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Epidemiological profile and treatment of substance losses by trauma 
to the lower limbs

Perfil epidemiológico e tratamento de perdas de substância por trauma em 
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 INTRODUCTION

High-energy trauma has increased significantly in 

the last decades, mainly due to auto and motor-

cycles accidents. Trauma victims may have lesions of 

varying severity and location, the lower limbs being 

an important site of injury. These can vary from sim-

ple skin solutions of continuity to great tissue losses 

and exposure of noble structures1,2. Lesions severity 

and treatment difficulties require professional know-

ledge and familiarity with repair techniques, making 

reconstructions of the lower limbs a challenge for the 

surgeon. The scarcity of adjacent tissues is one of the 

difficulties in the search for reconstruction1,2.

The lower limbs have peculiar anatomical fe-

atures that make their reconstruction a complex the-

me. These include the need to support body weight, a 

greater propensity to develop deep venous thrombo-

sis, problems with venous stasis and chronic edema, 

frequent occurrence of atherosclerosis and difficult 

nervous regeneration3,4. It is essential to know in de-

tail the anatomical structures, the etiopathology of the 

lesion and to have a multidisciplinary team throughout 

the process of reconstruction and rehabilitation. Func-

tional recovery should always be sought, regardless of 

the proposed treatment, be it reconstruction or am-

putation3-6.

The objective of this study is to evaluate the 

epidemiological profile, the treatment offered and the 

postoperative results of victims of trauma to the lower 

limbs admitted to the Plastic Surgery Service of the 

North Wing Regional Hospital, Brasília - DF.

 METHODS

This is a retrospective study of patients ad-

mitted to the Plastic Surgery Service of a regional pu-

blic hospital, who had wounds with loss of substance 

1 -  North Wing Regional Hospital, Plastic Surgery Service, Brasília, DF, Brazil.
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A B S T R A C T

Objectives: to evaluate the epidemiological profile, the surgical treatment and the postoperative results of patients with complex trau-

matic injuries to the lower limbs. Methods: we conducted a retrospective study of patients with traumatic complex injuries treated by the 

Plastic Surgery Service of a regional hospital in Brasília. We analyzed clinical-epidemiological data, type of surgical procedure and functional 

recovery of the limb after six months of treatment. Results: 119 patients were treated, with a mean age of 29 years, predominantly men 

(76.4%). Motorcycle accident was responsible for most of the injuries, in 37.8% of cases. The most frequent surgical treatment was skin 

grafting (62.1%), followed by the fasciocutaneous flap (21.9%), muscular flap (12.6%) and microsurgical flap (3.4%). Six months after 

completion of the surgical treatment, 35.3% of the patients needed crutches to move, characterizing a delay in limb functional recovery 

that, however, was significantly related to the presence of fractures, external fixation or bone exposure in the preoperative period. Conclu-

sion: the profile of the patient with complex traumatic lower limb injury was a male, motorcycle accident victim, and grafting was the most 

used treatment. Orthopedic trauma with bone fracture, bone exposure and the presence of external fixator were significantly associated 

with a higher risk of limb functional impairment, requiring locomotion crutches after six months of treatment.
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in the lower limbs due to trauma, from January 2011 

to December 2015. Patients were admitted after cli-

nical and surgical control of their wounds by other 

specialties, such as orthopedics and general surgery. 

Exclusion criteria were: patients with chronic ulcers or 

loss of substance in the lower limbs whose etiology 

was vascular, lymphatic or oncologic.

The demographic data studied were gender, 

age, origin, trauma mechanism and the most affected 

region of the lower limb. In addition, we also evaluated 

the characteristics of the wound, such as presence of 

preoperative fracture, bone exposure and presence of 

external fixator.

We analyzed the type of reconstructive surgi-

cal treatment and counted only the main procedure of 

each patient for data analysis. For example, in the case 

of a sural flap, the graft donor area is covered with skin 

graft. In these cases, we counted only the fasciocuta-

neous flap, since the graft would be a complementary 

treatment of the sural flap. In some patients, surgical 

debridements were isolated or associated with negati-

ve pressure therapy (vacuum system). After wound pre-

paration, the patients underwent reconstructive surgi-

cal procedures, such as skin grafts, fasciocutaneous 

flaps, muscle flaps, or microsurgical flaps.

We classified tissue integration as complete 

when the graft or flap had no ischemia or necrosis, 

as partial when there was partial loss, and as necro-

sis when there was complete loss of the treatment 

applied. Finally, we analyzed the functional recovery of 

the limb and the need for crutches six months after the 

surgical treatment, information obtained by the medi-

cal record or by direct contact with the patient.

We used the Epiinfo 7.15 software for sta-

tistical analysis. The study was approved by the Ethi-

cs in Research Committee of the State Department 

of Health of the Federal District (CAAE number: 

47391715.6.0000.5553, opinion number: 1,167,841).

