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Purpose: This study investigated the epidemiology, management, outcomes, and postoperative dis-
abilities of degloving soft tissue injuries (DSTIs) treated at a tertiary care center in northern India. 
Methods: A prospective study of patients with DSTIs was conducted over 15 months. The type of 
degloving injury, the mechanism of injury, and any associated injuries were analyzed using the 
World Health Organization Disability Assessment Schedule (WHODAS) 2.0 along with the man-
agement, outcomes, and disabilities at a 3-month follow-up. 
Results: Among 75 patients with DSTIs, the average age was 27.5 years, 80.0% were male, and 76.0% 
had been injured in traffic accidents. The majority (93.3%) were open degloving injuries. Lower 
limbs were affected most often (62.7%), followed by upper limbs (32.0%). Fractures were the most 
commonly associated injuries (72.0%). Most patients required more than two procedures, including 
secondary debridement (41.3%), split skin grafting (80.0%), flap coverage (12.0%), or vacuum-assist-
ed closure (24.0%), while five patients underwent conservative management for closed degloving in-
juries. Postoperative complications included surgical site infections (14.7%) and skin necrosis 
(10.7%). Two patients died due to septic shock and multiple organ dysfunction syndrome. The mean 
length of hospital stay was 11.5±8.1 days, with injuries affecting the lower limbs and perineum re-
quiring longer hospital stays. The mean WHODAS 2.0 disability score at 3 months was 19. Most pa-
tients had mild disabilities. Time away from work depended largely upon the site and severity of the 
injury. Approximately 75% of patients resumed their previous job or study, 14% changed their job, 
and 8% stopped working completely due to residual disability. 
Conclusions: DSTIs are common injuries in trauma and management is challenging. Although 
open DSTI are clinically evident at secondary survey, closed degloving injuries may be missed in the 
primary survey, necessitating a high index of suspicion, thorough clinical examination, and proto-
col-based management. Primary preventive strategies (e.g., road safety protocols, preplacement 
training, and proper protective equipment in industries) are also needed to reduce the incidence of 
these injuries. 
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INTRODUCTION  

Background 
Degloving soft tissue injuries (DSTIs) are characterized by the 
detachment or avulsion of skin and subcutaneous tissue from the 
underlying fascia and muscles. These injuries can involve any 
part of the body, but the lower limbs and trunk are more com-
monly affected, with a variable amount of injury to soft tissues 
[1–3]. Degloving injuries can be open or closed and complete or 
partial. Open partial degloving injuries have a detached skin flap 
that still covers the underlying structure while, in complete de-
gloving, the underlying structures are exposed. Closed degloving 
injuries are characterized by detachment of subcutaneous tissue 
from underlying fascia resulting in a hematoma with an overly-
ing intact skin [1–3]. Degloving injuries are common in northern 
India. Various cultural and aesthetic factors can contribute to an 
increased incidence of these injuries such as the religious practic-
es of the Sikh population who wear the pagri (turban), which in-
creases the risk of head injuries and avulsion injuries to the head 
and face, and the kada (wrist bracelet), which predisposes to de-
gloving injuries involving the hands and wrists. In addition, the 
practice of wearing multiple rings on one’s fingers predisposes to 
finger avulsion injuries. DSTIs in industrial workplaces are pri-
marily caused by conveyor belts and occasionally by roller ma-
chines. Recognizing such injuries is essential since delayed diag-
nosis of closed degloving can lead to subsequent secondary infec-
tion [4]. DSTIs are associated with high-velocity injuries and 
have a high risk of contamination that can develop into a second-
ary infection or even necrotizing soft tissue infection if not man-
aged promptly [5]. Clinical diagnostic indicators and well-estab-
lished guidelines for the management of DSTIs are lacking; thus, 
prompt recognition is the first crucial step for a favorable out-
come. Treatment can vary from conservative management to 
multidisciplinary surgical intervention, which may include exci-
sion of devitalized tissue followed by primary skin closure, skin 
graft, flap cover, and/or skeletal fixation to restore meaningful 
function [1]. Differentiating viable tissue from nonviable tissue 
can be difficult during the initial presentation since tissues with 
threatened blood supply become ischemic, and necrosis develops 
over time [5]. Outcomes vary based on the mechanism of injury, 
impact type, affected site, type of degloving (open or closed, 
complete or partial), associated injuries, and in certain polytrau-
ma patients, the necessary prioritization of life and limb. Most 
available literature focuses on the treatment of DSTIs and does 
not look into injury patterns, outcomes and disabilities after the 
management of such injuries, and preventive strategies, if any. 

