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ABSTRACT 

Background and objectives: One of the adverse effects of prone positioning in spine surgery is the 

occurrence of skin damage. Due to the high rate of spine surgeries and the frequent use of prone 

positioning during these procedures, we aimed to investigate postoperative skin complications after 

spine surgery in the prone position. 

Methods: This descriptive cross-sectional study was performed in 2016-2017 on 160 patients 

undergoing spine surgery in the prone position at a teaching hospital in Tehran, Iran. The patients' 

body parts were examined for presence any redness, ecchymosis and pressure ulcers before 

discharge from the hospital. Collected data were analyzed in SPSS software (version 19) using 

descriptive statistics, Chi-square test, Mann–Whitney U test and Kendall's correlation coefficient. 

Results: Almost all patients had skin damage, especially redness, in the postoperative stage. Age, 

gender, duration of surgery, height, weight and body mass index were significantly associated with 

incidence of skin damage (P<0.05).  

Conclusion: Our results indicated that the incidence of postoperative skin damage is relatively high 

in patients undergoing spine surgery in the prone position. Therefore, it is recommended to take 

appropriate precautions in order to prevent these complications. 
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INTRODUCTION 

Proper positioning of the patient in the 

operating room is of great importance for 

ensuring the patient's safety during the 

surgery and preventing skin damage and 

mechanical stress on the patient's body, and 

thus allowing proper exposure for surgery, 

airway management and proper monitoring by 

the anesthesia team (1, 2). Establishing a safe 

position for patients requires knowledge and 

awareness about the anatomy and physiology 

of the body, as well as familiarity with the 

equipment necessary for positioning. In 

addition, several factors such as 

cardiovascular status, age, height, weight and 

the type of surgery should be considered 

when establishing a safe position (2). 

Operating room nurses, as part of the surgical 

team, are responsible for planning and 

providing appropriate care interventions for 

proper positioning and to secure patients’ 

comfort and safety (1).  

Spine surgery is one of the most common 

surgical procedures performed in the United 

States (3). In order to access the spine, the 

surgical team uses several positions including 

the prone, knee-chest and lateral positions, 

each with its own limitations and care 

considerations (4). The prone position is 

commonly used in spine surgery mainly 

through the Wilson and Andrews frames (5). 

These frames are used to position the patient 

in a modified knee-chest position, which 

increases the intralaminar distance and 

facilitates access to the spinal canal during 

decompression procedures by creating a 

kyphosis-like position in the lumbar spine and 

adjustable curvature for any degree of flexion 

extension (6). Due to the precarious nature of 

prone positioning, injuries such as 

compartment syndrome, peripheral 

neuromuscular neuropraxia, pressure injuries, 

posterior ischemic optic neuropathy, facial 

contact pressure, increase of intraocular 

pressure and cardiovascular complications are 

well described after neurologic surgery (7). 

Shaw et al. observed development of stage 1 

pressure ulcers in 9.8% of patients, 

immediately after surgery and in 5.1% of 

patients within 30 minutes of surgery (8). In 

another study, Scott described some of the 

main preoperative (age, comorbidities, and 

nutritional status) and intraoperative (blood 

loss, anesthesia type, length of surgery, 

positioning, hypothermia, hypotension, use of 

devices, draping, and place surgical patients) 

risk factors of perioperative pressure ulcer (9). 

Despite the low prevalence of some of these 

complications, one should not undermine the 

importance of such complications and its 

severe impact on patients, their families, and 

ultimately on their quality of life. Therefore, 

identifying these complications and their 

causes, as well as the situations under which 

each may occur can prove beneficial in taking 

preventive measures and improving patients’ 

satisfaction (10, 11). In this study, we 

investigate postoperative skin complications 

after spine surgery in the prone position.  

 

MATERIALS AND METHODS  

This descriptive cross-sectional study was 

performed in 2016-2017 on 160 patients (60 

men and 100 women) undergoing spine 

surgery in the prone position at a teaching 

hospital in Tehran, Iran. The subjects were 

selected through census. Inclusion criteria 

included having no previous skin conditions, 

no ocular problems, having spinal deformities 

and neuropathy, and a surgical duration of 1 

to 4 hours. Meanwhile, patients affected by 

intraoperative complications or reluctant to 

participate in this study were excluded. 

