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ABSTRACT

Aim. The present research aimed to analyze the results of all reconstruction types
(microsurgical and axial flaps) in head and neck post-burn cicatricial defects. Methods. The
study included 114 patients who underwent flaps autotransplantation with microvascular
anastomoses, options for plasty with axial flaps on a preserved (natural) vascular pedicle,
plasty with displaced flaps, and free skin plasty for the period from 1995 to 2021. According
to the formed groups for comparative analysis, all patients were divided into a comparison
group included of 51 patients (1995-2008 year) and the main group with 63 patients (2009-
2021 year). Women predominated with 55.6% and 58.8% in the main and comparison groups,
respectively. Medium defects (50-120 cm?) of the upper face and neck area prevailed in equal
numbers (11.8%). Most of the patients had a median-lateral unilateral post-burn cicatricial
deformity. In terms of functional impairments, grade I up to an angle of 90° and degree II up
to an angle of 45° was prevailed. Results. The consolidated long-term results of plastic
surgery in the functional value were good in the main group in 69.9% of cases, while in the
comparison group it was in 47.1%. The aesthetic indicators of the consolidated long-term
results of plastic surgery were good in 57.5% of cases of the main group and significantly
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was lower in the comparison group (33.3% of cases). Unsatisfactory results were observed in
1.4% of cases in the main group and 17.6% in the comparison group. Conclusion.
Improvement in head and neck burn reconstructive plastic surgery with various variants of
axial flaps made it possible to increase the proportion of uncomplicated postoperative
course, shorten the hospital stay and the total duration of all stages of plasty, and, in
general, ensured a decrease in the frequency of unsatisfactory functional and aesthetic
results.

defects,
Reconstructive plastic
surgery

INTRODUCTION

Patients with extensive head and neck post-burn lesions belong to the most difficult category, when the
postponed thermal injury leads to combined functional and, most importantly, cosmetic complications [1, 2]. It
is the combination of such factors that causes severe psychosomatic disorders, which further aggravates the
status of patients.

Reconstructive microsurgery is characterized by an emphasis on the problems of the modern techniques
effectiveness in using local tissues for the restoration of extensive defects of the head, neck and upper
extremities with lesions of various origins and determining the most promising directions for the development
of these technologies [1, 2]. A number of authors associate the occurrence of such complications as
microanastomosis thrombosis, marginal flap necrosis, sub-flap suppuration, suture divergence and rejection
with changes in the properties of autologous tissue after implantation and come to the conclusion that the use
of musculocutaneous displaced flaps on the vascular pedicle is limited by the length of the vascular pedicle and
their large thickness [2, 3, 4]. Free flaps on microvascular anastomoses are devoid of these drawbacks, which
contributes to the wider introduction of microsurgical techniques into clinical practice.

Today in science there are various information about the essence of reconstructive treatment and the
timing of its beginning. The standard in our country and abroad is reconstructive and restorative operations,
which are carried out only after the complete formation of scar tissue, i.e. 8-12 months or more after injury [2, 3,
4]. Injuries to the soft tissues of the head and neck, for the most part, are extensive, therefore, in order to avoid
disruption of forms and functions, and the possibility of recovery with the help of local flaps, some type of
regional flap is used [2, 4]. Depending on the defect, the type of regional flap is selected, its size, location, and
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also the internal properties of the regional flap are taken into account. Single flaps of the insular or perforating
type are usually chosen due to the improved blood supply [3, 5, 6].

Studies have shown that the combined use of a large pectoral flap and a vascularized free bone flap from
the fibula provides the viability of closing oromandibular defects [1, 7]. Also, a number of authors note that the
use of contralateral vessels in combination of flaps allows for easy preparation, and also appears to be a low
complication rate (10%) requiring repeated operations [4, 8, 9]. The main reasons for unsatisfactory and
complications are ambiguous, open specific questions remain the choice of the optimal method for the one-step
closure of such defects, where a certain place will be occupied by developments in the formation of pre-
prepared (prefabricated) complex (soft tissue-bone or soft tissue-cartilaginous) flaps on the vascular pedicle [10,
11, 12].

The article presents an analysis of all types of applied reconstructions of the head and neck post-burn
defects (plastics by transplanting flaps with the imposition of microsurgical anastomoses and plasty with axial
flaps on a natural vascular pedicle).

MATERIALS AND METHODS

The review board and ethics committee of RSCS named after acad. V.Vakhidov approved the study protocol and
informed consents were taken from all the participants.

A total of 114 patients were included, who underwent the indicated variants of plastic surgery in the period
from 1995 to 2021. All patients were divided into a comparison group with 51 patients (1995-2008 year) and the
main group with 63 patients (2009-2021 year).