Objectives 
In this study, we prospectively studied DSTIs with respect to 
mechanism, clinical presentation, management, complications, 
and outcomes based on disability assessments at 3-month fol-
low-ups. 

METHODS 

Ethics statement 
The study protocol was reviewed and approved by the Institu-
tional Review Board of Postgraduate Institute of Medical Educa-
tion and Research (PGIMER) (No. INT/IEC/2022/000145). 
Written informed consent was obtained from all patients. The 
study was conducted in compliance with the principles of the 
Declaration of Helsinki 

Study design 
This prospective observational study was conducted at the aca-
demic, tertiary care center of PGIMER (Chandigarh, India) over 
a period of 15 months. DSTIs were defined as the avulsion of soft 
tissue (skin and subcutaneous tissue) from the underlying fascia 
and muscles. In open degloving injuries, torn skin might still be 
attached as a flap, while closed degloving injuries had detach-
ment of subcutaneous tissue from the underlying fascia with in-
tact overlying skin creating a cavity filled with hematoma (Mo-
rel-Lavallée lesion). In this study, closed degloving injuries were 
diagnosed by clinical assessment with or without the use of ultra-
sonography (USG), computed tomography (CT), or magnetic 
resonance imaging (MRI). The 75 patients with DSTIs, whose 
ages ranged from 5 to 60 years, were studied prospectively. Pa-
tients who presented to the hospital ≥ 72 hours after injury or 
who received primary treatment elsewhere were excluded. On 
presentation, all patients underwent thorough assessment and re-
suscitation according to Advanced Trauma Life Support guide-
lines. We recorded demographic data; circumstances of the inju-
ry including date, time, and mode of injury (traffic accident, in-
dustrial accident, domestic accident, fall from height, sports inju-
ry); site of the injury; and associated injuries. Baseline evaluation 
of the patient included a medical history documenting any co-
morbidities, a complete physical examination of the part affected, 
relevant laboratory tests (blood sugar level, coagulation profile, 
renal function test, hemogram [hemoglobin, platelets, and total 
leucocyte count]), and relevant imaging studies (x-ray of the af-
fected part and MRI or CT angiography) if clinically indicated. 
Most open DSTIs were debrided within 24 hours, followed by re-
assessment after 48 to 72 hours. The type and number of surgical 
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procedures required were recorded. Postoperative complications 
and the total length of hospital stay were recorded. Patients were 
followed up after discharge at 2 weekly intervals for the first 
month, thereafter at monthly intervals until 3 months. The final 
outcome and disability were assessed at the 3-month follow-up 
according to the World Health Organization Disability Assess-
ment Schedule (WHODAS) 2.0 [6]. 

Statistical analysis 
Data analysis was done using IBM SPSS ver. 22.0 (IBM Corp) 
and Microsoft Excel 2010 (Microsoft Corp). Quantitative vari-
ables, including blood sugar levels, hemograms, coagulation pro-
files, renal function tests, and liver function tests were represent-
ed as mean± standard deviation or median (interquartile range), 
as applicable. The normality of continuous data was checked by 
applying the Kolmogorov-Smirnov test. Qualitative variables 
such as occupation, sex, mode of injury, and site of injury were 
represented using the chi-square test. The follow-up of patients, 
including the baseline status at discharge, and the first, second, 
and third-month check-up was evaluated using a repeated mea-
sures analysis of variance test. For any skewed data, the nonpara-
metric Mann-Whitney test was applied. 

