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Annotation
The complexity of the condition, lack of clear routes for patients with degloving injury of integumentary tissues, inadequate and 
untimely diagnosis, lack of clinical guidelines and a paucity of literature lead to a great number of failures and complications in 
treatment of the cohort of patients. The objective of the study was to analyze failures and complications encountered in treatment of 
patients with degloving injury of integumentary tissues, and identify ways for the prevention. Material and methods Medical records 
of 40 patients with degloving injury of integumentary tissues were retrospectively reviewed. The patients treated in trauma departments 
and the Burn Center in Chelyabinsk between 2008 and 2014 were divided into two groups according to the time of admission to the 
burn center. The first group of patients was hospitalized within 6 days of injury and over. The second group of patients was admitted 
to the combustiology department in the first 5 days of injury. Results Failures in diagnosis and treatment were mostly observed in 
patients who were admitted for treatment after 5 days of injury. Most common complications included necrosis of integumentary 
tissues, infected wounds, necrosis of skin autografts. Discussion Most of the complications seen in patients with extensive degloving 
injury of integumentary tissues resulted from organizational, diagnostic, therapeutic, strategical and technical failures, and several 
adverse events were associated with the severity and extent of the involved tissues. Conclusion A number of recommendations have 
been offered for prevention of failures and complications in treatment of the cohort of patients.
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INTRODUCTION

Degloving injuries of integumentary tissues are 
associated with impact of high intensity force with 
tangential vectors to the surface of the skin causing 
compression, tension, twisting and friction. This force 
causes separation of the skin and subcutaneous tissue 
from the superficial fascia damaging muscles, bones 
and neurovascular formations in some cases [1–7]. 
When patients with multiple, concomitant or combined 
injury are admitted to the emergency units insufficient 
attention is paid to the damaged integumentary tissues. 
Injury to the skin covers does not lead to life-threatening 
conditions in the early period. Currently many techniques 
were offered for the treatment of injured from this 
cohort [8–15]. However, underestimation of necrotic 
changes in degloving tissues or incorrect surgical 
tactics is pregnant with the development of endogenous 
intoxication and fatal purulent septic complications 
leading to lethal outcomes.

Some foreign literature sources indicate that in 
addition to the trauma surgeon and emergency physician, 
in the medical care of these patients the plastic surgeon 

may be of use in assessing the viable integumentary 
tissues, definition of the reconstructive treatment stages 
for skin defects, choosing the type of plastic surgery and 
performing it as early as possible in the optimal time [16–
18]. On the territory of the Russian Federation, the relevant 
skills are included in the professional standard of doctors 
in several specialties: trauma and orthopaedic surgeon, 
general surgeon and plastic surgeon [19–21]. Plastic 
surgeons are extremely rarely involved in the treatment of 
patients with degloving injuries of integumentary tissues 
in budgetary medical institutions and most often, the 
treatment is carried out by combustiologists surgeons as 
specialists in closing extensive wound defects [22]. The 
complexity of the pathology and the lack of clear routes 
for patients with this diagnosis lead to a large number of 
failures and complications [1, 2, 23], which defines the 
relevance of the work objective.

The objective of the study was to analyze failures 
and complications encountered in treatment of patients 
with degloving injury of integumentary tissues and 
identify ways for the prevention.

MATERIALS AND METHODS

The work is based on the experience of the patients 
management in regional trauma departments and Municipal 

Hospitals (mainly the Burn Center No 6) in Chelyabinsk 
and Chelyabinsk region between 2008 and 2014. 



84Genij ortopedii. 2022. Vol. 28, no. 1

Original Article

40 patients including 21 female (52,5 %) and 
19 males (47,5 %) with different mechanism of injury 
(Table 1) were followed up.

According to our classification [24] we produced the 
rating of the patients basing on the depth of the tissues 
injury (Table 2).

