SICOT-J 2025, 11, 39HipDOI: 10.1051/sicotj/2025034© The Authors, published by EDP Sciences, 2025
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Original ArticleDirect anterior total hip arthroplasty with dual mobility cup for femoral neck fractures in dementia patients
Ryuji Okuno1 [image: orcid], Tomonori Baba1* [image: orcid], Yu Ozaki2, Yasuhiro Homma1,2, Kazuo Kaneko1 and Muneaki Ishijima1

1 
Department of Orthopedic Surgery, Juntendo University,  2-1-1 Hongo,  Bunkyo-ku,  Tokyo,  Japan 


2 
Department of Orthopedic Surgery, Juntendo Tokyo Koto Geriatric Medical Center,  3-3-20 Shinsuna,  Koto-ku,  Tokyo,  Japan 


* Corresponding author: tobaba@juntendo.ac.jp

Received: 
7 
April 
2025
Accepted: 
19 
June 
2025
Published online: 
16 
July 
2025

Abstract

Background: Dementia patients with femoral neck fractures (FNFs) are unable to understand their dislocated limb positioning, which may impair rehabilitation and result in poorer functional recovery. Recently, good clinical results have been reported for the direct anterior approach for total hip arthroplasty (DAA-THA) using a dual mobility cup (DMC) for displaced FNFs. This study aimed to investigate differences in the clinical outcome of THA for displaced FNFs in patients with and without dementia. Methods: This study was retrospective and included 151 patients who underwent DAA-THA with DMC for displaced FNFs. Patients diagnosed with dementia prior to injury were classified into a dementia group (43 patients) and a non-dementia control group (control group, 108 patients). The evaluation items were age, sex, body mass index (BMI), preoperative Fracture Mobility Score (FMS), waiting period, preoperative anesthetic assessment, blood loss, operation time, complications, 1-year mortality, and 1-year FMS after surgery. The FMS was scored as: walking alone: 1, walking with a cane: 2, walking with a walker: 3, hand-guided walking: 4, and wheelchair: 5. Results: Significant differences were found in age, weight, BMI, and operation time. Postoperative dislocation was not observed in both groups. FMS was compared before and after injury in three categories: (1) unchanged from before injury, (2) one rank down, and (3) two or more ranks down. No significant differences were found in any of these categories (p = 0.09). Functional outcomes showed no significant difference in mobility recovery. The 1-year mortality rate was 9.35% (16 patients), with no significant difference between the two groups (p = 0.17). Discussion: DAA-THA using DMC for displaced FNFs may have similar functional outcomes and mortality rates in both patients with and without dementia.
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Introduction
As the global population ages, the incidence of hip fractures is increasing. The prevalence of hip fractures is predicted to double worldwide between 2035 and 2050 [1]. The World Health Organization reported in 1999 that the predicted US hip fracture population will be 650,000 by 2050 [2]. A previous study reported that at least one-third of patients with hip fractures have cognitive impairment [3]. Hip fractures are associated with decreased mobility and motor function, reduced quality of life, and high mortality [1]. The 1-year postoperative mortality rate for femoral neck fractures (FNFs) ranges from 8 to 23.4% [1, 4]. The complications of dementia can hinder postoperative recovery, including an inability to understand appropriate rehabilitation instructions and follow contraindications to prevent hip joint dislocation [3, 5]. In addition, dementia patients usually have less activity and poor self-care ability, which increases postoperative complications [6]. Therefore, a higher severity of dementia increases the mortality rate and worsens functional recovery [5].
Bipolar head arthroplasty (BHA) or total hip arthroplasty (THA) are widely accepted techniques for displaced FNFs [7]. Compared to BHA, THA is associated with better postoperative pain relief and functional outcomes, as well as a lower reoperation rate; however, the dislocation rate is higher [8]. The dual mobility cup (DMC), an implant specifically designed to prevent dislocation, and the direct anterior approach (DAA), which allows soft tissue preservation, are effective in THA for displaced FNFs [9]. We have reported good clinical results when DAA and DMC are combined in THA for displaced FNFs [7, 9]. DAA has the advantage of not only a reduced dislocation rate but also an early functional recovery due to soft tissue preservation, which may support faster recovery and improved postoperative autonomy [10].
We hypothesized that DAA-THA with a DMC would yield similar short-term outcomes in dementia and non-dementia patients. The purpose of this study was to investigate differences in the clinical outcome of THA for displaced FNFs with and without dementia complications.
Materials and methods
Subjects
The study was approved by the Hospital Ethics Committee of Juntendo University Hospital (E24-0260). Between August 2019 and June 2022, 235 FNFs were treated in our hospital at the two centers (Fig. 1, flowchart). Of these, 35 were non-displaced FNFs (all were treated with osteosynthesis) and 200 were displaced FNFs. Displaced FNFs were defined as follows: those with Garden classification types I and II with a posterior tilt of ≥20° and types III and IV [11]. We used computed tomography to confirm the extent of displacement. The indications for THA for FNFs at our institution were: (1) displaced type, and (2) patients were independent in activities of daily living (ADLs), including walking with a cane and walking with a gait aid, before the injury. We identified 29 patients whose ADLs were not independent (wheelchair or bedridden) before the injury and who had undergone BHA, and 171 patients who underwent DAA-THA with DMC. We excluded four patients lost to follow-up and 16 patients who died within one year (14 controls, 2 dementia). The study finally included 151 patients. Patients diagnosed with dementia before the injury were divided into a dementia group (43 patients) and a non-dementia control group (control group, 108 patients).
	[image: thumbnail]	Figure 1 Flowchart.