RESULTS 

Preoperative assessment 
Of the 75 patients, 60 (80.0%) were male and 15 (20.0%) were fe-
male, with ages ranging from 5 to 60 years and an average age of 
27.5 years. Twenty-nine (38.7%) were students and 23 (30.7%) 
were manual workers, while the rest were farmers, drivers, paint-
ers, electricians, or plumbers. Traffic accidents were responsible 
for 57 injuries (76.0%), followed by 10 industrial accidents 
(13.3%), five domestic accidents (6.7%), two falls from a height 
(2.7%), and one impact from a falling heavy object (1.3%). Sev-
enty patients (93.3%) had open degloving injuries while five 
(6.7%) had closed degloving injuries. Lower limbs were most 
commonly affected (n = 47, 62%), followed by upper limbs 
(n= 24, 32.0%), head and neck (n= 12, 16.0%), perineum (n= 11, 
14.7%), and torso (n = 4, 5.3%), while the rest (n = 3, 4.0%) in-
volved the back. Fractures were most commonly associated with 
the DSTI injury (n= 54, 72.0%), followed by amputation of fin-
gers or limbs and cut tendons (n= 12, 16.0%), traumatic brain in-
juries (n = 7, 9.3%), and solid or hollow viscus injuries (n = 6, 
8.0%). All patients with closed degloving injuries had associated 
closed fractures; three (4.0%) had trochanteric fractures and two 
(2.7%) had pelvic fractures. Low-impact injuries (causing soft tis-

sue lacerations) were seen in three cases (4.0%), medium-impact 
injuries (causing avulsion or fracture along with laceration) were 
seen in 35 (46.7%), and high-impact injuries (severe crush or 
amputation) were seen in 37 (49.3%). Characteristics of the pa-
tients are shown in Table 1.  

Postoperative assessment and follow-up  
The treatment received varied according to the type and extent of 
the degloving and associated injuries (Table 2). All patients were 
initially resuscitated and subsequently underwent primary de-
bridement. The majority of patients required multiple surgical 
procedures: secondary debridement in 31 patients (41.3%), split 
skin grafting (SSG) in 60 patients (80.0%), flap coverage (local or 
regional) in nine patients (12.0%), revision of amputation in 12 
patients (16.0%), tendon repair in four patients (5.3%), and vacu-

Table 1. Characteristics of patients with DSTI (n=75) 

Characteristic Value
Age (yr) 27.5±14.7
Sex
  Male 60 (80.0)
  Female 15 (20.0)
Mechanism of injury
  Traffic accident 57 (76.0)
  Industrial accident 10 (13.3)
  Domestic accident 5 (6.7)
  Fall from height 2 (2.7)
  Hit by a falling heavy object 1 (1.3)
Type of DSTI
  Open 70 (93.3)
  Closed 5 (6.7)
Associated injury
  Head 7 (9.3)
  Fracture 54 (72.0)
    Lower limb 33 (44.0)
    Upper limb 16 (21.3)
    Pelvis 5 (6.7)
  Solid organ or hollow viscus 6 (8.0)
  Amputation of fingers or limbs and cut tendon 12 (16.0)
  None 15 (20.0)
Anatomic site of DSTI
  Head and neck 12 (16.0)
  Lower limb 47 (62.7)
  Upper limb 24 (32.0)
  Back 3 (4.0)
  Perineum 11 (14.7)
  Torso 4 (5.3)
Values are presented as mean±standard deviation or number (%).
DSTI, degloving soft tissue injury.
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um-assisted closure (VAC) in 18 patients (24.0%); whereas con-
servative management with repeated hematoma aspirations and 
compression dressings were performed in five closed degloving 
injuries (6.7%). Postoperative complications included surgical 
site infections in 11 patients (14.7%), followed by skin necrosis 
(n = 8, 10.7%), septic shock (n = 6, 8.0%), and a combination of 
skin and flap necrosis (n= 5, 6.7%), and two deaths (2.7%) due to 
septic shock and multiple organ dysfunction syndrome (MODS). 
Twenty-four patients (32.0%) had no postoperative complica-
tions. The mean length of hospital stay was 11.5± 8.1 days, which 
varied according to the site and extent of the DSTI injury and as-
sociated injuries. DSTIs affecting the head and neck had an aver-
age stay of 10.5 days; lower limbs, 25 days; upper limbs, 5 days; 
back, 5 days; perineum, 18 days; and injuries affecting the torso, 7 
days (Fig. 1). The number of weeks off from work also varied ac-
cording to the site and severity of the injuries, as well as postoper-
ative complications. Two patients (2.7%) were unable to work for 
2 weeks, 15 patients (20.0%) for 2 to 4 weeks, 30 patients (40.0%) 
for 4 to 8 weeks, 16 patients (21.3%) for 8 to 12 weeks, and five 
patients (6.7%) for 12 to 24 weeks. After their injury, 56 patients 
(74.7%) resumed their previous job or study, 11 (14.7%) changed 
their job, and the remaining six patients (8.0%) stopped working 
completely due to the severity of their injuries. Residual disability 
at the 3-month follow-up was calculated using the WHODAS 2.0 
(0, no disability; 100, highest disability). With a mean score of 
19.7 (range, 3.5–68.5), the majority of patients had mild disabili-
ty. By correlating the WHODAS 2.0 scores and the number of 
weeks off from work (Fig. 2), we found that, among 53 patients 
with mild disability (score, 0–20), 52 (98.1%) resumed their pre-
vious job or study, while only one (1.9%) changed their job. 
Among 16 patients with moderate disability (score, 21–40), eight 
(50.0%) resumed their previous job or study, while the other 
eight (50.0%) changed their jobs. Among four patients with se-
vere disability (scores 41–60), only one (25.0%) were able to re-
sume their previous work, while one (25.0%) changed their job, 
and the other two (50.0%) stopped working completely. All two 
patients with major disability (score, > 60) stopped working 
completely due to severity of their injuries. 