Table 1
Distribution of patients according to the mechanism of 

injury

Mechanism of injury Number of patients
abs. %

collision with a car wheel 17 42.5
getting a limb into moving 
mechanism (dough mixer, rollers, 
conveyor belt)

13 32.5

drawing on asphalt 2 5
limb compression followed with 
traction 3 7.5

car collision accident 3 7.5
contusion 1 2.5
dog bite 1 2.5
Totally 40 100

Table 2
Distribution of patients according to the depth of tissues 

injury

Type of injury Number of patients
абс. %

Injury at the level of the skin and 
subcutaneous fat cellular tissue 4 10

Injury at the level of the skin, 
subcutaneous fat cellular tissue and 
superficial fascia 

8 20

Injury at the level of integumentary 
tissues and crush of the muscles 7 17.5

Deglaving integumentary tissues 
combined with injury of vascular 
nerve formations and bone tissue 
(fracture, bone defect)

21 52.5

Totally 40 100

All patients were divided into two groups according 
to the time of admission to the Burn Center.

The first group of patients (20 persons) was 
hospitalized after injury to the Trauma Departments 
of the nearest general hospitals. After stabilization of 
the condition and consultation with combustiologist 
the patient was transferred to the Burn Center of 
Chelyabinsk city not later than within 6 days of injury.

The second group of patients was admitted to the 
combustiology department in the first 5 days of injury. 
Some of them were delivered by ambulance teams from 
the site of accident to the emergency department of 
the general municipal hospital No. 6 in Chelyabinsk, 
that had a Burn Center in addition to the Trauma 
Department. The rest of the patients were transferred 
from other medical institutions after examination or 
correspondening consultation with combustiologist.

There were two lethal cases among the retrospectively 
viewed case reports of the first group. These patients 
were initially admitted to the trauma departments 
of municipal hospitals in Chelyabinsk, where they 
underwent long treatment. On the background of the 
development of purulent septic complications, the 
patients were transferred from the trauma departments 
to the infection departments and then to the intensive 
care units of the same hospitals. Combustiologist 
was invited to one female patient in 1.5 months after 
the injury. The second victim was examined by 
combustiologist few hours before her death (on the 18th 

day after the injury). The lethal outcome in both cases 
occurred on the background of multiple organ failure 
and septic condition. No operations were performed by 
the combustiologist in both cases due to the extremely 
severe condition of the patients.

6 patients of the second group were admitted in a 
shock condition. The severe condition was caused by 
trauma, concomitant injuries and post-traumatic and 
hemorrhagic shock. The patient were in the intensive 
care unit from the moment of admission under the joint 
supervision of trauma surgeon and combustiologists.

Patients of the first group on admission to the Burn 
center after treatment in other medical institutions had 
necrotic wounds related to the second and third grades 
of the infection process. Therefore, the debridement 
of wounds by various methods and repeated surgical 
treatment followed by surgical coverage of wound defects 
by various methods of autodermoplasty were carried out.

In the second group of patients, the treatment process 
was more intensive, allowing to avoid the development 
of infection process in damaged tissues.

Treatment of patients in both groups resulted in 
complete restoration of integumentary tissues. We 
analyzed the timing of the final recovery of wound 
healing, the number of operations and dressings, and the 
duration of inpatient treatment.

The work was performed in accordance with the 
ethical standards of the Declaration of Helsinki of 
the World Medical Association "Ethical principles 
for conducting scientific medical research involving 
humans" as amended in 2013 and "Rules of Clinical 
Practice in the Russian Federation", approved by order 
of the Ministry of Health of the Russian Federation, 
dated June 19, 2003 No. 266. Patients signed an 
informed consent for the surgical intervention and the 
publication of the data obtained without identification 
of the individual.

Statistical processing of quantitative data was done 
in Microsoft Excel electronic Tables using the Attestat 
software (version 9.3.1, developer Gaydyshev I.P., 
Certificate of Rospatent No. 2002611109). Due to the 
small sample size (n < 30), the Mann-Whitney test 
was used to evaluate the hypothesis on the difference 
between the compared groups.
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RESULTS

After analyzing the medical records of the injured, it 
was revealed that diagnostic and treatment failures occurred 
in most patients of the first group (Table 3). Medical and 
tactical errors were observed in all patients of the first 
group, while in 11 patients few treatment simultaneous 
errors were noted during their stay in the trauma hospital.

All above failures contributed to complications in 

the postoperative period in all patients of the first group 
(Table 4).

