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Objective: In this study, the clinical application and efficacy of three different methods for placing and repositioning patients in the 
lithotomy position over the bed using stirrups were evaluated.
Methods: A total of 240 surgical patients who underwent surgery in Chongqing Traditional Chinese Medicine Hospital between July 
and November 2022 were selected as study participants. Using envelopes, they were randomly divided into three groups of 80 cases 
each using a randomization method. The groups included the traditional over-bed method, the postural trolley-assisted over-bed 
method, and the direct over-bed method. Using the Kruskal–Wallis rank-sum test, analysis of variance, and multiple linear regression 
equations, the placement time, over-bed repositioning time, and total time of the three methods for placing and repositioning in the 
lithotomy position supported by stirrups were analyzed statistically. In addition, we investigated and examined the satisfaction of 
nurses and doctors with the aforementioned techniques.
Results: The placement time, repositioning time, and total time were significantly higher for the traditional over-bed method than for 
the postural trolley-assisted over-bed method and the direct over-bed method (both P < 0.01). However, there was no statistically 
significant difference between the postural trolley-assisted over-bed method and the direct over-bed method (P > 0.05). Nurses and 
doctors reported significantly higher satisfaction with the postural trolley-assisted over-bed method and the direct over-bed method 
compared to the traditional over-bed method (both P < 0.01). In addition, nurses were more satisfied with the direct over-bed method 
than the postural trolley-assisted over-bed method (P < 0.05).
Conclusion: The results of this study demonstrate that the direct over-bed method is preferred for positioning and repositioning 
patients in the lithotomy position with the support of stirrups.
Keywords: lithotomy position, position placement, postural trolley, repositioning over bed, stirrup

Introduction
The lithotomy position is a commonly used position in clinical surgery, and it is often employed in perineal, urethral, and 
bladder surgeries.1,2 Although this position can provide a wider field of vision, improper placement can increase the risk 
of various postoperative complications. These complications may include peroneal nerve injury, deep vein thrombosis in 
the lower extremities, calf compartment syndrome, pain and numbness, and even motor disorders.3,4 With the advance-
ment of medical technology and the increasing focus on the well-being of surgical patients, the lithotomy position with 
stirrup support is being used more frequently in clinical practice.5 The stirrup provides greater comfort to the patient 
compared to the traditional lithotomy leg support. Additionally, it reduces the workload for nurses and allows for more 
precise positioning.6
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It takes time and physical strength to reposition the patient in the lithotomy position and move them across the bed. 
Finding ways to simplify operations and save time and energy is always a goal in clinical work. In this study, we 
investigated the common methods used for placing and repositioning patients in the lithotomy position in the operating 
room of a large hospital in Chongqing. We combined the three methods available to determine which method is easier 
and faster for transferring a patient across the bed.

Data and Methods
General Data
Participants in this study included 240 patients who were admitted to the Chongqing Traditional Chinese Medicine 
Hospital between July 2022 and November 2022 and underwent elective surgical treatment in the lithotomy position. 
Participants between the ages of 18 and 65 with no significant cardiopulmonary disease and willingness to participate 
were eligible for this study. Individuals with a history of lower limb malformation, lower limb dysfunction, or lower 
limb thrombosis were excluded. Furthermore, those with severe osteoporosis and those who had recently undergone 
lower extremity surgery accompanied by lower extremity edema or phlebitis were also excluded from the study. In this 
study, the were used for random grouping in a 1:1:1 ratio. The patients were divided into three groups: the traditional 
bed-over method, the postural trolley-assisted bed-over method, and the direct bed-over method. Each group consisted 
of 80 cases. The specific grouping method was as follows: 240 patients to be enrolled were coded as 001–240 
according to the enrollment time, and 240 random numbers were intercepted starting from any position in the random 
number table, and the obtained numbers were sent to 240 patients in turn. Then divide the number of patients by 3, and 
the group with a remainder of 0 was group A, the group with a remainder of 1 was group B, and the group with 
a remainder of 2 was group C. The results were put into sealed envelopes. The grouping process was completed by 
a third party without the participation of the researcher. The grouping envelopes were given to the traveling nurse to 
open before the operation.