DISCUSSION 

This single-institution study enrolled 75 patients with DSTIs and 
studied their demographic details, injury patterns, management, 
outcomes, and disabilities at a 3-month follow-up. The available 
literature is largely descriptive with only a few studies reporting 
on injury patterns and management. No other study has focused 

Table 2. Management, complications, and outcomes in patients with 
DSTI (n=75) 

Variable Value
No. of surgical procedures 2.5±1.0
Treatment received
  Primary debridement 71 (94.7)
  Secondary or revision debridement 31 (41.3)
  Split skin graft 60 (80.0)
  Flap cover (local or regional) 9 (12.0)
  Revision of amputation 12 (16.0)
  Tendon repair 4 (5.3)
  Vacuum-assisted closure 18 (24.0)
  Conservative management 5 (6.7)
  Primary suturing 1 (1.3)
Length of hospital stay (day) 11.5±8.1
Mean length of hospital stay according to anatomical 

site of the DSTI (day)
  Head and neck 10.5
  Lower limb 25.0
  Upper limb 5.0
  Back 5.0
  Perineum 18.0
  Torso 7.0
Postoperative complication
  Surgical site infection 11 (14.7)
  Skin necrosis 8 (10.7)
  Skin and flap necrosis 5 (6.7)
  Septic shock 6 (8.0)
  Death 2 (2.7)
  None 24 (32.0)
No. of weeks off work
  2 2 (2.7)
  >2–4 15 (20.0)
  >4–8 30 (40.0)
  >8–12 16 (21.3)
  >12–24 5 (6.7)
  >24 7 (9.3)
Postinjury work status
  Resumed previous job 56 (74.7)
  Changed job 11 (14.7)
  Stopped working 6 (8.0)
Disabilitya) at 3-mo follow-up 19.6±15.7
  Mild 53 (70.7)
  Moderate 16 (21.3)
  Severe 4 (5.3)
  Major 2 (2.7)
Values are presented as mean±standard deviation or number (%)
DSTI, degloving soft tissue injury.
a)Measured using the World Health Organization Disability Assess-
ment Schedule (WHODAS) 2.0 [6].
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Fig. 1. The mean length of hospital stay according to the site of de-
gloving soft tissue injuries (DSTIs). The mean length of hospital stay 
was 11.51±8.14 days and varied according to the site and extent of the 
injury as well as concomitant injuries. DSTIs affecting the head and 
neck had an average stay of 10.5 days (lower limbs, 25 days; upper 
limbs, 5 days; back, 5 days; perineum, 18 days; and torso, 7 days).
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Fig. 2. Comparison of postinjury work status and disability at 3 
months according to World Health Organization Disability Assess-
ment Schedule (WHODAS) 2.0 scores. Among 53 patients with mild 
disability (score, 0–20), 52 (98.1%) resumed their previous job or 
study, while only one (1.9%) changed their job. Among 16 patients 
with moderate disability (score, 21–40), eight (50.0%) resumed their 
previous job or study, while the other eight (50.0%) changed their job. 
Among four patients with severe disability (score, 41–60), one (25.0%) 
resumed their previous job or study, while one (25.0%) changed their 
jobs, and two (50.0%) stopped work completely. All two patients with 
major disability (score, >60) stopped work completely due to the se-
verity of their injuries.