There were no organizational, diagnostic and 
theraupetic failures in the second group. Nevertheless, 
in five patients during the treatment marginal necrosis 
of skin grafts was noted. There was no infection. This 
complication did not affect good treatment outcome.

Table 3
Distribution of the first group of the patients according to the category of failures (n = 20)

Failure type
Number of patients
abs. %

Diagnostic failures 11 55
Improper definition of degloving tissues area 4 20
Wrong (biased) evaluation of viability of damaged integumentary tissues 5 25
Non-diagnosed closed degloving injury of integumentary tissues in case of open wound 2 10
Medical and tactical failures 20 100
The attempt for primary suturing of the wound with tension of its edges, that led 
to aggravation of tissue ischemia and skin necrosis on the background of traumatic 
swelling

5 25

No adequate dynamic control of the local process leading to the development of 
necrotic and infection complications 6 30

No active and/or passive wound drainage (leading to accumulation of wound discharge 
and its infection) 2 10

Placement of degloving tissues with critically impaired blood supply in their original 
place 2 10

Coverage of crushed muscles and devascularized fascia using viable integumentary 
tissues 3 15

Unreasonable operation to cover skin defect (method of choice) 3 15
Unreasonable operation to cover skin defect by timing (length) of the operation 11 55
 Unreasonable use of the vacuum system for wound treatment 2 10
Technical errors 6 30
Application of relaxing incisions on the degloved skin leading to additional disorder of 
intradermal circulation (necrosis of a significant part of the flaps was noted) 2 10

Leaving non-viable fascia and muscles in the wound covered with stretched 
integumentary tissues led to the development of purulent septic complications. 3 15

Unstable osteosynthesis for bone fractures 1 5

Table 4
Complications and unfavorable treatment outcomes

Types of complications and 
unfavorable outcomes

Group 1 Group 2*
абс. % абс. %

Long wound process 20 100 0 0
Marginal necrosis of skin grafts 0 0 5 25
Extensive ischemic necrosis 5 25 0 0
Deep infection 6 30 0 0
Graft lysis 3 15 0 0
Lethal outcome 2 10 0 0

* – p1-2 = 0.05 according to Mann-Whitney test
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We can demonstrate the above with clinical 
example of a patient with several "classic" medical and 
tactical failures. Female patient B., aged 54 years, was 
squeezed in between a bus and a car in a road accident. 
Right gluteal and right femoral area were mainly hit. 
The ambulance team transported her to the Regional 
Clinical Hospital of Chelyabinsk. Examination 
(clinical and radiological) was performed. The patient 
was diagnosed with degloving integumentary tissues 
of the right femur (9 % degloving area). After that the 
primary surgical treatment of wounds of the right lower 
limb was urgently performed. During the operation 
multiple relaxing and draining incisions were made on 
the skin of the right femur and the wound was sutured 
with tissue tension. In the postoperative period, 
despite treatment, the necrosis of degloving tissues 
began to develop on the background of antibiotics and 
disaggregants administration. In 2 weeks after injury, a 
combustiologist from the Burn Center of Chelyabinsk 
city was invited for consultation. At the time of 
examination on the 16th day after injury, the patient 
was in moderate condition caused by the injury and 
complicated by the course of the wound process and 

purulent resorptive fever. The consultation resulted 
in the transfer of the patient to the Burn Center and 
further treatment. After the transfer, secondary surgical 
treatment of the wound was performed. It was revealed 
that the area of degloving integumentary tissues was 9 % 
in the right femoral area (circular injury) and 6 % in the 
right gluteal and lumbar region. Affected integumentary 
tissues with skin necrosis and necrotic wounds at the 
site of incisions made on degloving flaps are visible 
(Fig. 1, 2, 3). Figure 4 (day 18 from the moment of 
injury) shows the mosaic nature of the ischemia and 
skin necrosis development, areas of mummified skin, 
parts of pronounced venous congestion and ischemic 
phlyctena. The above combined with the infection 
process, made it impossible to cover affected skin with 
a full-layer or split autodermal graft. The removed skin 
was utilized. If the secondary revision of the wound 
had been made earlier (at least on the 4th to 6th day), 
then the loss of plastic material could be avoided. 
Split skin autografts from other parts of the patient's 
body were used to close the wounds. Figure 5 shows 
the result of treatment of patient B. in 12 months after 
discharge from the hospital.

