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Factors infl uenc  ing recur rence of the pres sure
ulcers after plastic surgery –  retrospective 
analysis 

Faktory ovlivňující recidivu dekubitální 

léze po plastickém chirurgickém výkonu –  

retrospektivní analýza

Abstract
Aim: The aim of the study was to evaluate the ther apy process in patients with pres sure ulcers 

indicated for plastic surgery intervention and to determine the factors infl uenc  ing recur rence of 

pres sure ulcers. Methods: Retrospective analysis of patients’ documentation indicated for plastic 

surgery performed in a plastic surgery unit. Results: Body mass index (BMI) and body site of the 

pres sure ulcers were identified as the signifi cant factors infl uenc  ing the rate of the recur rence 

of the lesion in the analyses of 46 patients with 55 pres sure ulcers. Conclusion: In the monitored 

patients’ population, BMI and the site of pres sure ulcers were identified as statistical ly signifi cant 

parameters responsible for the recur rence of the lesions. The higher the BMI, the more frequent 

recur rence had occur red. The presence of pres sure ulcers in the ischiatic area was related to the 

increased recur rence rate, regardless of the average size of the lesion.

Souhrn
Cíl: Cílem studie bylo zhodnotit proces péče u pa cientů s dekubitem, kteří byli indikováni k plastické 

operační intervenci a faktorů ovlivňujících recidivu dekubitu. Metodika: Retrospektivní analýza 

uzavřené dokumentace pa cientů indikovaných k plastické operaci realizované na klinice plastické 

chirurgie. Výsledky: Statisticky významnými faktory, které souvisely s výskytem recidivy dekubity, 

byly index tělesné hmotnosti (body mass index; BMI) a tělesná lokalizace dekubitů u sledované 

populace 46 pa cientů s 55 dekubity. Závěr: Ve sledované populaci byly BMI a tělesná lokalizace 

dekubitu identifi kovány jako statisticky významné faktory související s recidivou dekubitů. Vyšší 

BMI bylo spojeno s častějším výskytem recidivy. Dekubitus v ischiadické oblasti byl spojen s častější 

recidivou, bez ohledu na průměrnou velikost dekubitu.
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Introduction
Pres sure ulcers (PUs) and their occur rence, 

especial ly in patients with neurological 

dis ease and with permanently limited mobi-

lity (para- or tetraplegic), are chal leng  ing is-

sues for health care systems. The lesions occur 

more frequently in patients with spinal cord in-

jury [1]. These patients suff  er from the PUs pre-

dominantly localized at the ischiatic, sacral and 

trochanteric areas which do not al low appro-

priate conservative treatment typical for the 

I. and II. category PUs, and therefore patients 

are indicated for mostly two-stage surgical in-

tervention [2]. With respect to the over all con-

dition of patients, there is a high risk of recur-

rence of PUs that we tried to identify.

Aim 
The aim of this study was to analyse the pro-

cess of the treatment in patients with PUs in-

dicated for the plastic surgery intervention 

and to determine the factors influenc  ing 

recur rence of PUs.

Methods
Data col lection was performed by retro-

spective record analysis of patients hos-

pitalized at the Clinic of Burns and Plastic 

Surgery of one of the university hospitals in 

the Czech Republic, in one-year time interval 

(from January 2016 to January 2017).

Patients enrol led in the study were 

hospitalized with the main dia gnosis of 

L89 accord  ing to the International Clas-

sifi cation of Dis eases (ICD)-10 and were also 

indicated for plastic surgical treatment.

The fol low  ing parameters were observed: 

patient‘s demographic data (age, gender, 

and occupation), general patient status 

(mobility, Norton Scale Pres sure Ulcers Risk

As ses sment), local fi nding, PUs character-

istics (localization, categorization based on 

EPUAP/NPUAP), type, time and number of 

surgical interventions and the PUs recur-

rence. Statistical analysis of the data was 

performed with the software for analysis 

and statistics SPSS version 20.0 (IBM Corp., 

Armonk, NY, USA) us  ing the Kruskal Wal-

lis test and multilinear regres sion analysis at 

a signifi cance level of 0.05.

Characteristics of the monitored 

population

In period of 12 months, 48 patients were sur-

gical ly treated. The total number of patients 

enrol led in this analysis was 43. Five patients 

were admitted to diff erent department so 

they were excluded due to lack of follow 

up data. Three patients underwent an 

independent fol low-up on another site 

that was not considered as a recur rence 

and therefore the total number of cases 

under review was 46, i.e. 100% with a total 

of 55 PUs. For a more detailed description of 

the examined population, see Tab. 1.