In the main group, 10 patients underwent plastic surgery with double flaps, which increases the total
number of reconstructive interventions (based on the number of flaps) to 73, in connection with which, in some
analytical tables and graphs, the calculated indicators will be determined from the number of flaps used. In
particular, plastic surgery with autologous transplantation on microanastomoses was performed in 22 patients,
of whom 3 underwent plastic surgery with double turaco-dorsal flap (TDF) (a total of 6 flaps in 3 patients) for
the reconstruction of the cicatricial defect of the head, and also in 2 patients, plastic surgery with double
scapular flap (SF) was performed to reconstruct the neck defect, which increased the total number of
transplanted flaps in the main group is up to 27.

During plasty with axial flaps with its own blood flow (on a natural pedicle), out of 41 out of 41, 3 patients
underwent plasty with double temporal-temporal flap (TTF) to correct the post-burn scar process in the region
of the eyebrows and eyelids, and 2 patients underwent plasty of the neck defect with double epaulet flap (EF),
which in general increased the number of flaps to 51. Also in the main group, plastic techniques were used for
the first time with complex soft tissue-cartilaginous flaps of soft tissue injuries of the head and neck, combined
with cartilage defects (nose, trachea, auricle).

In all age groups, women prevailed with 55.6% in the main group, and 58.8% in the comparison group,
while men accounted for 44.4% in the main group, and 41.2% in the comparison group. It should be noted that
the majority of patients in the main group at the age of 20-44 years was 44.4% and at the age of 45-59 years was
28.6%; while in the comparison group for patients with 20-44 years old it was 45.1% and for those with 45-59
years old it was 29.4%.

With the distribution of patients by zones and the nature of the defect in the comparison group, medium
defects (50-120 cm?) of the upper face and neck area prevailed in equal numbers (11.8%), in the main group 11.1%
of lesions were in the upper face area and 6.3% on the neck. Large defects (>120 cm?) of the neck in the
comparison group amounted to 35.3%, and in the main group to 39.7% (Table 1).

The indications for the use of microsurgical autotransplantation of flaps in post-burn cicatricial
deformities and defects of the head and neck were as follows: deep medium and large cicatricial deformities and
defects in cicatricial lesions of the areas of potential axial flaps; extensive deep post-burn cicatricial defects of
two adjacent areas of the head (cranial vault - facial area), neck (anterior neck area with a transition to the back);
medium and large cicatricial defects with an infected wound, inflammation of the underlying structures
(osteomyelitis, chondritis); extensive infected post-burn wound defect of two or more adjacent areas of the
head, with necrosis of the underlying structures (cortical bone layer, cartilage, eyeball, auricle), with exposed
cavities (maxillary sinus, orbit), requiring simultaneous plastic surgery.

The indications for the use of axial flaps in the aftermath of deep extensive burns of the head and neck
were as follows: medium and large post-burn cicatricial defects of the head and neck, the possibility of closure
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of which by local tissues is limited; medium and large deep post-burn cicatricial defects and deformities of the
head and neck in the absence of the possibility of using microsurgical flaps due to the absence of recipient
vessels; open cavities (through cicatricial defects) of the skull, upper jaw, neck with a large defect in the tracheal
wall, in the absence of recipient vessels for revascularization of the microsurgical flap; in the absence of
conditions for performing microsurgical autotransplantation of flaps (specialists, equipment, etc.).

Table 1. Distribution of patients by zones and nature of the defect

Medium defects Large defects Total
Zone of the defect (50-120 cm?) ‘ (>120 cm?) ‘
n % | n % | n %
Comparison group
Upper face area 6 11.8% 1 2.0% 7 13.7%
Middle zone of the face o 0.0% 3 5.9% 3 5.9%
Lower face area 1 2.0% 2 3.9% 3 5.9%
The defeat of several areas of the face 2 3.9% 9 17.6% 11 21.6%
Calvaria o 0.0% 3 5.9% 3 5.9%
Neck 6 11.8% 18 35.3% 24 47.1%
Total 15 20.4% 36 70.6% 51 100.0%
Main group
Upper face area 7 11.1% 2 3.2% 9 14.3%
Middle zone of the face o 0.0% 2 3.2% 2 3.2%
Lower face area 2 3.2% 0 0.0% 2 3.2%
The defeat of several areas of the face 2 3.2% 14 22.2% 16 25.4%
Calvaria 0 0.0% 5 7.9% 5 7.9%
Neck 4 6.3% 25 39.7% 29 46.0%
Total 15 23.8% 48 76.2% 63 100.0%
RESULTS AND DISCUSSION

Table 2 shows the summary rate of complications after all types of reconstruction of head and neck defects. The
most common complications in head and neck defect in the study group are microanastomoses thrombosis
(4.1%), sub-flap suppuration (4.1%), flaps with complications (9.6%), as well as patients with complications (11.1 %).
In the comparison group, these indicators are significantly higher (p<0.05): thrombosis of microanastomoses
(17.6%), sub-flap suppuration (11.8%), and flaps and patients with complications (35.3%), respectively. In addition,
in the comparison group, marginal flap necrosis and suture divergence developed (11.8%).

