for over 30 days. Most patients (73.5%) were 
admitted to the critical care unit, while only 26.5% had less se-
vere injuries.

The most commonly affected functional areas were the ce-
phalic extremity and the hands (Table 2). Among cephalic burns, 
98.1% involved the face, and 53.9% involved the cervical region. 
Joint involvement included shoulders (41%), elbows (62.9%), 
hands (63.6%), hips (27.1%), knees (53.3%), and ankles (30.1%). 
Notable associations included cephalic burns with hand burns 

in 77.5% of  cases and with shoulder (87.2%) and elbow burns 
(84.1%).

Out of  481 patients, 137 died (28.5%). The mean ABSI score 
was 7.31 ± 3.09, with 50% of  patients scoring ≤7 and 25% scor-
ing ≥9 (Figure 1). Survivors had a mean ABSI of  6.11 ± 2.00, 
compared to 11.01 ± 2.54 in deceased patients.

We investigated the statistical correlations between various 
factors and increased mortality, analyzing sex, age, place of  ori-
gin, presence of  inhalation injury, burn depth, %TBSA affected, 
anatomical regions involved, and the ABSI score. Age emerged 
as a strong positive predictor of  mortality, with patients over 55 
years old having an 11-fold higher risk of  death compared to 
those younger than 55 (B = 2.42; SE = 0.42; Wald(df=1) = 32.61; 
P < 0.001). The presence of  inhalation injury was associated with 
a 9-fold increase in mortality (B = 2.17; SE = 0.42; Wald(df=1) 
= 26.31; P < 0.001). ABSI score was also a statistically signifi-
cant predictor, with each unit increase corresponding to a 3-fold 
rise in mortality risk (B = 0.95; SE = 0.22; Wald(df=1) = 19.23; 
P < 0.001).

An analysis of  the correlation between burns affecting func-
tional anatomical areas and increased mortality revealed several 
notable findings. Facial burns were associated with a threefold in-
crease in the risk of  death (B = 1.00; SE = 0.54; Wald(df=1) = 3.43; 
P = 0.064). Among all regions assessed, perineal burns demon-
strated the strongest association with mortality, corresponding to 
a sixfold increase in risk (B = 1.81; SE = 0.50; Wald(df=1) = 13.21; 
P < 0.001). 

Of  the 481 patients included in the study, 266 (55.3%) required 
surgical intervention. Among these, 63.9% underwent a single 
operation, while 93.2% required up to three surgical procedures. 
The most frequently performed procedure was skin grafting, 

Table 1. Frequency of each burn degree of the skin and of the 
inhalation injuries

Burn degree n Percentage 
(%)

Chi-Square Test of 
Proportion

X2 df P

IIA 341 70.9 83.99 1 <0.001

IIB 408 84.8 233.32 1 <0.001

III 269 55.9 6.76 1 <0.010

Inhalation 
injury 138 28.7 87.37 1 <0.001

Table 2. The distribution of the main functional areas with corre-
sponding numbers and frequency

Affected region n Percentage 
(%)

Chi-Square Test of 
Proportion

X2 df P

Cephalic ex-
tremity 319 66.3 51.25 1 <0.001

Hand 306 63.6 35.68 1 <0.001

Ankle 145 30.1 75.84 1 <0.001

Joints 229 47.6 1.10 1 0.294

Perineum 86 17.9 198.51 1 <0.001
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al environments. The urban-rural distribution of  patients was 
relatively even, with 48.4% originating from urban areas and 
51.6% from rural areas. This distribution is likely influenced by 
our status as a national referral center, receiving patients from 
across the country. Age was found to be a significant predictor 
of  mortality. Patients older than 55 years had an 11-fold higher 
risk of  death compared to younger individuals (B = 2.42; SE 
= 0.42; Wald(df=1) = 32.61; P < 0.001; OR = 11.28; 95% CI, 
4.91–25.90). Gender distribution in our study was consistent 
with previous findings, such as those reported by Abarca et al. 
in their analysis of  2,651 patients over eight years [9]. We ob-
served a predominance of  male patients (63.6%), comparable 
to the 61.9% reported in their study.

The most prevalent mechanism of  injury in our cohort was 
flame burns, documented in 263 cases (54.7%), which is higher 
than figures reported in other studies [9]. Other frequently ob-
served mechanisms included scald injuries (n = 95; 19.8%) and 
flash-related burns (n = 75; 15.6%) (Table 3). Less commonly, 
patients presented with electrical injuries (n = 17; 3.5%), contact 
burns (n = 16; 3.3%), and chemical burns (n = 15; 3.0%).