Fig. 1 Photo of the lower limbs of patient B., 54 years old, taken in 17 days after the injury. Affected integumentary tissues with skin necrosis 
and necrotic wounds at the site of incisions in degloving flaps are observed

Fig. 2 Photo of the lower limbs of patient B., 54 years old, taken in 17 days after the injury. Extensive necrotic tissues located deeply in femur 
and circular character of integumentary tissues injury of the right femur are observed in repeated surgical treatment of wound
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Fig. 3 Photo of the right femur of patient B. It can be seen that 
Below removed degloving tissues, the muscle dissociation and 
areas of necrosis are observed

Fig. 4 The view of degloving and partially necrotic skin

Fig. 5 Photo of 
the lower limbs of 
patient B. Treatment 
result

DISCUSSION

Most complications in patients with degloving injury 
of integumentary tissues were caused by organizational, 
diagnostic, therapeutic, tactical and technical failures 
but some of the complications were associated with the 
severity and extent of injuries.

Degloving integumentary tissues is not included 
in the list of nosological forms of ICD-10 as a 
diagnosis[25]. Currently this type of injury is not 
singled out separately in the list of nosologies of the 
Federal Compulsory Medical Insurance Fund on 
traumatology. Correspondingly, the medical records of 
these patients are accessed according to other coding. 
In its best, the diagnosis is coded as a polytrauma (and 
the injured is examined by several specialists). At worst 
it is stated as a wound or contusion (in this case, the 
diagnosis does not make up your mind to the severity 
of the problem). Sometimes the coding states a fracture, 
damage to blood vessels or nerves, that also does not 
reflect the necessary examination and treatment. There 
is no approved volume of examination of soft tissues, 
required methods of treatment and criteria to implement 
the standard procedures for this pathology. There are no 

clinical recommendations for the treatment of patients 
with this pathology, approved by the Ministry of Health 
of the Russian Federation.

The lack of plans for routing the injured is to be 
referred to the organizational failure that existed before 
and exists at the present time. The patients undergo 
treatment in surgical, trauma, combustiology and 
infection departments. This position of affairs indicates 
the absence of united optimal approach in diagnostics 
and treatment for providing maximal positive result.

We cannot report on violation of an order on the patients’ 
routing since it does not exist. We believe the best option 
for admitting the patient with degloving integumentary 
tissues should be urgent admission in multidisciplinary 
medical organizations with the trauma centers of the 1st 
or 2nd levels. These organizations provide a full range 
of medical care at the hospital stage to the patient with 
combined, multiple and isolated injuries, accompanied 
by shocks and their complications and consequences. 
They include an anti-shock operating room; specialized 
intensive care unit; trauma department (combined 
trauma); specialized departments (trauma and orthopedics, 
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neurosurgery, general surgery) [26]. We consider the 
possibility of involving vascular surgeon, plastic surgeon 
or combustiologist in diagnostics and treatment within 
1–2 hours to be a special condition (meaning not the 
appropriate certificate only but the ability to work with 
integumentary tissues and the skills of closing wound 
defects and using autodermal grafts). The extensive tissue 
damages, their infection and the problem of persisting 
wound surfaces bear the prerequisites for the development 
of many complications. However, in the national and 
foreign literature, their analysis is fragmentary.

Portuguese doctors Milcheski D.A. et al. (2010) [15] 
retrospectively assessed the results of treatment of 
21 patients with degloving lesions of the lower limbs. 
The following 11 complications were stated: 3 cases of 
amputation, that were associated with the severity of 
the injury; arterial thrombosis (1 case); osteomyelitis 
(1 case); tetraplegia and exposure of bones (1 case each). 
Two lethal outcomes occurred during treatment and were 
caused by sepsis and acute renal failure (1 case each).