Results and discus sion
Of the total number of 46 cases, 41 (89.1%) 

males and 5 (10.9%) females were included. 

Us  ing the descriptive statistics, general 

population characteristics (age, body mass 

Tab. 1. Overview of the general population characteristics (N = 46).

Variable Mean SD Min. Max. Median Modus

age (years) 52.5 13.6 27 78 50 50

body mass index (kg/m2) 25.9 5.4 14.7 43.1 25.5 21.1

days of hospitalization 

(length of stay; LoS)
19.4 11.1 3 65 17,5 10

Norton Scale 12 2 9 18 12 11
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Fig. 1. Comorbidities (N = 46 cases).
Obr. 1. Komorbidity (N = 46 případů).
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index [BMI], number of days in hospital, 

Norton Scale) were also evaluated (Tab. 1).

The mean age in our population seems 

to be not as high as expected; on the 

other hand, the most com mon comorbidity 

of paraplegia (N = 31; 72%) was the most 

frequent risk factor for the formation of 

PU, but the aetiology of paraplegia was 

not documented, or it was impos sible to 

determine the time of its onset. Spinal cord 

lesions also occur in patients of younger age, 

most often due to traumatic etiology [3,4]. 

With a higher age, the risk of PUs as well 

as the mobility limitation and length of 

hospitalization are increasing [1]. Most of the 

patients had signifi cantly limited mobility 

- wheelchair mobility (23; 50%); total im-

mobility on the bed (6; 13%) and a minimum 

of patients were able to use crutches or 

walk  ing sticks (2; 4.4%). In 15 (32.6%) patients, 

mobility was not recorded nor rated by 

any scale (e. g. Activity of Daily Liv  ing 

Scale [ADL]). Similarly, the study presented 

by Hoff et al., shows that patients with 

reduced activity/ im mobility due to spinal 

cord injury are more at risk with the occur-

rence of PUs [5].

Another important observed parameter 

was body weight and nutritional status. In our 

population, mean BMI was 25.9 kg/  m2 (min. 

14.7 kg/ m2; max. 43.1 kg/ m2). Greater weight 

of the patient is as sociated with a higher risk 

of PU lesions and complicates the position  ing 

of the patient by healthcare staff   [6]. Equal ly 

important is the fact that obesity is directly 

as sociated with numerous health problems 

such as stroke, heart dis ease or diabetes, 

and these comorbidities can also indirectly 

infl uence the development and course of 

treatment of PUs [7]. This was also verified in 

our retrospective study. 

The shortest period of hospitalization 

was 3 days, the longest hospital stay of one 

patient was 65 days (average hospital stay 

was 19.4 days). Several authors report that 

the average time of the hospitalized patients 

increases the risk of complications, includ  ing 

colonization by hospital-acquired pathogens 

(hospital acquired infections) [8]. Therefore, 

in addition to practical and economic 

considerations, the goal is to reduce the 

number of days of stay at the hospital to 

the shortest pos sible time. An interest  ing 

study was presented by Milchelski et al., 

in which, due to the careful and intensive 

patients’ preparation at the outpatient clinic, 

hospitalization alone dur  ing reconstructive 

surgery lasted in average of 3.6 days. Dur -

ing a relatively short postoperative fol-

low-up, only 11.1% of patients experienced 

a mild wound dehiscence, and no patient 

underwent reoperation or necrosis of 

the transmitted lobe [9]. However, this 

procedure as sumes an excel lent level of care 

after the patient had been dismis sed from 

the hospital. 

The Norton Scale, used by the clinic‘s 

nurses to as sess the risk of PUs at the 

reported institution, was at least 9 in the 

observed patients and the highest value was 

18 points (12 points mean).

Comorbidities of patients in our popula-

tion are involved, in a greater or les ser extent, 

in the formation and treatment of PUs. In 

accordance with the international literature, 

patients with neurological disorders, 

especial ly with spinal cord aff  ection, are the 

most at risk, where accord  ing to the literature 

there may be up to 80% risk of recur rence of 

PUs [10]. Eslami et al. evaluated that between 

tetraplegic and paraplegic patients, the 

prevalence of PUs was 20– 60%, and about 

85% of patients with spinal cord injury may 

experience PUs dur  ing treatment [11]. In our 

population, as already mentioned, 31 (72%) 

patients were dia gnosed with neurological 

dis ease –  paraplegia. Other comorbidities 

are sum marized in Fig. 1. In majority of the 

patients, multiple surgeries were performed 

(Tab. 2, 3).