It is well established that both the size and depth of  burn in-
juries significantly influence mortality and long-term functional 
outcomes. Of  these two factors, burn size plays a central role in 
medical decisions beginning from the prehospital stage until re-
habilitation as well as aftercare, guiding estimation of  fluid resus-
citation volumes and nutritional needs, helping in predicting the 
length of  stay, as well as being an important factor in calculating 
severity scores. A longstanding clinical consensus has established 
the importance of  describing burn size as a percentage of  the 
TBSA affected [13]. As a national referral center, our facility ad-
mitted patients with higher severity profiles, with 73.5% requir-
ing critical care unit admission. The average TBSA burned in 
our cohort was 27.5%, with values ranging from 1% to 99% in 
the most severe cases. Notably, 25% of  patients sustained burns 
covering more than 40% of  their TBSA. In contrast, other stud-
ies have reported significantly lower mean TBSA values, such as 
8.3%, and correspondingly shorter ICU stays [14]. Burn sever-
ity in our cohort is further evidenced by the high incidence of  
full-thickness (third-degree) burns, affecting 55.9% of  patients, 
more than double the rates reported in other publications (23.4% 
and 27.7%) [6,9]. Furthermore, some frequent associations could 
be described: 59.3% of  patients with deep partial-thickness burns 
also had full-thickness burns, while 90% of  those with full-thick-
ness burns also had deep partial thickness burns, with a signifi-
cant statistical correlation (|2

(df=1) = 12.52; P < 0.001), thus impor-
tantly increasing the severity of  the burn trauma and influencing 
the evolution of  the patient.

The ABSI score is a five-variable scale used as a prognostic fac-
tor in evaluating the mortality risks of  burn patients worldwide 
for a long time. It incorporates age, sex, (TBSA burned, presence 
of  full-thickness burns, and inhalation injury to help estimate pa-
tient outcomes and expected length of  hospital stay. In our co-
hort, the mean ABSI score was 7.31 ± 3.09, consistent with other 
reports, although many studies document lower average values. 
The ABSI score classifies a value of  7 as moderately severe, with 
an 80-90% probability of  survival. In our study, 50% of  patients 
had scores ≤7, while 25% had scores ≥9. The mean ABSI among 
survivors was 6.11 ± 2.00, significantly lower than in deceased 
patients, with a mean score of  11.01 ± 2.54. Moreover, ABSI val-
ues >13 were associated with a marked reduction in LOS. ABSI 
score was a statistically positive predictor (B = 0.95; SE = 0.22; 
Wald(df=1) = 19.23; P < 0.001) with each unit increase correspond-

conducted in 188 patients (37.4%). Emergency fasciotomy for 
compartment syndrome decompression was the second most 
common intervention, performed in 103 patients (20.5%). Ad-
ditional procedures included amputations in 16 patients (3.2%), 
excision and suturing of  burn lesions in 19 patients (3.8%), flap 
reconstruction in 17 cases (3.4%), and tracheostomy in 19 pa-
tients (3.8%).

DISCUSSION

The clinical importance of  functional anatomical areas in burn 
injuries has long been recognized, yet the need for more com-
prehensive data and standardized treatment protocols in cases 
of  major burns remains pressing. A step-by-step analysis of  these 
regions is necessary to derive the relevant conclusions further. 
Each anatomical region presents unique features, functional 
significance, and clinical implications. In many cases, the co-in-
volvement of  multiple functional areas can worsen the patient’s 
overall prognosis, contributing to increased morbidity and mor-
tality. These complex cases pose significant challenges to plastic 
surgeons, the intensive care doctor, and the broader multidisci-
plinary care team managing critically burned patients. 

In our cohort, we analyzed the demographic characteris-
tics of  patients in conjunction with the involvement of  specif-
ic functional regions to better understand their contribution to 
clinical outcomes in major burns. The mean patient age was 
55 years (54.49 ± 18.61; 95% CI, 52.83–56.16), which is nota-
bly higher than figures reported in other studies, where mean 
ages were 41.4 ± 24.7 and 30 years, respectively [9,12]. Most 
injuries occurred in domestic settings rather than in occupation-

Table 3. Mechanisms of burns and their frequency

Burn mechanisms Frequency Percent (%)

Chemical 15 3.0

Contact 16 3.3

Electrocution 17 3.5

Flash 75 15.6

Flame 263 54.7

Scald 95 19.8

Figure 1. The graphic relationship between the ABSI score and 
LOS
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ing a lower incidence in this study (63.6%) than in the literature, 
the frequency is still very high [25]. Recognizing the depth of  the 
burn requires experience and practice, which are paramount to 
formulating an appropriate treatment plan that includes a me-
ticulous surgical technique and preoperative and postoperative 
hand therapy to maximize functional recovery [26].