A group of authors headed by Yan H. [27] treated 
102 patients (129 injured limbs) over 9 years. The mean 
age of the injured was 32.5 years (ranged from 6 to 
75 years) including 87 males and 15 females. Among 
them, there were 94 cases of car collision, 8 cases of 
workplace accidents due to roller devices. Ninety-seven 
people were followed up for mean 3.1 years (from 1 to 
8 years). Most of the patients were satisfied with the 
cosmetic appearance of their injured limb, while three 
individuals complained on distorted contour of their 
limbs due to the transfer of the tissue complex. Flexion 
contracture of the ankle and knee with minimal limitation 
of range of motion was registered in six patients. Eight 
people periodically noted the appearance of erosions in 
the popliteal fossa, and were treated conservatively.

Another author, Dr. Kudsk K.A. [28], described that 
out of 21 patients with degloving integumentary tissues, 
two persons died on the 2nd and 7th days, amputations 
were performed in five cases and in three cases there 
were necrosis of transferred full-thickness skin 
autografts.

Dr. Oleinik G.A. [29] from the Kharkiv Medical 
Academy of Postgraduate Education presented the results 
of analysis on the efficiency of treatment of 427 patients 
with scalped wounds and extensive wound defects of the 
upper and lower limbs for the period from 2009 through 
2013. There were two cohorts in his work. The first cohort 
included 314 cases who underwent conventional treatment 
including visual subjective determination of the viability 
of scalped tissues, PST of the wound, flap replantation, 
preventive vascular and antibacterial therapy. The second 
cohort (main) included 113 patients who underwent 
treated according to the scheme developed in the clinic. 
In evaluation of this scheme the efficiency for providing 
care to the patients with scalped wounds and extensive 
wound defects, the decrease in incidence of flaps necrosis 
by 9 %, marginal necrosis by 11 % and the same with 
complete rejection of grafts by 6 % were observed.

Belarusian authors V.N. Bordakov, I.A. Elin, 
P.V. Bordakov, M.V. Doronin, A.A. Sukharev, 
D.S. Savitsky, K.F. Ezersky [2] presented a review article 
on the diagnostics and treatment tactics in the management 
of patients with traumatic degloving soft tissue. The 
authors, unfortunately, did not reported the number of 
patients who underwent their treatment. Therefore, there 
is no data on the percentage of failures and complications 
they encountered. However, their description of failures 
and complications is typical for this pathology. The authors 
highlight the errors in the diagnostics of continuous bleeding 
into the degloving cavity, indicate the possible inadequate 
assessment of the degloving tissues viability, that leads to 
incorrectly chosen treatment tactics. The authors describe 
the following management failures: inadequate surgical 
treatment of extensive degloving skin,i.e. limitation only 
by drainage of the degloving cavity; skin suturing with 
interrupted sutures; perforation of the skin with separate 
incisions; primary surgical treatment with the application 
of primary (“blind”) sutures; and primitive continuous 
dressing of the degloving area.

Daniel Francisco Mello et al [17] shared their 
experience of 47 patients treatment. The article indicates 
that complications were observed in 29 (62 %) injured. In 
12 cases, the infection, i.e. necrosis in the degloving area, 
was noted, when seven of them were evaluated late, and 
five were assessed in a due time. 5 patients had problems 
with fixation of concomitant bone fractures. Also, 
5 patients had pneumonia complication. Complications 
in blood transfusion and coagulopathy were observed 
in 7 cases and stress ulcers were stated in 3 cases. Two 
patients (4.2 %) died on days 15 and 25 of their stay.

Hakim et al. [30] presented the treatment experience 
of 178 patients. Having up-to-date diagnostic equipment 
and knowledge of patients’ treatment with skin defects, 
the authors report the following complications in all 
their patients with open and closed degloving skin: skin 
infection was observed in 3.9 % of cases, skin necrosis 
was in 1.1 % and mortality reached 9.0 %.

Chinese colleagues Chen Y. and Liu L. [18] describe 
the treatment results of 54 cases with degloving skin of 
the lower limbs. Mean age was 35.7 years (ranged from 
16 to 65 years). Mechanism of injury was as follows: 
traffic accident in 44 cases, hitting with heavy objects 
in 8 cases and falling from height in 2 cases. The injury 
was registered in 31 femur, 19 lower legs and 4 feet. The 
size of lacerations ranged from 10–15 cm2 to 30–50 cm2. 
Hemorrhagic shock occurred in 16 cases and 5 patients 
sustained femoral fractures and 7 had tibial ones. Results 
were as follows: all 54 patients survived and recovered 
and were discharged without amputations. The authors 
noted the infection complications in up to 54 % of the 
cases if the there were wounds in the femur.