on the postoperative disabilities and outcomes in such injuries 
[7–9]. Furthermore, previous studies have reported on specific 
anatomical sites and were retrospective. Most were derived from 
case series [7,9], except one retrospective analysis of 178 DSTI 
patients in Qatar [8], which studied the patterns and manage-
ment of degloving injuries. Our center is a major referral center 
for northern India; thus, the demographic profile of this study 
was representative of DSTIs in developing countries like India. 

In our study, the mean age of the affected patients was 27.5 
years and 80% were male. This corresponds to other studies that 
also found young men to be commonly affected [7–13]. The 
higher prevalence of men affected is due to a disproportionately 
higher proportion of men as drivers, industrial workers, and 
farmers. Traffic accidents were responsible for 75% of the total 
injuries with lower limbs mostly affected. These findings are con-
sistent with other studies that showed a higher association be-
tween traffic accidents and DSTIs of the lower limbs [8–11]. Pa-
tients with DSTIs affecting the head and neck due to traffic acci-
dents did not have a safety helmet at the time of injury. Preplace-
ment training and the use of protective gear in industries play an 
important role in the prevention of workplace related injuries 
[12]. Only three patients (20%) with DSTIs due to industrial acci-
dents had preplacement training. Thus, primary preventive strat-
egies such as preplacement training, road safety protocols, and 
use of protective gear can theoretically eliminate or decrease the 
incidence of DSTIs. 

DSTIs are serious injuries and often result from high-velocity 
trauma. The majority of patients in our study had open-type de-
gloving and multiple associated injuries: fractures (72.0%), am-
putation of fingers or limbs and cut tendon injuries (16.0%), 
traumatic brain injuries (9.3%), and solid or hollow viscus inju-
ries (8.0%). The presence of fractures, limb amputation, and trau-
matic brain or abdominal injuries was a surrogate marker for the 
severity of injury. Although Injury Severity Scores were not cal-
culated in our study, the morbidity and mortality increased with 
an increase in such associated injuries. Previous studies did not 
mention associated injuries or the type of DSTI (with one excep-
tion [8]), which have a significant impact on treatment planning, 
outcome, and postoperative disability. Although the number of 
patients in our study with closed degloving injuries was limited, 
they were associated with trochanteric and pelvic fractures. 

The incidence of DSTIs is unknown due to a lack of clinical di-
agnostic criteria, variable severity, and the need to prioritize treat-
ments for a polytrauma patient where saving life and limb takes 
priority. Closed degloving injuries, however severe they may be, 
can be missed or dealt with after stabilization of the patient. De-
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fining the severity of injury prior to treatment is important since 
the viability of an avulsed flap is critical. Viability assessment by 
clinical inspection and intravenous (IV) fluorescein have been 
described; however, the efficacy of IV fluorescein in DSTIs is 
unknown [13–15]. Thus, clinical examination is the most feasi-
ble method, however subjective it may be. Skin and soft tissues 
with bleeding edges and good capillary refill will most likely sur-
vive, while discolored tissue with fixed staining that is non-
blanchable on digital pressure, and tissues with thrombosed 
subcutaneous veins require excision [13–15]. Moreover, the di-
agnosis of closed DSTIs is difficult since the early subtle changes 
of bruising or hematoma with an intact overlying skin can mask 
an underlying fluid collection, which if not recognized and 
managed promptly can lead to life-threatening necrotizing in-
fections [16]. DSTIs can be diagnosed by clinical examination 
and/or imaging of the affected part if required [16]. Anechoic 
and hypoechoic lesions on ultrasound, with or without echogen-
ic foci or even fluid, can indicate closed degloving injuries. How-
ever, MRI is the modality of choice for diagnosing closed de-
gloving injuries [16,17]. 