The depth, size, and healing time of  a burn injury are key 
factors in determining the need for surgical intervention. Super-
ficial second-degree burns typically heal by secondary intention 
with topical antimicrobials and appropriate dressings, thereby 
avoiding the additional scarring often associated with skin graft-
ing. In contrast, deep partial-thickness burns may require surgical 
excision if  they do not heal within 2 weeks, while full-thickness 
burns almost always necessitate excision followed by skin graft-
ing. A relative contraindication to early excision in hand burns 
may arise in patients with extensive TBSA involvement. Patient 
stabilization and grafting of  larger, life-threatening areas become 
a priority in such cases. Once those sites are healed, grafts can 
be harvested to cover the hands. During this period, temporary 
treatments, such as enzymatic debridement, allografts, dermal 
substitutes, or cultured epithelial cells, can manage hand burns 
until definitive coverage. Current evidence does not report any 
notable difference in the outcome when comparing late versus 
early excision in the burned hands, provided that the therapy 
is performed continuously by maintaining the range of  motion 
(ROM) of  the wrist and the fingers and using orthosis [26].

The best results are obtained when planned rehabilitation 
is performed with intensive physical and occupational therapy. 
Active movement should be promoted from the initial stages to 
prevent contracture formation. If  these appear, they should be 
released and splinted in the ideal positions or used in dynamic 
splints, encouraging active motion after surgical corrections. Scar 
management is equally critical to functional rehabilitation, nota-
bly through custom-fitted pressure garments, which are typically 
initiated two weeks post-grafting. These garments are worn for 
up to 23 hours per day for 6 months in cases involving deeper 
burns or prolonged healing. The continued use of  pressure gar-
ments depends on the individual response and scar characteris-
tics, with improvements noted in scar color and texture over time. 
For burns involving web spaces, specialized spacers may be re-
quired to prevent contracture and maintain anatomical contours. 
Silicone sheets have also been proven useful, especially on the 
dorsal part of  the finger and the web spaces when placed beneath 
the pressure garments. Hand therapy should be continued until 
the function returns to normal or a plateau is noted in improving 
movement. A maintenance program may be useful with or with-
out further surgical procedures [27].

Burns on the face are especially disabling due to the involve-
ment of  highly specialized and anatomically complex structures, 
such as the eyes, nose, mouth, and ears, and may extend into the 
cervical region. In severe cases, such injuries can result in facial 
stigmata. Management of  facial burns must address two equally 
important aspects: functional restoration (e.g., breathing, eating, 
communication) and esthetic rehabilitation, as the face plays a 
central role in identity and social interaction. Scars should ideally 
be unobtrusive at conversational distance. The impact of  facial 
burns on self-image and social functioning often leads to a signifi-
cantly reduced quality of  life. Burns on the face require prompt 
treatment from the healthcare team to alleviate mortality and 
morbidity. In developed countries, burn mortality has continu-
ously declined over the past decades; thus, optimal management 
and reconstruction are important to improve function, esthetic 

ing to a 2.6-fold increase in the risk of  death (OR = 2.58; 95% 
CI, 1.69–3.93) [14-16]. 

With the observed reduction in burn-related mortality over 
recent decades, LOS has increasingly been adopted as a key out-
come measure. Various studies have attempted to identify fac-
tors, such as socioeconomic status, that may influence LOS in 
burn patients. [17]. Estimating LOS at the time of  admission 
can help clinicians set discharge goals, plan resource allocation, 
and assist families in preparing for the patient’s recovery trajec-
tory. It is commonly estimated as one day for each percent of  
the burned surface, although the LOS frequently exceeds this 
estimation. Two apparent exceptions that do not adhere to this 
rule are the patients who have a high burned TBSA or those with 
inhalation injuries due to greater physiological stress and higher 
complication rates, especially infections [18]. Most studies report 
mean LOS values between 8 and 14 days, while the current study 
presents a significantly higher value, ranging from 1 to 131 days 
with an asymmetrical positive distribution (skewness = 1.90; kur-
tosis = 3.78) having an important presence in the lower interval 
of  values and some extreme values in the superior aspect with 
a mean length of  stay of  24 days (23.42 ± 23.47) and a median 
value of  18 days, 25% of  patients being admitted for more than 
30 days into the hospital [19,20].

The overall mortality rate in our cohort was 28.5%, which is 
higher than that reported in many other studies, reflecting the 
severity of  the burn trauma and correlating with the high ABSI 
score. Mortality in burn patients is multifactorial and influenced 
by all five components of  the ABSI score. Consistent with pre-
vious literature, our data showed an 11-fold increase in mortal-
ity among patients older than 55 years (P < 0.001) and a 9-fold 
increase associated with inhalation injuries (P < 0.001). Among 
functional regions, the most substantial impact on mortality 
was observed in patients with perineal burns, which increased 
mortality risk sixfold, followed by facial burns, associated with a 
threefold increase [21]. Other statistically significant predictors 
of  mortality described in the literature include male sex, TBSA 
burned, TBSA grafted, and comorbidities [22].