The traditional bed-over method required disassembling and installing the operating bed leg plate in order to place 
and reposition the bed. The postural trolley-assisted bed transfer method involved the placement and repositioning of the 
bed with the assistance of a postural trolley. The direct bed-over method entails directly adjusting the foot pedal and 
support rod to place and reposition the bed. In all three groups, stirrups were utilized for the lithotomy position. Surgery 
included hysteroscopic surgery, laparoscopic ovarian cyst removal, laparoscopic myomectomy, laparoscopic salpingect-
omy, laparoscopic total hysterectomy, laparoscopic tubal ligation, laparoscopic right hemicolectomy, transurethral 
ureteroscope double J-tube insertion or removal, and lithotripsy.

Methods
After entering the operating room, the patients were positioned horizontally on the surgical bed. Their trousers were 
removed and leg restraints were affixed. The legs of the patients were positioned on the stirrups using the stirrup-type leg 
supports that were appropriately adjusted to meet the surgical requirements. Following their secure fastening with 
a fixation belt, the end plate of the bed was subsequently detached, thereby completing the lithotomy position. The 
patients subsequently transitioned from the lithotomy position to the horizontal supine position after the surgical 
procedure was completed. This transition is commonly referred to as positional repositioning. The leg restraints were 
removed and the patients were dressed. The transfer bed was raised to the same height as the surgical bed and secured in 
place using brakes. The anesthesiologists were advised to support the head and shoulders of the patients, while two 
additional staff members assisted in turning the patients’ body cautiously. The shoulders and hips were supported by one 
member of the staff, while the legs were supported by the other, while guiding the movement in the desired direction. 
After the patients were turned onto their side, the receiving staff member would place a pad underneath the patients, and 
they would then be gently laid flat and moved onto the transfer bed using the combined efforts of all staff members. The 
trolley stopper was secured prior to repositioning of the patients from the lithotomy position onto the bed, to ensure 
stability.
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Traditional Over-Bed Method
The foot end of the surgical bed was replaced with the foot plate of the surgical bed. Prior to the surgery, the foot plate of 
the surgical bed was removed after placing the stirrups in the lithotomy position. The foot plate of the surgical bed was 
then installed to facilitate postoperative positional repositioning. Then, the stirrups and the leg support clips were 
removed, to transition the patients to the bed (Figure 1).

Postural Trolley-Assisted Over-Bed Method
The postural trolley was used at the foot of the surgical bed. The postural trolley was removed after positioning the 
patients in the lithotomy position and securing their feet in the stirrups prior to the surgery. After the surgery, the postural 
trolley was positioned between the two leg supports and securely attached to the surgical bed in order to perform postural 
repositioning on the bed (Figure 2).

Figure 1 Traditional over-bed method. Placement—(A): Install stirrup legs and positioning; (B): Remove the foot plate. Repositioning—(C): Install the foot plate; (D): Flat 
one’s legs and repositioning; (E): Remove stirrup leg. Transition to the bed—(F): Transition to the bed.

Figure 2 Postural trolley-assisted over-bed method. Placement—(A): Place the postural trolley; (B): Positioning the patients in the lithotomy position; (C): Remove the 
postural trolley. Repositioning—(D): Place the postural trolley and repositioning; (E): Flat one’s legs. Transition to the bed—(F): Transition to the bed.
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Direct Over-Bed Method
Leg supports of the stirrup variety were utilized at the end of the surgical bed. They were adjusted according to the 
surgical requirements prior to the surgery. After surgery, the stirrups and the support rod were aligned with the edge of 
the bed by using the adjusting handle (grip-rotate-release). This enabled the patients’ legs to be aligned and straightened, 
which facilitated smooth movement across the bed (Figure 3).

Figure 3 Direct over-bed method. Placement—(A): Leg supports of the stirrup variety were utilized at the end of the surgical bed; (B): Positioning. Repositioning—(C): 
Adjusting handle directly to Reposition; Transition to the bed—(D): Transition to the bed.
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Evaluation Indicators
Time Measurement
A timer was used to record the amount of time required to place and reposition each patient over the bed using the 
stirrups. The time it takes to successfully position the patient from the horizontal position to the stirrup lithotomy position 
is called the placement time. Repositioning time is the time required to relocate the patient from the stirrup lithotomy 
position to the transfer bed after surgery. The total time is the sum of the placement time and the repositioning time.