Surgical procedure and implant information
Direct anterior approach was performed using a common fracture traction table or leg positioner (LECTURE; Surgical Alliance, Tokyo, Japan) with the patient in the supine position [12]. During implant insertion, the placement position was confirmed using intraoperative fluoroscopy. All patients started exercise therapy the day after surgery with no load restrictions.
Two different models of the Dual Mobility System were used: type 1 (Stryker, Mahwah, NJ) with Trident I or II and Modular Dual Mobility metal liners and type 2 (Zimmer-Biomet, Warsaw, IN) with G7 and E1 Active Articulation bearing. Details on stem types are summarized in Supplementary material.
Evaluation
The evaluation items were age, sex, body mass index (BMI), preoperative Fracture Mobility Score (FMS), waiting period, preoperative anesthetic assessment, blood loss, operation time, complications, 1-year mortality, and 1-year FMS after surgery.
Fracture Mobility Score (FMS)
In large clinical hip fracture audits, ongoing efforts are made to maintain the registration load as low as possible [13]; thus, simplification of queries is helpful and necessary to ensure that the value and reliability of the answers are not affected [14]. The Parker Mobility Score (PMS), comprising three questions, is a valid and reliable score to measure mobility in hip fractures [15]. Recently, the FMS, which has a strong correlation with the PMS [14], has been simplified to one question. It is scored as: walking alone: 1, walking with a cane: 2, walking with a walker: 3, hand-guided walking: 4, and wheelchair: 5.
Analysis
The two groups were compared using an independent samples Student’s t-test for continuous variables, and a chi-squared test for dichotomous variables. The Mann-Whitney U test was used for nonparametric data and ordinal variables (including FMS) in independent groups. A value of p < 0.05 was considered significant.
Results
Patient characteristics and operation information are summarized in Table 1. Significant differences were found in age, weight, BMI, and operation time. Cemented stems were used in 40 cases (26%) and cementless stems in 111 cases (74%). Regarding complications, periprosthetic femoral fractures were observed in three patients (two controls, one dementia), all with cementless stems; however, dislocation 1 year after surgery was not observed in either group (Table 2).
Table 1 
Patient characteristics.

Table 2 
Peri-operative complications for both groups.

FMS was compared before and after surgery in three categories: (1) unchanged from before injury, (2) one rank down, and (3) two or more ranks down (Table 3). No significant differences were found in any of these categories (p = 0.09). The 1-year mortality rate was 9.35% (16 patients), with no significant difference between the two groups (Table 4, p = 0.17).
Table 3 
FMS was compared before and after surgery in three categories.

Table 4 
The 1-year mortality rate for both groups.