Although TBSA burned remains one of  the primary metrics 
for assessing burn severity, it does not adequately capture the 
functional consequences associated with injuries to critical an-
atomical regions. An alternative method is using the cutaneous 
functional units (CFU), which are skin segments that accommo-
date the normal range of  movement and may become contracted 
following the injury, thus becoming a more accurate indicator of  
the severity of  the burn by measuring the functional consequenc-
es. Even though the hands account for only 5% of  the TBSA, 
they represent 81.3% of  the body’s CFU. As a result, burn inju-
ries involving the hands are disproportionately associated with 
poorer physical outcomes, including contractures, deformities, 
loss of  function, occupational limitations, and psychosocial dis-
tress. Thus, recent studies advocate for the clinical superiority of  
CFU-based assessment, particularly in settings where individual-
ized functional rehabilitation is prioritized [23,24].

Hand function is essential for everyday activities, and even 
relatively minor burns can severely impair functionality, either 
due to the injury itself  or from resulting scar contractures. Pre-
serving and restoring hand function is critical for the long-term 
well-being of  burn survivors, as impairment can lead to social 
withdrawal and long-term disability. Despite representing only 
3% of  the TBSA, they always have a primary indication for treat-
ment. Studies report a more than 80% involvement in all severe 
burns, making them one of  the most affected parts. Despite hav-
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over time. The study identified several risk factors for contracture 
formation, including deep burns, surgically treated wounds, and 
involvement of  specific anatomical joints. Additionally, female 
patients and children were found to be at higher risk. The study 
identified several risk factors for contracture formation, including 
deep burns, surgically treated wounds, and involvement of  spe-
cific anatomical joints. Additionally, female patients and children 
were found to be at higher risk [35]. The neck and the upper 
extremities are more prone to developing contractures than the 
lower extremities, and the vast majority (80%) of  these cases ne-
cessitated surgery in previously skin-grafted areas. In addition, 
the duration of  splinting may influence scar contractures, with a 
high prevalence (over 90%) in patients who did not receive splints 
or were splinted for less than 6 months compared to the group 
with splinting for more than 6 months, noting a prevalence of  
17%. Thus, there is a strong consensus on the need for further 
research into the effects of  splinting in scar contracture and a 
better understanding of  the effectiveness they have on myofibro-
blast activity and scar maturation, more so because contracture 
severity classifications are described but not related to the overall 
function [36-38].   

Our center serves as a national referral facility, receiving a high 
volume of  complex burn cases, including patients with severe in-
juries and those with associated trauma. A notable proportion of  
these patients (51.1%) originated from rural areas, where limited 
access to specialized burn care and health illiteracy contribute 
to significant delays in presentation. These delays reduce the 
opportunity to implement early interventions to prevent com-
plications such as contractures. Although numerous studies have 
addressed the challenges of  burn care, there remains a lack of  
a standardized classification protocol for functional anatomical 
regions adaptable to the specific needs of  different countries and 
burn centers.

Of  the 481 patients in our study, 293 (61%) required surgi-
cal intervention. Among these, 249 patients (85%) had involve-
ment of  at least one functional anatomical area, whereas only 
44 patients (15%) underwent surgery without such involvement. 
Further analysis of  surgical procedures revealed that the hands 
were the most commonly operated region, with 198 surgical in-
terventions, followed by other major joints: 93 elbows, 81 knees, 
61 feet, and 43 shoulders. The anatomical regions that required 
fewer operations were the hips, followed by the cervical region 
and the face, as well as the perineal region, which were treated 
mainly by conservative measures. Given the high TBSA affect-
ed and the considerable depth of  burn injuries in many cases, 
there was a need for urgent surgical coverage of  extensive areas. 
Consequently, split-thickness skin grafts were the most common-
ly performed procedure in 227 cases. Full-thickness grafts were 
used in only 12 patients, flap reconstructions in 19, and direct 
sutures in 38 cases.

This burn unit forms an integral part of  the largest emergency 
hospital in Bucharest, receiving many patients from across the 
country. As such, most patients are treated here, and this protocol 
mostly addresses the acute phase of  the burn treatment. In cas-
es of  burn centers such as ours, where most patients are severe 
with a high burned TBSA and deep burns, the most important 
issue is to cover the large burned surfaces to limit the liquid and 
protein losses. Early excision and grafting are employed to re-
duce metabolic stress and systemic inflammation, thus stabilizing 
the patient, particularly in more vulnerable individuals, such as 
the elderly or those with comorbidities. This approach is applied 
in both full-thickness (third-degree) and deep partial-thickness 

outcomes, and quality of  life [28]. Of  the 319 patients who had 
burns on the cephalic extremity, 313 had facial burns, represent-
ing 65% of  the total 481 patients, being a positive marginal pre-
dictor (B = 1.00; SE = 0.54; Wald(df=1) = 3.43; P = 0.064) with a 
3- fold increase in morbidity (OR = 2.71; 95% CI, 0.94–7.81).