Informed consent was obtained from all 

eligible candidates prior to participation in the 

study.  

A researcher-made questionnaire was 

designed to collect data on demographic 

information and skin complications. Items of 

the survey were determined by reviewing 

relevant literature and opinions of a panel of 

experts. Content validity of the survey was 

assessed by the panel of experts. In addition, a 

content validity index of 0.83 and a content 

validity ratio of 0.89 were calculated for the 

survey. Reliability of the instrument was 
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confirmed using the inter-rater agreement 

(percent agreement: 81%). 

After obtaining the necessary permissions and 

approval from the ethics committee of the 

Alborz University of Medical Sciences 

(Abzums.REC.1395,43), the researchers 

visited the operating room and filled out the 

first part of the questionnaire, i.e. 

demographic information, for each patient in 

the surgery waiting room. The researchers 

examined the patient's body parts for presence 

of any redness, ecchymosis and pressure 

ulcers before discharge from the hospital. 

Collected data were analyzed in SPSS 

software (version 19) using descriptive 

statistics and Chi-square test, Mann–Whitney 

U test and Kendall's correlation coefficient. 
 

RESULTS 

The mean age of patients was 53.84±12.29 

years. The mean body mass index (BMI) of 

patients was 27.5±4 kg/m2, and the mean 

duration of surgery was 2.69±0.53 hours. 

Figures 1 shows the frequency of redness, 

ecchymosis and pressure ulcer in different 

body parts. The frequency of skin damage in 

the hip area was higher in women (67%) than 

in men (41.3%), while damage in the genital 

area was more common in men (31.7%) than 

in women (6%). Moreover, facial skin 

damage was only observed in men (15%). 
 

 
Figure 1. Frequency of skin lesions in different body parts (A: Face, B: Thorax, C: Abdomen, D: 

Genital, E: Hip, F: Ankle) of the patients after spine surgery in the prone position.  

 

 

Table 1 shows the relationship between 

characteristics of the patients and 

incidence of skin damage in different 

body parts. Based on the results, redness 

of hip was significantly more common in 

women (P-value=0.001), while redness 

of genital area was significantly more 

common in men (P-value=0.005). 

Redness of ankle was significantly more 

common in taller patients (P-

value=0.001), and redness of face was 

significantly more common in higher-

weight patients (P-value=0.01). Redness  

 

 

of abdomen was significantly more 

common in older patients (P-

value=0.01). Furthermore, there was a 

significant correlation between pressure 

ulcers of ankle and duration of surgery 

(Table 1). 
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Table 1. The relationship between demographic characteristics of the patients and skin damage in 

different parts of body in the prone position 

 

Body part Skin damage 

P-Value 

Age Sex Height Weight BMI 
Surgery 

duration 

Hip 

Redness 0.23 0.001 0.06 0.03 0.002 0.25 

Ecchymosis 0.07 0.34 0.67 0.25 0.53 0.82 

Pressure ulcers 0.11 0.03 0.1 0.015 0.04 0.15 

Ankle 

Redness 0.82 0.19 0.001 0.1 0.054 0.63 

Ecchymosis 0.32 0.36 0.11 0.32 0.063 0.98 

Pressure ulcers 0.12 0.07 0.03 0.02 0.04 0.006 

Face 

Redness 0.03 0.02 0.36 0.01 0.08 0.02 

Ecchymosis 0.57 0.37 0.45 0.22 0.48 0.41 

Pressure ulcers 0.07 0.04 0.11 0.06 0.05 0.05 

thorax 

Redness 0.06 0.02 0.11 0.01 0.03 0.02 

Ecchymosis 0.01 0.07 0.14 0.22 0.83 0.18 

Pressure ulcers 0.15 0.06 0.09 0.05 0.05 0.05 

Abdomen 

Redness 0.01 0.041 0.91 0.038 0.049 0.03 

Ecchymosis 0.08 0.34 0.16 0.08 0.5 0.28 

Pressure ulcers 0.41 0.03 0.64 0.02 0.05 0.015 

Genitals 

Redness 0.89 0.005 0.06 0.002 0.02 0.003 

Ecchymosis 0.73 0.019 0.31 0.15 0.30 0.28 

Pressure ulcers 0.53 0.03 0.17 0.035 0.03 0.14 

 

DISCUSSION 

The present study aimed to investigate the 

incidence of skin damage in various body 

parts caused by prone positioning in spine 

surgery. Almost all patients had skin damage, 

especially redness, in the postoperative stage. 