Evaluation of Satisfaction
Based on the satisfaction evaluation method developed by Li et al,7 combined with the subjective preference of 
undergraduate doctors and nurses for the placement and repositioning of the three-over-bed method for stirrup lithotomy 
position, the evaluation was carried out from five aspects: convenience of operation, safety of operation for patients, 
labor intensity of operation, feasibility of operation, and waiting time for surgery. The researchers collected and evaluated 
the scores of each item on the postoperative site, and calculated the sum of the scores of each item. Classify more 
satisfactory and satisfactory as satisfactory (Table 1).

Statistical Methods
SPSS 23.0 statistical software was used for data analysis. The normal distribution of measurement data are expressed as 
mean ± standard deviation. An analysis of variance (ANOVA) was used to compare multiple groups. Non-normally 
distributed, variance-independent measurement data are expressed as the median (interquartile range). The Kruskal– 
Wallis rank-sum test was utilized for inter-group comparisons. Statistical multifactorial analyses were conducted using 
multivariate linear regression. Counting data were analyzed using the chi-squared test or Fisher’s method. Differences 
were considered statistically significant at P < 0.05.

Results
General Patient Information
The gender, age, surgical catheter, and body mass index (BMI) of the 240 patients are summarized in Table 2.

Comparison of the General Patient Information Using the Three Over-Bed Methods 
for the Placement and Repositioning of the Stirrup Lithotomy Position
As indicated in Table 3, there was no statistically significant difference between the three groups of patients in terms of 
gender, age, surgical catheter, or BMI (P > 0.05).

Table 1 The Questionnaire of the Placement and Repositioning of the Three-Over-Bed Method for Stirrup Lithotomy Position

Project Score The 
Traditional 
Over-Bed 
Method

The Postural 
Trolley-Assisted 

Over-Bed Method

The 
Direct 

Over-Bed 
Method

2 1 0 Score Score Score

Convenience of operation Very convenient Convenient Inconvenient

Safety of operation for 
patients

Very safe Safe Unsafe

Labor intensity of operation Effortless Laborious Very laborious

Feasibility of operation Very feasible Feasible Infeasible
Waiting time for surgery Not long Long Very long

Notes: The total score of each item < 6 means not satisfied; 6≤ total score <8 means more satisfactory; The total score ≥8 means satisfactory. This table has a total score of 
0–10, with a minimum score of 0 and a maximum score of 10.
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Comparison of the Placement Time, Repositioning Time, and Total Time for the 
Placement and Repositioning of the Stirrup Lithotomy Position Using the Three 
Over-Bed Methods
The differences between the three methods in terms of placement time, repositioning time, and total time were 
statistically significant (all P < 0.01). Using the Dunnett-t two-by-two comparison method, the traditional over-bed 
method demonstrated significantly longer placement time, repositioning time, and total time compared to both the 
postural trolley-assisted over-bed method and the direct over-bed method (both P < 0.01). However, there was no 
statistically significant difference between the postural trolley-assisted over-bed method and the direct over-bed method 
for placement time, repositioning time, or total time (P > 0.05, as shown in Table 4).

Table 2 General Patient Information (n=240)

Category Stirrup Lithotomy Position

Male/Female (n) 53/187
Age (�x� s, years) 40.85±11.85

Surgical catheter* (2/3/≥ 4, pcs) 123/102/15

BMI (low weight, normal, overweight, obese, n) 2/134/93/11

Note: *Surgical catheters include hollow organ drains (tracheal tubes, gastrointestinal decompression tubes, 
abdominal drains, and indwelling urinary catheters) and venous access catheters (superficial venous indwelling 
tubes, CVC catheters). 
Abbreviation: BMI, body mass index.