The perineum is a particular anatomical region frequently 
exposed to contamination, which may lead to sepsis, graft loss, 
delayed wound healing, and abnormal scar formation [29]. The 
association with urinary tract infections, risk of  fecal contamina-
tion, increased incidence of  infections acquired in the hospital, 
and bacteriemia has an important impact on the quality of  life, 
as well as higher morbidity and mortality. [1,10,30,31]. Due to its 
anatomical protection and specific skin characteristics, perineal 
burns rarely occur in isolation. In most cases, they are associated 
with thigh burns as well as the anterior abdominal region and 
are usually seen in patients with extensive TBSA involvement, 
ranging from 21% to 56% [32]. In our study, 86 patients (17.9% 
of  the cohort) sustained perineal burns, which were associated 
with a significantly higher risk of  mortality (B = 1.81; SE = 0.50; 
Wald(df=1) = 13.21; P < 0.001), corresponding to a sixfold increase 
in the likelihood of  death (OR = 6.13; CI 95%, 2.31–16.31) 
compared to patients without perineal involvement.

As burn survival rates improve, greater emphasis has been placed 
on minimizing post-burn morbidity and optimizing functional and 
aesthetic outcomes. One major source of  post-injury disability is 
contracture formation. Although the exact incidence and associ-
ated risk factors remain unclear, contractures remain a significant 
complication, with some studies reporting that 33% of  patients 
develop at least one contracture by discharge. The most frequent-
ly affected joints include the shoulder (23%), elbow (19.9%), wrist 
(17.3%), ankle (13.6%), and knee (13.4%). Reported facial con-
tractures include microstomia (0.27%), ectropion (0.86%), and na-
solabial contractures (0.16%). The majority of  contractures were 
classified as mild (47.2%) or moderate (32.9%) [22].    

The high incidence of  contracture could be explained by mul-
tiple reasons: regional centers often treat the most serious inju-
ries, the critical ones, with a higher TBSA burned grafted, thus 
having a higher risk of  forming contractures. Larger burns usual-
ly cross multiple joints and require more interventions, leading to 
a lengthier immobilization and a higher contracture rate. Larger 
burns also require an extended ICU stay, which, by itself, if  lon-
ger than 14 days, may lead to an important rise in contracture 
rates. Thus, the overall contracture incidence is directly related to 
the examined number of  joints or burn locations [22,33]. 

A common pathological evolution following burn injuries is 
the formation of  scar contractures, which limit the range of  mo-
tion and impair the function of  the affected joints. Thus, the use 
of  static splinting has long become a preventative practice. The 
most frequently splinted joints were the elbow, the wrist, the knee, 
and the ankle. Studies report more frequent use of  splints in larg-
er burns and those with increased severity that had a higher need 
for grafting in the CFU of  the joints (with a six-time increase 
of  odds). The wrist was the most frequently splinted joint in ap-
proximately 30.7% of  cases, while the knee was the least (8.2%). 
About one-third of  patients continued splint use until hospital 
discharge [34]. 

Although the true prevalence of  contractures following burn 
injury is inconsistently reported, with considerable variabil-
ity across studies, a comprehensive review by Oosterwijk et al. 
provides several valuable insights [35]. Their findings indicate 
a high incidence of  scar contractures at discharge, ranging be-
tween 38% and 54%, though the prevalence tends to decrease 
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surfaces and stabilizing the patient should be the initial priority. 
Functional areas can then be treated, often with full-thickness 
skin grafts, frequently requiring further operations to improve the 
functional outcome, but only once the patient is stabilized and in 
good general condition. 

Conflict of interest
The authors declare no conflict of  interest.

Ethical approval
This study was approved by the Hospital Ethics Committee 
of  Bucharest Emergency Clinical Hospital (approval number 
2572/26 March 2024).

Consent to participate 
Informed consent was obtained from all subjects involved in the 
study.

Funding
This research received no external funding.

Authorship
MI, EMBD, AGB, IL, CSH were responsible for conceptualiza-
tion. MI, EMBD, AGB, CSH contributed to methodology; TPN, 
IL, CSH contributed to validation; MI, EMBD, CSH contribut-
ed to formal analysis. MI, AGB, SG, RC contributed to data cu-
ration. MI was responsible for investigation. MI, MCA, AF, SG, 
RC, TPN contributed to resources. MI, EMBD, AGB contribut-
ed to writing - review and editing. MI, IL, CSH contributed to vi-
sualization. AF, IL, CSH contributed to supervision.  All authors 
have read and agreed to the published version of  the manuscript.