The management approach for DSTIs following resuscitation 
and severity assessment can include the preservation of degloved 
but viable tissue with primary closure, a skin graft with or with-
out VAC, or a flap cover and/or secondary debridement if re-
quired [10]. In our center, the majority of open DSTIs are debrid-
ed within the first 24 hours, followed by reassessment after 48 to 
72 hours. Most can be managed with SSG except for major pelvic 
and thigh degloving injuries, which require staged tissue recon-
struction procedures. In our study, the majority of patients re-
quired multiple surgical procedures, including secondary de-
bridement (41.3%), SSG (80.0%), a local or regional flap (12.0%), 
or VAC (24.0%), whereas 6.7% received conservative manage-
ment. In a study by Hakim et al. [8], 62.9% of patients were man-
aged with primary debridement, and 19.1% received serial de-
bridement with or without VAC application. Milcheski et al. [9] 
reported the use of tissue banking for hemodynamically unstable 
patients, followed by grafting after stabilization. Arnez et al. [10] 
reported excision of nonviable tissue and flap coverage in two-
thirds of patients and skin grafts in 44% of patients. Yan et al. [11] 
reported incision of the degloved skin with defatting, multiple 
stab incisions, and securing skin to the recipient bed with sutures. 
Sakai et al. [18] reported using degloved skin as a full-thickness 
graft with the use of VAC to secure it. There is reported use of a 
bilayer dermal regeneration template in DSTIs as well. However, 
due to the paucity of research, case reports, and analysis of the 
cost of its use, randomized controlled trials are required to vali-

date its use in the trauma setting [19]. VAC was used in approxi-
mately 25% of our patients and showed excellent results as it pro-
motes accelerated granulation tissue and can also be applied over 
skin grafts [20–22]. In our study, five patients with closed deglov-
ing injuries were managed with percutaneous aspiration and 
compression dressings, which required multiple treatments. A 
lack of treatment guidelines for closed degloving injuries also 
makes treatment more challenging. Reported treatment options 
include observation, compression dressings, percutaneous aspi-
ration, incision and drainage, and debridement [23]. A high inci-
dence of hematoma reaccumulation has been reported after aspi-
ration, and healing by secondary intention is sometimes required 
[17]. In addition, a higher incidence of concomitant pelvic frac-
tures and traumatic brain injuries increases morbidity and mor-
tality in closed degloving injuries. In our study, the most com-
mon postoperative complication was surgical site infection 
(14.7%), followed by skin necrosis (10.7%). Eight patients pre-
sented with septic shock, two of whom died due to refractory 
septic shock and MODS. One-third of patients in our study had 
no postoperative complications. A single previous study [8] de-
scribed a wound infection rate of 3.9% and a skin necrosis rate of 
1.1% in patients with DSTI. A higher incidence in our study 
might be due to differences in the severity and extent of the de-
gloving injuries in the study population. 

In this study, outcomes were evaluated by length of hospital 
stay and degree of disability. The mean length of hospital stay was 
11.5 ± 8.1 days with a maximum of 30 days. Extensive DSTIs 
with associated injuries that required multidisciplinary and 
staged management required longer admission. The majority of 
patients who were managed with SSGs were discharged and 
managed at primary health centers with regular follow-up in our 
outpatient clinic. This was done to accommodate new patients, 
since we receive a large influx of trauma patients as a tertiary care 
center with limited bed availability. Only two published studies 
have reported a median length of hospital stay as 10 days [8] and 
32.5 days [9]. Reasons for this vast discrepancy might include the 
characteristics of the study population, a study focused on specif-
ic anatomic areas or on extensive degloving injuries, and a retro-
spective study design. 