Lekuya H.M. et al. (Uganda) [31] treated 46 patients 
within 5 months (51 degloving injury). The mean age of 
the injured was 28.8 years; in 84 % of the cases the injuries 
were caused by road accidents and led to the shock on 
admission in 29 %. In 33 cases, degloving injuries were 
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combined with the fractures and in 18 cases there were 
no fractures. Lethal outcome developed in 6 injured 
(13.04 %). Complications were observed in 15 patients 
(33 %): local infection – in 8 cases, chronic ulcer – 4, 
osteomyelitis – 4, sepsis – 3, segmental amputation – 3, 
loss of skin flaps – 3, necrotizing fasciitis – 1.

A prospective study of 48 patients admitted with 
degloving injury of integumentary tissues was performed 
in one of the hospitals in Kenya from December 1, 
2016 through November 30, 2017 [14]. The mean age 
of the patients was 26 years with male to female ratio 
of 1.5:1. The majority (75 %) of injuries were caused 
by traffic accidents mainly (n = 23) involving the lower 
limbs. Treatment included either one-stage (n = 29) or 
serial surgical treatment of wounds (n = 15). The most 
common definitive treatment involved primary wound 
closure (n = 22). Closed degloving injuries were treated 
conservatively. Complications developed in 31.2 % 
of the cases. These early complications included local 
wound infection (40 %), bleeding (26.7 %), graft failure 
(20 %), and primary flap necrosis in 13.3 %.

Summarizing the results of our own study and 
analysis of literature sources, we propose the following 
measures to prevent the failures and complications:

1) we believe that patients with degloving injury of 
integumentary tissues should be transported to trauma 
centers of the first level during the first day after 
injury. The current level of medicine makes it possible 
to transport patients in shock condition with all the 
necessary anti-shock procedures;

2) at first-level trauma center, the patient with high-
energy injury should be treated by multidisciplinary 
team of specialists, with the participation of a doctor 
specializing in treatment of wounds and wound defects 
(ideally, a plastic surgeon);

3) application of current diagnostic procedures 
(ultrasound, CT with vascular contrast, MRI, thermal 
imager, polarography) should be carried out within 
the next day after trauma. That allows to diagnose the 

patient precisely and in due time to avoid complications, 
define the severity of tissue damage and choose proper 
surgical strategy;

4) optimal ways of primary surgical treatment and 
drainage of the wound:

а) tissue revision is performed after stabilization 
of the patient's condition, and in case of continuous 
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c) all wound pockets should be drained using thick 
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d) suture of the wounds with tension of integumentary 
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of small incisions on degloving tissues in order to 
approximate the edges of wounds;

5) treatment of the skin with solution of brilliant 
green (or other coloring antiseptics) makes it difficult 
to visually assess the condition of the integumentary 
tissues (hyperemia, cyanosis, vascular reaction) and 
should be excluded from the toolkit of medical care; 

6) tissue condition monitoring should be carried out 
at least once every 4–6 hours and dressings should be 
changed under anesthesia;

7) vacuum bandages are to be applied with a 
minimum vacuum within the first 5 days in order to 
prevent bleeding.

Our comparative analysis of the treatment outcomes 
in traumatic degloving skin depending on the timing of 
admission to the combustiology department is limited 
by small samples of patients. However, the difference in 
the incidence of unfavorable outcomes in these random 
samples turned out to be statistically significant.

CONCLUSION
Among the complications occurred during the 

treatment of the patients with extensive degloving injuries 
of integumentary tissues, the first place belongs to the 
tissue necrosis (44.4 % of cases among all complications), 
that reflects the severity of the injury and in most cases 
require additional restorative and plastic surgeries. 
Infection complications, confirmed by microbiological 

data, amounted to 9.6 %. The main measures to prevent 
failures and complications in traumatic degloving skin 
include the transportation of the injured to the first level 
trauma centers during the first day, the organization 
of multidisciplinary teams, the use of current highly 
informative diagnostic procedures, optimal methods of 
primary surgical treatment and early vacuum drainage.
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