 RESULTS

The sample consisted of 119 patients, with 

a predominance of the male gender (76.4% of cases) 

and age ranging from two to 70 years (mean 29). The 

patients’ origin was mainly from the Federal District 

Table 1. Demographic data of victims of lower limbs trauma with loss 
of substance admitted to the North Wing Regional Hospital, Brasília/DF, 
in the period of 2011 to 2015.

Gender N %

Male 91 76.4

Female 28 23.6

Origin   

Federal District 78 65.5

Goiás 32 26.9

Other 9 7.6

Age group   

0-19 26 21.8

20-29 40 33.6

30-39 20 27.8

≥ 40 33 27.8

Total 119 100
N = number of cases; % = percentage of total cases.

(65.5%), followed by the cities around it, mainly from 

the state of Goiás. The hospitalization time ranged 

from one to 160 days, with average 21.2 (Table 1).

The most frequent etiology of the injuries 

was motorcycle accident (37.8% of cases), followed 

by trampling (30.3%) and auto accident (11.8%). The 

lower third of the leg was the most affected area, in 

50.4% of patients, followed by the middle third of the 

leg, in 32% (Table 2).

Regarding the preparation of traumatic lesions 

for the reconstructive surgical procedure (graft or flap), 

25 (21.0%) patients required isolated debridements, 

and 15 (12.6%), debridement associated with vacuum 

therapy.

Tibial fracture was present in 44 (37.0%) pa-

tients, external fixator in 32 (26.9%) and there was bone 

exposure in 37 (31.1%). Many individuals required more 

than one surgical procedure for complete reconstruction 

of the affected limb. The number of reconstructive pro-

cedures per patient ranged from one to seven. The total 
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Table 2. Etiology and localization of victims of trauma to the 
lower limbs with loss of substance admitted to the North Wing 
Regional Hospital, Brasília/DF, in the period of 2011 to 2015.

Etiology of Trauma N %

Motorcycle accident 45 37.8

Run-over 36 30.3

Automobile accident 14 11.8

Fall from height 7 5.9

Firearm 6 5.0

Other * 11 9.2

Location of lesions   

Lower 1/3 60 50.4

Middle 1/3 38 32.0

Upper 1/3 21 17.6

Total 119 100
* Working machine accident, stab wound, injury during run.

N = number of cases; % = percentage of total cases.

Table 3. Relationship of location of the lesions in the leg with the surgical treatment of victims of lower limbs trauma with loss of substance admit-
ted to the North Wing Regional Hospital, Brasília/DF, in the period of 2011 to 2015.

Location Lower 1/3 Middle 1/3 Upper 1/3 Total

Type of treatment N/% N/% N/% N/%

Graft 1 45/37.8 17/14.3 12/10.1 74/62.1

Fasciocutaneous Flap     

Sural2 8/6.7 4/3.4 0 12/10.1

Neighborhood3 2/1.7 5/4.2 3/2.5 10/8.4

Cross-leg 4 2/1.7 2/1.7 0 4/3.4

Muscle flap     

Gastrocnemius 5 0 6/5.1 6/5.1 12/10.1

Soleus6 0 3/2.5 0 3/2.5

Microsurgical7 3/2.5 1/0.8 0 4/3.4

Total 60/50.4 38/32.0 21/17.6 119/100
N = number of cases; % = percentage of total cases; 1. Sole skin grafting; 2. Reverse sural fasciocutaneous Flap; 3. Neighborhood fasciocutaneous 

Flap; 4. Fasciocutaneous Flap of the opposite leg (cross-leg); 5. Medial head gastrocnemius muscle flap; 6. Reverse hemisolear muscle flap; 7. Micro-

surgical anterolateral thigh flap.

number of reconstructive procedures was 224 and the 

mean reconstructive procedures per patient were 1.88.

The most frequent surgical procedure was 

skin grafting (62.1% of cases) (Table 3). The fascio-

cutaneous flap was the second most frequent pro-

cedure and was done in 21.9% of cases, the reverse 

sural flap and the neighborhood flaps standing out. 

Cross-legged flaps were required in 3.4% of hospita-

lized patients. Muscle flaps were performed in 12.6% 

of the patients, with prominence of the medial head 

gastrocnemius muscle flap. The microsurgical flap was 

performed in four patients, representing 3.4% of the 

sample (Figures 1 to 3).

Patients submitted to cutaneous grafts had 

a complete integration rate of 86.4%, 10.8% of par-

tial integration, and 2.7% evolved with necrosis and 

total graft loss. Fasciocutaneous flaps had a rate of 

88.4% complete integration and 11.5% partial inte-

gration, with no case of total necrosis. Muscle flaps 

had a 73.3% complete integration rate and 26.6% 

partial integration, also without total necrosis cases. 