According to AORN's Guidelines for patient 

positioning, the incidence of pressure ulcers 

resulted from surgery may be as high as 66% 

(12). In our study, 7.6% of the cases had 

pressure ulcers and skin tissue degeneration. 

Other studies reported the incidence of 

postoperative pressure ulcers to be less than 

2% (13, 14). The high rate of pressure ulcers 

in our subjects could be due to the 

inappropriate implementation of standard 

safety guidelines during surgery in the prone 

position, such as using pillows instead of 

standard pads. In addition, surgery duration of 

longer than 2 hours may increase the risk of 

developing pressure ulcers (12). Despite the 

recommendation of AORN for patient 

repositioning every two hours, this type of 

care is not implemented during neurosurgical 

procedures, which could be a contributing 

factor for the increased rate of pressure ulcers 

in the postoperative period. 

 

 

Several factors such as age, gender, surgery 

duration, weight, height and BMI are thought 

to influence the risk of postoperative skin 

damage (12, 15-19). In the present study, 

surgery duration had a significant relationship 

with incidence of facial redness. This finding 

is in line with results of studies by O'Connell 

(5) and Schouchoff (20). However, Bulfone et 

al. reported a very low risk of skin damage in 

patients undergoing surgeries shorter than 90 

minutes. Extending the duration of surgery to 

2.5-4 hours leads to a 2-fold increase in the 

risk of skin damage. If the surgery lasts longer 

than 4 hours, the risk of skin damage may 

increase up to three times (21). Our results 

indicated a significant relationship between 

facial redness and surgery duration in men, 

which seems to be due to negligence of the 

care personnel in using protection pads. 

In our study, the incidence of skin damage 

increased with age. During the aging process, 

skin elasticity, muscle strength, collagen 

content and the amount of subcutaneous fat 

tissues decrease which consequently impair 

blood supply to the tissues, thus increasing 

skin susceptibility to damage (22). In line 
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with our results, several studies have shown 

that the risk of skin damage in patients 

undergoing surgery increases with age (23-

26). Furthermore, we found a significant 

relationship between BMI and weight and the 

incidence of skin damage under pressure. This 

is consistent with findings of previous studies 

(12, 27, 28). It seems that using thicker 

protective pads in areas under pressure for 

obese patients could reduce the risk and 

extent of skin damage. 

We found that skin damage in the thoracic 

and hip areas was more common in women 

than in men. In this regard, two previous 

studies also reported that women are more 

susceptible to developing postoperative skin 

damage, particularly in the thoracic area (29, 

30). On the other hand, the genital area of 

men are more likely to suffer from skin 

damage compared with women, which can be 

due to the anatomical differences between the 

two genders as well as the unavailability of 

anatomic pads specifically designed for men’s 

genital area. In addition, the higher incidence 

of skin damage on the hip of women may be 

due to the differences in the nature of skin 

tissues between the two genders (31-33). 

Interestingly, skin damage around the ankles 

was more common in taller patients. This 

could be possibly due to the unsuitability of 

operating table length for tall people, which 

causes their ankles to hang off the bed and 

puts excess pressure on their skin. Therefore, 

it is recommended to place a proper pad 

where the patient’s ankles hang off the 

operating table (34). 

 

CONCLUSION 

The results of this study showed that a large 

number of patients undergoing spine surgery 

in the prone position are vulnerable to 

postoperative skin damage in different body 

areas. Several factors such as duration of 

surgery, age, gender, height, weight and BMI 

can influence the risk of developing these skin 

damages. Hence, it is recommended to take 

appropriate preventive measures by placing 

protective pads at areas that are under 

pressure during the surgery. Undoubtedly, 

training staff about the principles of surgical 

positioning will be effective in reducing the 

incidence of postoperative skin damage. 
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