Table 3 Comparison of Gender, Age, Surgical Catheters, and BMI Among the Three Groups

Category Traditional  
Over-Bed 
Method

Postural Trolley- 
Assisted Over-Bed 

Method

Direct Over- 
Bed Method

F χ2 P

Gender (n) Male 15 21 17 1.356 0.508

Female 65 59 63
Age* (years) 39.0[32.0,53.5] 41.5[31.0,54.0] 36.5[30.3,48.0] 1.120 0.328

Surgical catheter* 
(pcs)

3[2,3] 2[2,3] 2[2,3] 0.224 0.799

BMI Low weight 0 1 1

Normal 45 43 46
Overweight 31 32 30

Obese 4 4 3 1.351 0.991#

Notes: *Age and surgical catheter’s Shapiro test < 0.05, not conforming to normal distribution; Levene’s test > 0.05, conforming to chi-square; the tests were performed by 
ANOVA; #P-value of 0.969, as the expected frequency is less than 1, the P-value of 0.991 was determined after using Fisher’s method. 
Abbreviation: BMI, body mass index.

Table 4 Differences Between the Three Methods of Placement Time, Repositioning Time, and Total Time

Category Traditional Over-Bed 
Method

Postural Trolley-Assisted Over-Bed 
Method

Direct Over-Bed 
Method

H P

Placement time* (min) 4.80[4.38,5.27] 1.48[1.32,1.73] 1.55[1.42,1.71] 87.36 <0.001

Repositioning time* (min) 4.56[4.03,4.89] 2.81[2.53,3.31] 3.01[2.87,3.59] 133.21 <0.001
Total time* (min) 9.28[8.47,10.16] 4.25[3.88,5.03] 4.48[4.32,5.31] 162.45 <0.001

Notes: *None of them conformed to a normal distribution; there was an irregularity in the variance; therefore the Kruskal–Wallis test was used.
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Multifactorial Analysis of the Placement Time, Repositioning Time, and Total Time for 
the Placement and Repositioning of the Stirrup Lithotomy Position Using Three 
Over-Bed Methods
Sex, age, surgical catheter, and BMI were used as independent variables, while the three methods of placement time, 
repositioning time, and total time were used as dependent variables. The results of a linear regression analysis indicated 
that the number of surgical catheters had a significant impact on the repositioning time and total time of the three 
methods (P < 0.05). These findings are presented in Table 5 and Table 6.

Satisfaction of Nurses and Doctors with the Three Methods
In this study, 16 nurses and 12 doctors participated. Both nurses and doctors reported higher satisfaction with the postural 
trolley-assisted over-bed method and the direct over-bed method compared to the traditional over-bed method (both P < 
0.01). Furthermore, using the Dunnett-t two-by-two comparison method, it was discovered that nurses were more 
satisfied with the direct over-bed method than the postural trolley-assisted over-bed method (P < 0.05). These findings 
are presented in Table 7.

Table 5 Linear Regression Analysis of Reposition Time for the Three Methods

Variables Repositioning Time

B SE Beta t P

Constant 2.34 0.835 2.802 0.06

Gender 0.057 0.267 0.015 0.212 0.832
Age −0.006 0.01 −0.045 −0.628 0.531

Surgical catheter 0.356 0.138 0.179 2.588 0.01

BMI 0.301 0.181 0.111 1.664 0.097

Abbreviation: BMI, body mass index.

Table 6 Linear Regression Analysis of Total Time for the Three Methods

Variables Total Time

B SE Beta t P

Constant 2.62 1.222 2.144 0.033

Gender 0.333 0.391 0.058 0.852 0.395

Age 0.011 0.014 0.055 0.773 0.44
Surgical catheter 0.522 0.202 0.178 2.591 0.01

BMI 0.46 0.265 0.115 1.734 0.084

Abbreviation: BMI, body mass index.

Table 7 Nurse and Physician Satisfaction with the Three Methods

Item Traditional 
Over-Bed 
Method

Postural Trolley- 
Assisted Over-Bed 

Method

Direct Over- 
Bed Method

χ2 P

Nurse satisfaction [n(%)] 5 (31.25) 12 (75.00) 16 (100.00) 18.036 <0.001

Physician satisfaction [n(%)] 2 (16.67) 11 (91.67) 12 (100.00) 23.825 <0.001
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Discussion
The development of minimally invasive surgery in China is primarily attributable to its ability to minimize trauma and 
expedite postoperative recovery. Although frequently used in surgical procedures, the lithotomy position carries the 
potential for various complications, including lower extremity venous thrombosis, nerve damage, and pressure 
injuries.3,8,9 As a result, the use of stirrups is increasingly favored due to their enhanced safety and convenience.10 

Consequently, their application in clinical context is widespread.11 Therefore, enhancing the efficiency of the operating 
room and accelerating turnaround times are essential for maximizing hospital and social benefits.12 In this study, we 
aimed to analyze the utilization of three different over-bed methods for the stirrup lithotomy position, adhering to the 
principles of effective and feasible process development and meticulous control of each step to enhance efficiency. The 
objective was to determine the approach that clinical staff preferred.