The microsurgical flap was performed in four patients, 

presenting total loss in one case. The others had com-

plete integration.
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Six months after surgical treatment, we 

evaluated the use of crutches to ambulate in 42 (35.3%) 

Figure 1. Loss of substance on the back of the foot: A. Preoperative; B. 
Partial skin graft.

Figure 2. Reverse sural fasciocutaneous flap: A. Marking; B. Muscle 
preservation; C. Postoperative.

Figure 3. Medial head gastrocnemius muscle flap: A. Tissue loss; B. 
Dissection; C. Mobilization.

patients. The factors significantly associated with the 

need to use crutches to walk after six months of surgi-

cal treatment for closure of lower limb substance losses 

were the presence of preoperative tibial fracture (73.8% 

x 16.9%, p<0.01, OR: 13.8), the use of external fixator 

(57.1% x 10.4%, p<0.01, OR: 11.5) and presence of 

preoperative bone exposure (52.4% x 19.5%, p<0.01, 

OR: 4.5) (Table 4).

 DISCUSSION

After the 1970s, repair of loss of lower limb 

substance evolved with new surgical techniques, with 

the advent of vacuum therapy and the inclusion of mul-

tidisciplinary teams for treatment. Thus, the extremities 

are now more likely to be recovered3. In cases where the 

extremity cannot be recovered, the amputation stump 

can be covered with soft tissues to support the pros-

thesis, allowing functional gait and maximum functio-

nal capacity4. Therefore, besides the need to cover the 

wound, there is also a need to allow mobility of the 
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joints, normal ambulation and return of the individual 

to normal activities3,5.

The main victims of this type of trauma that 

are hospitalized in regional hospitals are young adults. 

The mean age of this study was 29 years, being that 

part of the society that is economically active, bringing 

great socioeconomic impact. The main etiologies of this 

trauma are motorcycle accidents and road accidents. 

Tibia fracture occurred in 37% of the patients partici-

pating in this study, demonstrating the severity of the 

lesions. Increasingly complex lower-limb trauma in lar-

ge cities is likely to occur, probably due to the increase 

in vehicular and motorcycle traffic, due to the difficul-

ty of adapting the cities to the high demand of public 

transport. This type of trauma has a high socioecono-

mic cost, leading to long-term withdrawal from work, 

as has been observed in other studies7.

Surgical treatment of loss of lower limb subs-

tance involves several techniques and, as a basic prin-

ciple, one should opt, where possible, for the simplest 

procedures, provided that they are effective and safe, 

such as skin grafts. These are used in superficial lesions 

where there is no need for bony filling or covering. They 

can also be applied in patients whose clinical status does 

not allow for larger procedures5,6. Studies of angioso-

mes, a unit composed of the skin and underlying tissue 

supplied by the same vessel (analogous to the sensitive 

dermatomes), described by Taylor8 in 2003, revolutioni-

zed flap surgery. Knowledge of the vascular pedicles of 

subcutaneous tissue and skin, muscle and fascia areas, 

as well as of the stratigraphic and segmental distribu-

tion of this vascularization, paved the way for the use 

of each of these structures as independent units trans-

formed into flaps8. Perforating vessels cross the deep 

fascia and are responsible for the vascular supply of a 

particular cutaneous or fasciocutaneous region. These 

vessels allow the creation of flaps that spare the mus-

cles. With a Doppler, the local perforating vessels that 

can serve as a vascular pedicle are mapped, allowing 

free flaps to be manufactured9,10.

The recent advances in microsurgical techni-

ques, associated with modern orthopedic bone repair 

techniques and fixation methods, have allowed the re-

covery of many limbs that were doomed to amputa-

tion a long time ago8-10. The fasciocutaneous flaps have 

their vascularization enriched by the presence of the 

fascia and are less morbid than the muscular ones. On 

the other hand, the muscular flaps have more robust 

vascularization, fill larger spaces and allow a greater 

fight against infection11. Microsurgical flaps may be al-

ternative options, especially in lesions of the distal third 

of the leg, ankle or foot12.

The vascular conditions of the limb should be 

evaluated both pre- and postoperatively. Circulatory di-

seases may make apparently well-planned flaps unfea-

sible. In addition, postoperative immobilization, which 

is fundamental in most cases, is also a predisposing fac-

tor for thromboembolic complications.

Table 4. Factors associated with the use of crutches after surgical treatment of victims of lower limbs trauma with loss of substance admitted to 
the North Wing Regional Hospital, Brasília/DF, in the period of 2011 to 2015.