This is the only study to assess postmanagement disability in 
terms of time off from work and WHODAS 2.0 scores. Overall, 
40.0% of patients required 4 to 8 weeks off from work, 20.0% 
were off for 2 to 4 weeks, and 21.3% were off work for 8 to 12 
weeks. A single study [11] mentioned time to ambulation, with 
> 75% of patients without long bone fractures ambulating 4 to 6 
weeks postoperatively, while injuries associated with fractures 
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took much longer. Disability assessment has not been addressed 
in previous studies, which might be due to their retrospective na-
ture. The WHODAS 2.0 is used to standardize disability levels 
and covers six domains of functioning: cognition, mobility, self-
care, getting along (interacting with others), daily life activities, 
and participation in community activities. In our study, disability 
was calculated at 3 months after the injury, where 0 being no dis-
ability and 100 being full disability. The disability scores ranged 
from a minimum of 3.5 to a maximum of 68.5. The mean score 
was 19.6 and at 3 months most patients had mild disability. The 
WHODAS 2.0 scores were correlated with the number of weeks 
off from work to assess the feasibility and practical application of 
scoring. Overall, 98.1% of patients with mild disabilities resumed 
their previous job, while only one changed his job. Half of the pa-
tients with moderate disabilities changed their job, while the oth-
er half resumed their previous jobs. Half of the patients with se-
vere disabilities stopped working completely, 25.0% changed 
their jobs, and 25.0% were able to resume their previous work. 
All patients (100%) with major disabilities stopped working com-
pletely. 

Limitations 
There were certain limitations in this study. The study population 
was limited to a single tertiary care center to which only the most 
complicated cases requiring multidisciplinary care were referred, 
and approximately 50 cases of DSTI that had received primary 
treatment elsewhere were excluded from our study. The Injury 
Severity Score was not recorded in our study. The time from ad-
mission to operative intervention was also not recorded, since 
polytrauma patients that require a multidisciplinary approach 
and multiple surgical specialty evaluations may have an increased 
time to treatment and therefore may have worse outcomes. The 
viability of the degloved tissue was not recorded in our study and 
was left to the discretion of the operating surgeon for planning. 
There was a limited number of patients with closed degloving in-
juries. There were wide variations in the mechanism of injury, as-
sociated injuries, clinical presentation, and treatment options. 
Therefore, further studies with larger cohorts are required to 
study closed degloving injuries, since there is a considerable dif-
ference between open and closed DSTIs.  

Conclusions  
Degloving injuries are common in a trauma setting and their 
management is challenging. Some of these injuries may be 
missed during the primary survey as the ongoing resuscitation of 
a trauma patient revolves around the most urgent life and 

limb-threatening injuries. Although CT or MRI can detect de-
gloving injuries, these diagnostic modalities are used for other as-
sociated injuries rather than degloving in particular. Thus, DSTIs 
can be missed with imaging as well. These injuries are often asso-
ciated with high-velocity trauma and have a high risk of contami-
nation, which contributes to an increased risk of secondary infec-
tion and necrotizing soft tissue infection if not diagnosed 
promptly. Furthermore, differentiating viable from nonviable tis-
sues in partial degloving injuries can be difficult during the initial 
presentation, as the discoloration and necrosis of detached skin 
take time to evolve. In our study, most patients were male, and 
the majority of injuries were due to high-velocity trauma in traf-
fic accidents. Open degloving injuries mostly affected lower 
limbs and were commonly associated with fractures. Closed de-
gloving injuries were diagnosed clinically and radiologically with 
MRI, followed by percutaneous aspiration and compression 
dressings. Injuries affecting lower limbs and the perineum had a 
longer mean length of hospital stay. Disability at 3 months, as cal-
culated by the WHODAS 2.0, found that a majority had mild 
disability. Nearly 75% of patients resumed their previous job or 
study, 14% changed their job, and 8% stopped working complete-
ly due to the severity of their injuries. Timely surgical interven-
tion can help reduce postoperative complications and promote 
early rehabilitation, thereby reducing residual disability. Thus, a 
high index of suspicion with a multidisciplinary approach, a 
thorough clinical examination, and timely assessment of the af-
fected part are required for treatment. However, because of the 
gaps in site-specific and severity-specific treatment guidelines 
that take into account the variability in degloving injuries, evi-
dence-based guidelines and treatment approaches are needed to 
improve outcomes. Primary prevention strategies such as proper 
protective equipment, road safety protocols, and preplacement 
industrial training can help prevent or decrease the burden of 
such injuries. 
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