The recur rence of PUs was documented 

in 28 cases (60,9%). Based on the literature 

research, follow  ing parameters: age, gender, 

BMI, mobility accord  ing to compensatory 

aid for locomotion and locality of PUs, were 

identifies as potential factors of recur rence 

Tab. 2. Overview of surgical interventions in monitored population.

Patient Location/
body site Site Categoryof PUs 

(EPUAP) Size (cm) 1st intervention/
type of surgery

2nd intervention/
type of surgery

3rd intervention/
type of surgery

4th intervention/
type of surgery

1 trochanter dx IV. 0.5 × 0.5 1 1, 5

2 ischiatic area sin III. 2

3 ischiatic area sin II. 1 2, 8

perineum III. 1 2, 8

4 ischiatic area dx III. 7 × 3 3

ischiatic area sin 8 × 6 3

5 ischiatic area dx III. 4 × 2.5 2 11 3, 4 1, 10

6 ischiatic area sin II. 4 2, 5, 6

7 sacrum IV. 25 × 12 2 2 2, 6

trochanter dx III. 15 × 7 2 2, 5

trochanter sin III. 5 × 2 2

8 ischiatic area sin III. 8 × 4 1, 2 5, 6

9 ischiatic area sin III. 10 × 10 1 2 1, 5, 6

10 ischiatic area dx IV. 6 × 6 1

11 ischiatic area dx III. 10 × 10 2 1
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Tab. 2 – continuing. Overview of surgical interventions in monitored population.

Patient Location/
body site Site Categoryof PUs 

(EPUAP) Size (cm) 1st intervention/
type of surgery

2nd intervention/
type of surgery

3rd intervention/
type of surgery

4th intervention/
type of surgery

12 sacrum IV. 10 × 15 2 2

13 sacrum III. 12 × 9 1, 5

14 ischiatic area sin III. 10 × 10 1, 5

15 ischiatic area dx III. 5 × 8 1, 2 5, 6

16 sacrum IV. 20 × 30 1

17 ischiatic area sin IV. 5 × 6 1 5, 6

18 noha dx I. 4 × 4 8

19 ischiatic area dx III. 6 × 7 1 2, 5

20 sacrum III. 12 × 8 1, 6

21 ischiatic area sin III. 10 × 6 1 2

22 sacrum III. 2 × 3 1, 5

23 sacrum III. 6 × 5 1 4, 10 4, 11 6

24 ischiatic area sin IV. 8 × 10 1 2, 5, 6

25 sacrum III. 6 × 6 1 2 5, 11

26 ischiatic area dx III. 4 × 3 2 1, 5

27 trochanter sin III. 15 × 5 1, 8 6

28 ischiatic area sin III. 2 × 3 1

29 sacrum IV. 15 × 10 2, 5, 6

30 ischiatic area dx IV. 3 × 5 1 5, 6

31 ischiatic area dx IV. 1 5

32 ischiatic area sin I. 1

33 sacrum IV. 4 × 6 1 1, 5

ischiatic area dx IV. 12 × 10 1 1, 5

34 gluteal region dx III. 2 × 6 1, 2, 5 10

35 ischiatic area dx III. 2 10

36 ischiatic area sin III. 1,2 6

37 sacrum 2 2, 5

gluteal region sin 2 2, 6

38 trochanter dx III. 7

39 ischiatic area dx III. 1 × 1 7 2, 6

40 sacrum III. 4 × 4 1, 5

41 ischiatic area sin III. 5 × 5 2

42 ischiatic area sin III. 7 × 3 2 6

43 trochanter sin IV. 10 × 10 2 5

44 trochanter dx III. 8 × 8 1 2, 5

45 ischiatic area dx IV. 5 × 5 1

ischiatic area sin IV. 1

trochanter sin IV. 5 × 5 1

46 ischiatic area bilat III. 2 6

trochanter sin III. 2

  

PUs – pressure ulcers; dx – dexter; sin – sinister
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of PUs after plastic surgery intervention. The 

statistical analysis is sum marized in Tab. 4. 