Use of crutches**

Associated factors*
Yes

N=42

No

N=77
Or 95% CI p

Fracture of tibia 31 (73.8%) 13 (16.9%) 13.8 5.5 -34.4 < 0.01

Use of external fixator 24 (57.1%) 8 (10.4%) 11.5 4.4 -29.8 < 0.01

Bone exposure 22 (52.4%) 15 (19.5%) 4.5 1.9 -10.4 < 0.01

* Evaluated during the period of stay in the North Wing Hospital Regional.

** Use of crutches six months after treatment of injuries.
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When the patient presents loss of lower limb 

substance without conditions to perform the recons-

tructive surgical procedure (graft or flap), the area of 

substance loss should be prepared for reconstruction. 

At that moment, surgical debridement alone or asso-

ciated with vacuum therapy is fundamental3. Negative 

pressure therapy on the lower limb loss bed controls 

edema, reduces exudate, decreases bacterial popula-

tion, stimulates the formation of granulation tissue, 

and increases vascularization in the wound bed13-17. It 

has become an important adjuvant method in the tre-

atment of complex wounds and should integrate the 

surgeons’ therapeutic arsenal3,18. The application of 

negative pressure therapy should be done in a clean 

wound, without devitalized tissue or after adequate 

debridement, being useful in the treatment of acu-

te traumatic wounds, acting as a bridge between the 

emergency treatment and the definitive skin cover19. 

The contraindications of negative pressure therapy are 

untreated osteomyelitis, presence of tissue with malig-

nancy, presence of necrosis, exposure of vessels, ner-

ves, organs or sites of anastomoses16,18.

In the present study, grafting was the most 

accomplished treatment (62.1%), corresponding to the 

principle of choosing the simplest procedures when 

possible. The percentage of complete integration of the 

grafts was 86.4%, a proportion attributed to patients’ 

profile, which was mostly young, with recent wounds 

and without circulatory problems. The skin grafts were 

used in the substance-loss injuries that presented good 

granulation tissue, but without bone, tendon or vas-

cular-nervous pedicles exposure20. The formation of 

wound granulation tissue was stimulated with surgical 

debridements of the devitalized tissues, dressings based 

on alginate or zinc oxide, and with the use of vacuum 

therapy. Isolated surgical debridement was required in 

21% of individuals of the sample and in 12.6% it was 

necessary to associate debridement with vacuum the-

rapy.

Among the flaps, fasciocutaneous ones were 

the most used (21.9%), being the main surgical option 

of flap for the lesions of the middle and lower thirds 

of the leg, with emphasis on the reverse sural flap and 

the neighborhood flaps. As for the muscular flaps, they 

were mostly used to cover lesions of the upper and mi-

ddle third of the leg, especially the medial head gas-

trocnemius muscle flap. Similar data were presented 

by Franco et al.21,22. The medial head gastrocnemius 

muscle flap is a good option to cover bone exposures 

of the upper and middle third of the leg and does not 

leave motor sequelae. It was performed in 12 patients 

(10.1%) of this sample. Similar results have been seen 

in other studies, including concomitant use of the soleus 

muscle or in combination with a fasciocutaneous flap. In 

addition, sectioning the origin of the medial head of the 

gastrocnemius in the medial condyle of the femur and / 

or the tendons of the goose leg (tendon of the sartorius, 

gracilis and semitendinosus muscles) is a way of increa-

sing the arc of rotation of this muscular flap23, 24.

Distal reverse pedicle flaps, such as the rever-

se sural, have proved to be very useful and versatile, es-

pecially for lesions of the distal third of the leg25,26. This 

flap was used in 12 (10.1%) patients, similar to another 

study. Another useful flap in the reconstruction of the 

distal regions of the lower limb, mainly in the calcaneus 

and on the Achilles tendon, is the medial plantar flap.

The study pointed to a significant association 

between the presence of tibia fracture at the begin-

ning of treatment and the need for crutches to ambu-

late after six months of limb reconstruction (OR=13.8; 

p<0.01). We observed the same significant association 

with the presence of the external fixator and with the 

bone exposure (OR=11.5, p<0.01, OR=4.5, p<0.01, 

respectively). Patients who presented severe trauma 

with bone fracture, bone exposure or need for external 

fixators are significantly more likely to present functio-

nal impairment of the limb after six months of coverage 

of the lower limb substance loss27.

This study demonstrated that the epidemiolo-

gical profile of the patient admitted to a regional public 

hospital for treatment of loss of substance in the lower 

limb was a young adult, male, motorcycle accident vic-

tim. The graft was the most used treatment, followed 

by fasciocutaneous flaps of the reverse sural type or of 

the neighborhood. Among the muscular flaps, the flap 

of the medial head of the gastrocnemius is prominent. 

Orthopedic trauma with bone fracture, bone exposure 

or the presence of external fixator were associated with 

an increased risk of limb functional impairment requi-

ring crutches for walking six months after treatment.
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