Discussion
Patients with FNFs are at a higher risk for dislocation than patients with osteoarthritis, because of a combination of muscular insufficiency, cognitive and neurologic disorders, and recurrent falls that characterize patients with FNFs [16]. Previous studies stated that the dislocation rate in patients treated with hemiarthroplasty (HA) for FNFs was 3.8% compared with 10.7% in those treated with THA [17]. Therefore, prevention of dislocation is important in THA for FNFs, regardless of dementia. Due to cognitive limitations, dementia patients may struggle to avoid positions that risk dislocation postoperatively; thus, they are at a higher risk for dislocation. However, performing DAA with DMC had a strong preventive effect on dislocation, and no cases of dislocation were seen one year after surgery. The use of a minimally invasive muscle-tendon-preserving technique with DAA enabled early post-operative weaning; moreover, scoring of walking ability using FMS showed that dementia patients maintained the same walking ability as the controls after surgery. Conversely, when examined individually, the dementia group tended to show a greater deterioration in categories where FMS decreased by two or more ranks. The background is summarized in Table 5. The reason for this is thought to be that many dementia patients were transferred to facilities or mental hospitals after surgery instead of rehabilitation hospitals, where they did not receive active rehabilitation, resulting in a decline in their walking ability. These findings suggest that good outcomes can be achieved for FNFs in dementia patients by considering surgical technique and implant selection for hip arthroplasty.
Table 5 
The trend in patients with two or more ranks down FMS.

The treatment of dementia patients with FNFs is controversial. A previous study reported that dementia patients have low functional demands; therefore, less invasive methods of internal fixation should be considered [18]. Performing arthroplasty in dementia patients who are at a high risk of falls may also contribute to the development of post-operative complications such as peri-implant fractures and dislocations. However, as the population ages, the number of relatively independent dementia patients is expected to increase. We propose that minimally invasive osteosynthesis should not be chosen solely because the patient has dementia [18], and that the patient’s quality of life should be maintained.
Single mobile THA for FNFs in dementia patients increases the hospital length of stay, medical and prostheses-related complications, and cost of care compared with other therapeutic options [19]. Page et al. examined the dislocation rate of HA and reported that the dislocation rate was approximately three times higher in a cognitively impaired group compared with a cognitively intact group (3.4% vs. 1.3%); moreover, the posterior approach had a significantly higher dislocation rate than the anterolateral approach [20]. In addition, they reported that the risk of death was 3.2-fold higher in patients who experienced dislocation than in patients who did not, and dislocation effectively increased the risk of death by 221%. In recent studies, DMC-THA is reported to provide more benefits than HA in the treatment of FNFs [21, 22]. However, dementia patients are often excluded from surveys. To the best of our knowledge, there are two reports of THA using DMC for FNFs in dementia patients, consisting of the direct lateral approach [23] and posterolateral approach [24]. The present study is the first report of DAA, and there have been no previous reports comparing the clinical outcomes of dementia patients and healthy controls. DAA-THA using DMC appears to be a safe and effective option for displaced FNFs in dementia patients. Postoperative dislocation and reoperation in these previous studies were comparable to our results. The overall 1-year mortality rate in the present study was 9.3%, which is similar to the findings of previous studies [1, 4]. Further, there was no significant difference in the 1-year mortality rate between the dementia group (Table 6) and the direct lateral approach group (p = 0.18), but there was a significant difference from the posterolateral approach group (p = 0.0005). Anders et al reported that for the treatment of vulnerable elderly people with dementia who have a low activity level and short remaining time of life, factors such as the risk of polyethylene wear and associated aseptic loosening were of minor importance [24]. For such patients, pain-free joints and a decreased risk of dislocations, revision surgery, and readmission were more important; therefore, DMC-THA was considered favorable in the treatment of patients with displaced FNF and dementia patients [24]. Our findings support the use of DMC-THA for the treatment of such patients.
Table 6 
Summary of the literature comparing THA using DMC for FNFs in dementia patients.

In the hip fracture population, the ambulatory level at 2 weeks after surgery is a significant predictor of survivorship at 1 year [1]. We hypothesized that DAA, which is less invasive to soft tissue, may have contributed to enabling early post-operative weaning and early muscle recovery, which led to shorter lying time; reduced perioperative complications, such as aspiration pneumonia and urinary tract infections; and reduced mortality in the short term. The occurrence of dislocations also limits rehabilitation and ADLs. The mortality rate of elderly people who experience dislocation after THA is sixfold higher than that of those who do not experience dislocation in the same period [25]; thus, dislocation itself may affect mortality [5]. Therefore, combining DAA with DMC to prevent dislocation may reduce mortality in this patient group. This study has several strengths. First, it is a large cohort study of dementia patients who had both DAA-THA and DMC. Second, there were no cases of postoperative dislocation. Finally, this is the first report comparing outcomes between patients with and without dementia using this approach.
There are several limitations to this study. First, information collection may have been incomplete due to the retrospective nature of the study. However, we consider the present study to be of sufficient value because there have been no studies specifically on DAA-THA using DMC with FNFs in dementia patients. Second, the follow-up period was short. Although following dementia patients over longer periods is challenging, further long-term studies are necessary. Finally, there was insufficient analysis of the severity of dementia using tools such as the Mini Mental State Examination (MMSE) and the Short Portable Mental Status Questionnaire (SPMSQ) [3]. This is considered to be that this study was a retrospective study conducted at multiple facilities, making it difficult to standardize the survey. In conclusion, DAA-THA using DMC appears to be a safe and effective option for displaced FNFs in dementia patients, offering good one-year outcomes in terms of walking ability, dislocation rate, and mortality.
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      Table 1 

      Patient characteristics.