The results of this study revealed that the placement time, repositioning time, and total time for the traditional over- 
bed method were significantly longer than for the postural trolley-assisted over-bed method and the direct over-bed 
method (both P < 0.01). However, there were no statistically significant differences between the postural trolley-assisted 
over-bed method and the direct over-bed method in terms of placement time, repositioning time, or total time (P > 0.05). 
The results were similar to those of the study by Dong et al.13 The rationale behind this phenomenon could be attributed 
to the conventional technique of the over-bed method, which requires the use of stirrup-type leg supports and fixation 
clips, as well as the placement and readjustment of the bed. The aforementioned procedure is characterized by its time- 
consuming and tedious nature. The postural trolley-assisted over-bed method involves a simple process of adjusting the 
body position and then removing the postural trolley. Using the handle, the bed can be adjusted to attain the desired body 
position. The setup process is characterized by its simplicity and efficiency. In all aspects, the traditional method is 
consequently more time-consuming than the trolley-assisted and direct methods. Although, as short as a few minutes is 
insignificant for the operation time of several hours, in actual work, efficient and rapid positioning and repositioning can 
effectively save the time between operations, save the physical energy of medical staff, and greatly improve the 
satisfaction of medical staff. This is of great benefit to improving work efficiency.

The multifactorial analysis revealed that the number of surgical catheters significantly impacted both the repositioning 
over-bed time and the total time of the three methods (P < 0.05). In order to minimize the risk of unintended pressure, 
displacement, or dislodgement, healthcare professionals must organize and identify the names and positions of different 
catheters. This is essential for maintaining the unobstructed performance of the tubes. Consequently, the repositioning 
time of the patient was prolonged, resulting in an increase in the total time. Furthermore, in this study, we found that BMI 
had no significant influence on the repositioning time or total time of the three methods (P > 0.05). This phenomenon 
may be attributable to the limited representation of underweight and obese individuals within the sample population of 
this study, thereby potentially influencing the outcomes.

Nurses and doctors were significantly more satisfied with the postural trolley-assisted over-bed method and the direct 
over-bed method than they were with the traditional over-bed method (both P < 0.01). In addition, nurses were more 
satisfied with the direct over-bed method compared to the postural trolley-assisted over-bed method (P < 0.05). The 
rationale behind this phenomenon can be attributed to the following factors: (1) The direct over-bed method provides 
greater convenience in terms of positioning compared to the traditional over-bed method. This strategy effectively 
preserves the physical stamina of the nurse diminishes the duration of preoperative waiting, and substantially enhances 
both work productivity and medical staff satisfaction.14 This technique offers significant benefits in the fields of 
gynecology and urology, particularly when performing brief surgical procedures. (2) The direct over-bed method has 
a smaller interval with the trolley in comparison to the postural trolley-assisted over-bed method, allowing for more 
efficient movement. In addition, it occupies less space in the operating room, which is especially beneficial in small 
operating rooms.

Conclusion
In conclusion, the stirrup lithotomy position placement and repositioning, as well as the postural trolley-assisted over-bed 
method and the direct over-bed method, are efficient and easy to use. These methods facilitate the positioning of the 
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surgical table and increase the satisfaction of medical staff, thereby enhancing work efficiency. However, this study has 
several limitations. For instance, although the satisfaction survey combines the literature and the preference degree of 
undergraduate medical staff, in general, the reliability and validity verification is needed to better reflect the satisfaction 
of medical staff. At the same time, the effects of height, weight, and other factors on the time it took for the three groups 
to cross the bed were not investigated. Furthermore, in this study, the waiting order for receiving patients and surgical 
methods, among other factors, were not accurately categorized, which could have influenced the results of the three 
groups. In future research, it is important to investigate the influence of multiple variables on the amount of time required 
to move the patient over the bed.
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