Figure 1 shows the data on the distribution of the proportion of complicated postoperative course by
groups. Complications of flaps in the comparison group developed in 35.3% of patients, 9.6% in the main group,
while flaps without complications were in 64.7% of patients in the comparison group and in 90.4% in the main
group. Complications developed in 35.3% of patients in the comparison group, without complications in 64.7% of
patients. In the main group, these indicators were 11.1% (with complications) and 88.9% (without complications),
respectively.

Table 3 summarizes the data on the need for corrective interventions. In 63.0% of patients in the
comparison group, corrective intervention was required after the operation of the head defect, and in the main
group was 40.0%. After correction of neck defects in the comparative group, 41.7% were corrected, and in the
main group it was 18.2% (x°=6.533; df=1; p=0.011). Reconstruction surgery (flap necrosis) in the comparative
group was performed in 9.8% of patients, and in the main group, only 1.4% of patients required additional
intervention. Repeated interventions (stage 1) in the group were compared in 13.7% of patients, while, as in the
main group, corrective interventions were required only in 6.8%. It should be noted that in the comparison
group in 64.7% of cases, a second operation was not required, and in the main group this indicator was much
better (90.4%) (Table 4). Taking into account the fact that VTL was used for lesions of the eyebrow and eyelid
zones and did not require closure of other adjacent zones in the structure of axial flaps, the summary data of
this type of plasty are presented separately.
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Table 2. Summary frequency of complications after all types of reconstruction of head and neck defects

. .. Head defects Neck defects Total
Complication
n % n % n %
Comparison group
Thrombosis of microanastomoses 3 11.1% 6 25.0% 9 17.6%
Flap necrosis after reconstruction 1 3.7% 4 16.7% 5 9.8%
Marginal necrosis of flaps 3 11.1% 3 12.5% 6 11.8%
Subscopic suppuration 3 11.1% 3 12.5% 6 11.8%
Seam divergence 3 11.1% 3 12.5% 6 11.8%
Complicated flaps 8 29.6% 10 41.7% 18 35.3%
Patients with complications 8 29.6% 10 41.7% 18 35.3%
Main group
Thrombosis of microanastomoses 1 2.5% 2 6.1% 3 4.1%
Flap necrosis after reconstruction o 0.0% 1 3.0% 1 1.4%
Marginal necrosis of flaps 1 2.5% 1 3.0% 2 2.7%
Subscopic suppuration 2 5.0% 1 3.0% 3 4.1%
Seam divergence 0 0.0% 1 3.0% 1 1.4%
Complicated flaps 4 10.0% 3 9.1% 7 9.6%
Patients with complications il 11.8% 3 10.3% 7 11.1%

100% .
B Comparison group 88.9%
B Main group 9%
80%
¥%=12.325; df=1; 607% ¥%=9.627; df=1; .
p<0.001 47 p=0.002 4.7%
60%
40% 35:3% 35:3%
20%
9.6% 11.1%
] ]
Complicated flaps Flaps without Patients with Patients without
complications complications complications
Figure 1. Distribution of the proportion of complicated postoperative course by groups
Table 3. The need for corrective interventions (from the number of flaps)
Comparison grou Main grou
Defect localization B SJECHR ‘ SECR
n % | n %
After correction of head defects 17/27 63.0% 16/40 40.0%
After correction of neck defects 10/24 41.7% 6/33 18.2%
All defects 27/51 52.9% 22/73 30.1%
Y 6.533; df=1; p=0.011

Table 4. Distribution of patients by the number of reconstructions and stages of corrective operations (from the

number of flaps)

Resurgery Comparison group | Main group

n % | n %
Reconstruction (flap necrosis) 5/51 9.8% 1/73 1.4%
Correction in 1 stage 7/51 13.7% 5/73 6.8%
Correction in 2 stages 6/51 11.8% 1/73 1.4%
No repeated interventions 33/51 64.7% 66/73 90.4%
Y 15.450; df=3; p=0.002
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The operation with microsurgical flaps, carried out in stage 1, was used in the comparative group in 47.4%
of patients, and the indicators of the main group were better (81.8%). Intervention in 2 stages was required in
the comparative group in 36.8% of patients, and intervention in 3 stages in the comparative group was
performed in 15.6% of patients. In the main group, the indicator was 9.1%, with operations in stages 2 and 3.
Axial and deltopectoral and epolent flaps in 3 stages were performed in the comparative group in 44.0% of
patients, and in the main group - 57.6%. 3-stage axial temporal flaps were used both in the comparison group
(100%) and in the main group (100%). The frequency of using operations in several stages was compared in the
study groups (Figure 2). So, most of all operations were performed in 3 stages, and in the comparative group in
41.2%, in the main group in 46.0%. Five-stage operations in the comparative group were performed in 5.9%, and
for the patients of the main group, they were not performed (0%).