Based on the results, we can state that 

the age, gender, and patient mobility do not 

have a signifi cant eff  ect on the prediction 

of recur rence of PUs (p > 0.05) in monitored 

population. On the other hand, BMI and 

localization (body site) of PU had shown to 

signifi cantly predict the occur rence of recur-

rence. Thus, we can say that in patients with 

higher BMI there is a signifi cantly higher risk 

of recur rence of PUs. The location of the PU 

is also a signifi cant factor for the formation of 

PUs and their recur rences. Most of the total 

number of 55 PUs was documented in the 

ischiatic area, and the average size of the PUs 

varied at diff  erent locations (see Tab. 5 for 

details).

Consider  ing the location/ body site of the 

PU as a factor of the recur rence, the higher 

risk is in PU localized at the ischiatic area, in 

which 45.5% of all PUs had documented the 

recur rence. This fi nd  ing is clinical ly related 

to the documented size of the decubitus, 

although this as sumption has not been 

confi rmed in our statistical analysis. 

Conclusion
Pres sure ulcers in patients with neurological 

dia gnosis and dis eases and impaired 

mobility indicated for surgical performance 

is typical for a relatively high risk of recur-

Tab. 3. Overview of types of intervention (numeric label) and it´s amount according to the order of surgery.

Code – type 
of intervention

Type of intervention – 
title

1st intervention/type 
ofsurgery – number

2nd intervention/type 
of surgery – number

3rd intervention/type 
of surgery – number

4th intervention/type 
of surgery – number

1 extirpation of the pseudocyst 32 5 1 1

2 necrectomy 21 15 1 0

3 cavity revision 2 0 1 0

4
negative-pressure wound 

therapy
1 1 2 0

5
transposition of the 

musculocutaneous fl ap
6 16 2 0

6
transposition of the 

fascio-cutaneous fl ap
2 13 2 1

7 opening of fi stula 2 0 0 0

8

amputation of the great 

trochanter on the left site 

and of the right foot

2 0 0 0

9 closure of defect 0 0 0 0

10 suture 0 3 0 1

11 debridement 0 1 2 0

Tab. 4. Statistical analysis (multilinear regression analysis) of variables infl uencing 
the recurrence of PUs.

Parameter/
variables

Unstandardized 
coeffi  cients

Standardized 
coeffi  cients t signifi cance

B standard error β

age 0.000 0.005 0.007 0.051 0.960

gender 0.137 0.202 0.090 0.677 0.502

body mass index –0.033 0.012 –0.396 –2.660 0.011

mobility 0.126 0.066 0.267 1.926 0.060

location –0.171 0.069 –0.338 –2.456 0.018

Tab. 5. Overview of characteristics of PUs (number and size) according to location 
(N = 55).

Location Number of PUs Average size (cm²) Average number 
of surgical interventions

trochanter 9 54.2 1.6

ischiatic  area 30 44.0 1.7

sacrum 12 137.8 1.9

gluteal region 2 12.0 1.0

perineum 1 data not available 1.0

foot 1 16.0 1

PUs – pressure ulcers
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7. Mul len JT, Moorman DW, Davenport DL. The obesity 
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undergo  ing nonbariatric general surgery. Ann Surg 2009; 

250(1): 166– 172. doi: 10.1097/ SLA.0b013e3181ad8935.

8. Glance LG, Stone PW, Mukamel DB et al. Increases in 

mortality, length of stay, and cost as sociated with hos-

pital-acquired infections in trauma patients. Arch Surg 
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hospitalization protocol for pres sure ulcer surgi-

cal treatment: outpatient care and one-stage recon-

struction. Rev Col Bras Cir 2017; 44(6): 574– 581. doi: 

10.1590/ 0100-69912017006005.

10. Bansal C, Scott R, Stewart D et al. Decubitus ulcers: 

a review of the literature. Int J Dermatol 2005; 44(10): 

805– 810. doi: 10.1111/ j.1365-4632.2005.02636.x.

11. Eslami V, Saadat S, Habibi Arejan R et al. Factors as-

sociated with the development of pres sure ulcers after 

spinal cord injury. Spinal Cord 2012; 50(12): 899– 903. doi: 

10.1038/ sc.2012.75.

led in the study (N = 46), which is af-

fected by the total number of patients with 

neurological dis ease indicated for the plastic 

surgical treatment of PUs at the given unit. 

Nonetheles s, the study‘s advantage is that 

fol low-up of 46 cases was complete and all 

the patients met the inclusion criteria in the 

one-year period of data col lection.
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