REFERENCES

1.	 Jeschke MG, van Baar ME, Choudhry MA, Chung KK, Gibran NS, Logsetty S. 
Burn injury. Nat Rev Dis Primers. 2020 Feb 13;6(1):11. doi: 10.1038/s41572-020-
0145-5

2.	 Żwierełło W, Piorun K, Skórka-Majewicz M, Maruszewska A, Antoniewski J, 
Gutowska I. Burns: Classification, Pathophysiology, and Treatment: A Review. Int J 
Mol Sci. 2023 Feb 13;24(4):3749. doi: 10.3390/ijms24043749

3.	 Lee KC, Joory K, Moiemen NS. History of  burns: The past, present and the future. 
Burns Trauma. 2014 Oct 25;2(4):169-80. doi: 10.4103/2321-3868.143620

4.	 World Health Organization – Burns. Available from:  https://www.who.int/news-
room/fact-sheets/detail/burns.

5.	 Davé DR, Nagarjan N, Canner JK, Kushner AL, Stewart BT. Rethinking burns 
for low & middle-income countries: differing patterns of  burn epidemiology, care 
seeking behavior, and outcomes across four countries. Burns. 2018;44:1228–1234. 
doi: 10.1016/j.burns.2018.01.015

6.	 Alcalá-Cerrillo M, González-Sánchez J, González-Bernal JJ, Santamaría-Peláez 
M, Fernández-Solana J, Sánchez Gómez SM, et al. Retrospective Study of  the 
Epidemiological–Clinical Characteristics of  Burns Treated in a Hospital Emergency 
Service (2018–2022). Nursing Reports. 2024; 14(3):1987-1997. doi: 10.3390/
nursrep14030148

7.	 Cuttle L, Fear M, Wood FM, Kimble RM, Holland AJA. Management of  non-severe 
burn wounds in children and adolescents: optimising outcomes through all stages 
of  the patient journey. Lancet Child Adolesc Health. 2022 Apr;6(4):269-278. doi: 
10.1016/S2352-4642(21)00350-3

8.	 Edgar D, Brereton M. Rehabilitation after burn injury. BMJ. 2004 Aug 
7;329(7461):343-5. doi: 10.1136/bmj.329.7461.343

9.	 Abarca L, Guilabert P, Martin N, Usúa G, Barret JP, Colomina MJ. Epidemiology 
and mortality in patients hospitalized for burns in Catalonia, Spain. Sci Rep. 2023 Sep 
1;13(1):14364. doi: 10.1038/s41598-023-40198-2

10.	 American Burn Association. Guidelines for Burn Patient Referral [Internet]. 
Chicago: American Burn Association; Available from: https://ameriburn.org/
resources/burnreferral/

11.	 Bettencourt AP, Romanowski KS, Joe V, Jeng J, Carter JE, Cartotto R, et al. Updating 
the Burn Center Referral Criteria: Results From the 2018 eDelphi Consensus Study. J 
Burn Care Res. 2020 Sep 23;41(5):1052-1062. doi: 10.1093/jbcr/iraa038

12.	 Van Yperen DT, Van Lieshout EMM, Van Baar ME, Polinder S, Verhofstad MHJ, 
Van der Vlies CH; BURN-Pro Study Group. Burn injury characteristics, referral 

burns, using split-thickness skin grafts harvested from uninjured 
areas. Typically, up to 15% TBSA is grafted per session weekly 
and tailored to the patient’s lab results. Temporary skin substi-
tutes or cadaveric allografts may facilitate initial wound coverage 
and promote stabilization. On the other hand, full-thickness skin 
grafts are usually reserved for the more sensitive areas, such as the 
face and the hands, which are rather scarce resources. 

Patients requiring rapid coverage of  extensive burns are also 
those at the highest risk of  mortality. We found the patients with 
the highest risk to be those >55 years old, those with inhalation 
injuries, or those with a high ABSI score. In our cohort, 55.9% 
had full-thickness burns, and 90% of  these were also associated 
with deep partial burns, leading to an increase in the overall deep 
burns and an increase in the severity of  the patients, requiring 
even more skin grafts than other patients. 

After achieving coverage of  extensive burn areas and stabiliz-
ing the patient, attention should shift to functional anatomical 
regions, prioritizing those associated with a higher risk of  mor-
tality or those most frequently affected. In our study, the face was 
among the earliest treated regions, as facial burns were linked to 
a threefold increase in mortality risk. Additionally, facial burns 
were frequently associated with hand burns, observed in 77.5% 
of  cases. Due to their anatomical proximity, burns of  the cephalic 
extremity were commonly accompanied by injuries to the shoul-
ders (87.2%) and elbows (84.1%), which were often managed 
concurrently. Other joints, such as the knees, although involved 
in 53.3% of  cases, were less frequently met. As a result, these ar-
eas were typically addressed in subsequent phases of  treatment, 
as no direct correlation was found between their involvement and 
worsened clinical outcomes. One particularly critical functional 
area is the perineum, which demonstrated a six-fold increase in 
mortality risk in our study. While most perineal burns are super-
ficial and can be managed conservatively, deeper injuries in this 
region may necessitate surgical intervention.