The length of hospital stay for all stages of reconstruction was, 25.2+8.0 days in comparison, and 20.7+6.6
days in the main group - (t=3.25; p<0.001). At the same time, the total duration of all stages of plastic surgery
was also shorter in the main group of patients, amounting to 43.9+26.6 days versus 70.2:42.3 days in the
comparison group (t=3.88; p<0.001).

Long-term results were followed in all patients. A good functional result for head defects was shown both
in the comparative group (51.9%) and in the main group (72.5%). There is no unsatisfactory functional result in
the main group (0%). With neck defects, good indicators were observed in the comparative group in 41.7% of
patients, and in the main group in 66.7%. A good functional result with head defects was presented in the main
group in 62.5%, and in the comparative in 33.3%. The best aesthetic result for head defects was registered
among the patients of the main group there were no unsatisfactory results (0%).

60%
B Comparison group
46.0% = Main group
41.2%
40%
28.6%
25.5%
O,
20% 17.6% 20.6%
9.8%
4.8% 5.9%
- . 0.0%
0%
1 5 3 . 5
Number of stages

Figure 2. Summary distribution of patients by the number of all stages of plastic surgery

The summary long-term results of plastic surgery were good, in a functional value, in the main group in
69.9% of cases (Figure 3), and in the comparison group in 47.1%. Satisfactory in the comparison group was 35.3%,
and in the main group was 28.8%. Unsatisfactory results were observed in the main group in 1.4% of cases, and in
the comparison group they were 17.6% (Df=2, p=0.002, ’=12.852). Aesthetic indicators of the consolidated long-
term results of plastic surgery were good, 57.5% of cases in the main group, and 33.3%, in the comparison group
(significantly lower) Satisfactory in the comparison group was 47.1%, and in the main group was 41.1%.
Unsatisfactory results were 1.4% of cases in the main group, 17.6% in the comparison group (df=2, p <0.001,
A’ =13.843).

Also, during the study, it was determined that the tactics of surgical treatment, as well as indications for one
or another type of plastic surgery for post-burn cicatricial defects and deformities of the head and neck depend on
the following factors: the area and depth of the cicatricial defect, the state of the surrounding tissue defect; the
nature of the scars, namely their maturity, the type of scars (normotrophic, hypo- or hypertrophic, keloid);
condition of tissues of potential axial flaps in areas adjacent to the defect; the presence of infection, necrosis
(osteomyelitis) of tissues in the area of the post-burn cicatricial defect; the degree of scar deformity or defect in the
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underlying anatomical structure (auricle, nose, lips, eyelids, eyebrows, trachea); tissue deficiency, which causes
contracture or contracting deformity of the neck; the degree of functional disorders, depending on which further
tactics of surgical treatment will be chosen; the condition of the recipient vessels used for revascularization of the
microsurgical flap; the severity of the aesthetic defect; the preparedness of the institution, as well as the
availability of specialists to perform one or another method of plastics.

100%
B Comparison group
B Main group
80%
) 69.9%
1?=12.852; df=2; p=0.002
60%
47.1%
40% 35.3%
28.8%
17.6%
20% 7:9%
. 1.4%
0% —_—
Good Satisfactory Unsatisfactory
Functional Results
100%
B Comparison group
H Main group
80%
¥%=13.843; df=2; p<0.001
60% 57.5%
47.1%
41.1%
40% 33.3%
O,
20% 17.6%
1.4%
0%
Good Satisfactory Unsatisfactory

Aesthetic results

Figure 3. Summary of long-term results of plastic surgery

CONCLUSION

Formation of axial flaps for the reconstruction of cicatricial defects of the head and neck is technically simpler,
does not require additional equipment and materials; therefore their use is preferable. The presence of a sufficient
number of donor zones of axial flaps near the defects of the head and neck, provided they are preserved, allows
them to be widely used for plastic surgery in conventional surgical departments, including regional
multidisciplinary medical centers. Improvement of the tactical and technical aspects of plasty of post-burn defects
of the head and neck with various variants of axial flaps made it possible to increase the proportion of
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uncomplicated postoperative course, shorten the hospital stay and the total duration of all stages of plasty, and, in

general, ensured a decrease in the frequency of unsatisfactory functional and aesthetic results.
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