An alternative approach to the treatment protocol, prioritiz-
ing functional areas first, is typically reserved for patients with 
smaller TBSA involvement, fewer grafting requirements, and a 
more stable general condition. As stated before, we usually treat 
functional areas with full-thickness or thicker split-thickness skin 
grafts. Because donor sites for these grafts are limited, particular-
ly for full-thickness grafts, it is essential to allocate these resources 
judiciously and ensure the highest likelihood of  successful graft 
take. To optimize graft success, preoperative laboratory param-
eters must indicate favorable conditions, including adequate he-
moglobin levels, total protein, an appropriate albumin-to-glob-
ulin ratio, and the absence of  wound contamination and strong 
patient compliance. A successful graft take is associated with re-
duced immobilization time, faster recovery, and improved func-
tional and aesthetic outcomes, ultimately minimizing long-term 
sequelae.

CONCLUSION
The subject of  the order to treat burns of  different anatomical re-
gions remains a topic of  great debate. Some authors recommend 
treating the functional areas first, as they are more 'precious' and 
should be prioritized, while others advocate for covering the larg-
er surfaces first to limit fluid and protein losses and stabilize the 
patient, treating the functional areas only afterward. Whichever 
protocol is chosen, it should be adapted to the specific character-
istics and needs of  each burn center, which may vary from one 
institution to another. As a general rule, covering large burned 



JOURNAL of MEDICINE and LIFE

298 JOURNAL of  MEDICINE and LIFE. VOL: 18 ISSUE: 4 APRIL 2025

© 2025 by the authors. This article is an open access article distributed under the terms and conditions of  the Creative Commons Attribution (CC BY 4.0) license.

24.	 Richard R, Jones JA, Parshley P. Hierarchical decomposition of  burn body diagram 
based on cutaneous functional units and its utility. J Burn Care Res. 2015 Jan-
Feb;36(1):33-43. doi: 10.1097/BCR.0000000000000150

25.	 Popp D, Tapking C, Branski LK. Die Verbrannte Hand – Neuheiten und aktuelle 
Forschung [The burned hand - innovations and current research]. Handchir 
Mikrochir Plast Chir. 2019 Sep;51(5):347-355. German. doi: 10.1055/a-0997-6619

26.	 Richards WT, Vergara E, Dalaly DG, Coady-Fariborzian L, Mozingo DW. Acute 
surgical management of  hand burns. J Hand Surg Am. 2014 Oct;39(10):2075-2085.
e2. doi: 10.1016/j.jhsa.2014.07.032

27.	 Germann G. Hand Reconstruction After Burn Injury: Functional Results. Clin Plast 
Surg. 2017 Oct;44(4):833-844. doi: 10.1016/j.cps.2017.05.015

28.	 28.	 Clark C, Ledrick D, Moore A. Facial Burns. 2023 Jul 3. In: StatPearls 
[Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan.

29.	 Bordes J, Le Floch R, Bourdais L, Gamelin A, Lebreton F, Perro G. Perineal burn 
care: French working group recommendations. Burns. 2014 Jun;40(4):655-63. doi: 
10.1016/j.burns.2013.09.007

30.	 Tresh A, Baradaran N, Gaither TW, Fergus KB, Liaw A, Balakrishnan A, et al. Genital 
burns in the United States: Disproportionate prevalence in the pediatric population. 
Burns. 2018 Aug;44(5):1366-1371. doi: 10.1016/j.burns.2018.02.023

31.	 Giretzlehner M, Ganitzer I, Haller H. Technical and Medical Aspects of  Burn Size 
Assessment and Documentation. Medicina (Kaunas). 2021 Mar 5;57(3):242. doi: 
10.3390/medicina57030242

32.	 Schulz A, Ribitsch B, Fuchs PC, Lipensky A, Schiefer JL. Treatment of  Genital Burn 
Injuries: Traditional Procedures and New Techniques. Adv Skin Wound Care. 2018 
Jul;31(7):314-321. doi: 10.1097/01.ASW.0000532474.34841.d0

33.	 Clavet H, Hébert PC, Fergusson D, Doucette S, Trudel G. Joint contracture following 
prolonged stay in the intensive care unit. CMAJ. 2008 Mar 11;178(6):691-7. doi: 
10.1503/cmaj.071056 

34.	 Khor D, Liao J, Fleishhacker Z, Schneider JC, Parry I, Kowalske K, et al. Update on 
the Practice of  Splinting During Acute Burn Admission From the ACT Study. J Burn 
Care Res. 2022 May 17;43(3):640-645. doi: 10.1093/jbcr/irab161

35.	 Hendriks TCC, Botman M, Binnerts JJ, Mtui GS, Nuwass EQ, Niemeijer AS, 
et al. The development of  burn scar contractures and impact on joint function, 
disability and quality of  life in low- and middle-income countries: A prospective 
cohort study with one-year follow-up. Burns. 2022 Feb;48(1):215-227. doi: 10.1016/j.
burns.2021.04.024

36.	 Oosterwijk AM, Mouton LJ, Schouten H, Disseldorp LM, van der Schans CP, 
Nieuwenhuis MK. Prevalence of  scar contractures after burn: A systematic review. 
Burns. 2017 Feb;43(1):41-49. doi: 10.1016/j.burns.2016.08.002

37.	 Schneider JC, Holavanahalli R, Helm P, Goldstein R, Kowalske K. Contractures in 
burn injury defining the problem. J Burn Care Res 2006;27:508-14.

38.	 Huang TT, Blackwell SJ, Lewis SR. Ten years of  experience in managing patients 
with burn contractures of  axilla, elbow, wrist and knee joints. Plast Reconstr Surg 
1978;61:70-6.

pattern, treatment (costs), and outcome in burn patients admitted to a hospital with 
or without a specialized Burn Centre (BURN-Pro). Eur J Trauma Emerg Surg. 2023 
Jun;49(3):1505-1515. doi: 10.1007/s00068-023-02233-9

13.	 Carrougher GJ, Pham TN. Burn size estimation: A remarkable history with 
clinical practice implications. Burns Open. 2024 Apr;8(2):47–52. doi: 10.1016/j.
burnso.2023.12.006

14.	 Christ A, Staud CJ, Krotka P, Resch A, Neumüller A, Radtke C. Revalidating the 
prognostic relevance of  the Abbreviated Burn Severity Index (ABSI): A twenty-
year experience examining the performance of  the ABSI score in consideration of  
progression and advantages of  burn treatments from a single center in Vienna. J Plast 
Reconstr Aesthet Surg. 2024 Jul;94:160–8. doi: 10.1016/j.bjps.2024.04.041

15.	 Usmani A, Pipal DK, Bagla H, Verma V, Kumar P, Yadav S, et al. Prediction of  
Mortality in Acute Thermal Burn Patients Using the Abbreviated Burn Severity 
Index Score: A Single-Center Experience. Cureus. 2022 Jun 21;14(6):e26161. doi: 
10.7759/cureus.26161

16.	 Turhan N, Ciğer A. Evaluation of  ABSI score for the prognosis and length of  
hospitalization of  burn patients. East J Med. 2023;28(2):244–9. doi: 10.5505/
ejm.2023.82609

17.	 Onah CN, Allmendinger R, Handl J, Dunn KW. Surviving Burn Injury: Drivers of  
Length of  Hospital Stay. Int J Environ Res Public Health. 2021 Jan 18;18(2):761. doi: 
10.3390/ijerph18020761

18.	 Taylor SL, Sen S, Greenhalgh DG, Lawless M, Curri T, Palmieri TL. Real-Time 
Prediction for Burn Length of  Stay Via Median Residual Hospital Length of  
Stay Methodology. J Burn Care Res. 2016 Sep-Oct;37(5):e476-82. doi: 10.1097/
BCR.0000000000000332

19.	 Baraka SM, Kiswezi A, Edyedu I, Molen SF, Muhumuza J, Kyomukama L, et 
al. Length of  hospital stay and its predictors among burn patients in a resource-
limited setting: a multicenter prospective longitudinal study. Int J Surg Open. 2024 
Apr;62(2):102–8. doi: 10.1097/IO9.0000000000000035

20.	 Frugoni B, Gabriel RA, Rafaat K, Abanobi M, Rantael B, Brzenski A. A predictive 
model for prolonged hospital length of  stay in surgical burn patients. Burns. 2020 
Nov;46(7):1565-1570. doi: 10.1016/j.burns.2020.04.021

21.	 Tasleem S, Siddiqui AI, Zuberi MAW, Tariq H, Abdullah M, Hameed A, et al. 
Mortality patterns and risk factors in burn patients: A cross-sectional study from 
Pakistan. Burns Open. 2024 Jan;8(1):13–8. doi: 10.1016/j.burnso.2023.11.003

22.	 Goverman J, Mathews K, Goldstein R, Holavanahalli R, Kowalske K, Esselman 
P, et al. Adult Contractures in Burn Injury: A Burn Model System National 
Database Study. J Burn Care Res. 2017 Jan/Feb;38(1):e328-e336. doi: 10.1097/
BCR.0000000000000380

23.	 Hartl G, Fletchall S, Velamuri SR. Burn Injury Cutaneous Functional Units: 
Allocating Occupational Therapy Resources and Influencing Practice. J Burn Care 
Res. 2023 Sep 7;44(5):1117-1124. doi: 10.1093/jbcr/irad037