      
        
          
            
              	
              	Control (n = 108)
              	Dementia (n = 43)
              	p-Value
            

          
          
            
              	Sex (male/female)
              	25/83
              	12/31
              	0.725
            

            
              	Age
              	77.18 (8.78)
              	82.19 (7.69)
              	
                *<0.001
              
            

            
              	Height (cm)
              	155.1 (8.25)
              	153.6 (9.18)
              	0.35
            

            
              	Weight (kg)
              	50.4 (11.4)
              	44.8 (9.44)
              	
                *0.002
              
            

            
              	BMI
              	20.95 (4.32)
              	18.84 (3.34)
              	
                *0.001
              
            

            
              	Waiting period (day)
              	5.64 (3.49)
              	5.07 (2.49)
              	0.26
            

            
              	ASA classification
              	
              	
              	
            

            
              	 Class 1
              	3
              	0
              	
            

            
              	 Class 2
              	93
              	38
              	
            

            
              	 Class 3
              	12
              	5
              	
            

            
              	Operation time (min)
              	114.2 (80.0)
              	93.4 (21.9)
              	
                *0.01
              
            

            
              	Blood loss (mL)
              	284.7 (135.5)
              	259.1 (100.6)
              	0.2
            

            
              	Cementless stem
              	79
              	32
              	
            

            
              	Cement stem
              	29
              	11
              	0.873
            

          
        

      

      
        *Significant difference. Data: Average (SD). BMI, body mass index; ASA, American Society of Anesthesiologists. The bold values indicate statistically significant differences between the two groups (p < 0.05).

      

    

  
    
      Table 2 

      Peri-operative complications for both groups.

      
        
          
            
              	
              	Control
              	Dementia
            

          
          
            
              	Periprosthetic femoral fracture
              	2
              	1
            

            
              	Great trochanter fracture
              	0
              	1
            

            
              	Subsidence (no fracture)
              	1
              	0
            

            
              	Dislocation
              	0
              	0
            

            
              	Infection
              	1
              	0
            

            
              	Aspiration pneumonia
              	1
              	3
            

            
              	Urinary infection
              	4
              	0
            

            
              	Diverticular hemorrhage
              	1
              	1
            

            
              	Intestinal ileus
              	1
              	0
            

            
              	Total (%)
              	10.2% (11/108)
              	14.0% (6/44)
            

          
        

      

    

  
    
      Table 3 

      FMS was compared before and after surgery in three categories.

      
        
          
            
              	FMS
              	Control
              	Dementia
            

          
          
            
              	Unchanged
              	83 (76.9%)
              	29 (67.4%)
            

            
              	One rank down
              	16 (14.8%)
              	5 (11.6%)
            

            
              	Two or more ranks down
              	9 (8.3%)
              	9 (21.0%)
            

          
        

      

      
        FMS: fracture mobility score. p-Value = 0.09.

      

    

  
    
      Table 4 

      The 1-year mortality rate for both groups.

      
        
          
            
              	
              	Control
              	Dementia
              	p-Value
            

          
          
            
              	1-year mortality (%)
              	11.5 (14/122)
              	4.4 (2/45)
              	0.17
            

          
        

      

    

  
    
      Table 5 

      The trend in patients with two or more ranks down FMS.

      
        
          
            
              	
              	Control (n = 9)
              	Dementia (n = 9)
              	p-Value
            

          
          
            
              	Sex (male/female)
              	2/7
              	4/5
              	
            

            
              	Age
              	76.7
              	83.2
              	0.19
            

            
              	Height (cm)
              	154.6
              	155.6
              	0.83
            

            
              	Weight (kg)
              	43.8
              	44.56
              	0.87
            

            
              	BMI
              	18.4
              	18.24
              	0.93
            

            
              	Waiting period (day)
              	6.11
              	5.56
              	0.59
            

            
              	Operation time (min)
              	114.3
              	99.9
              	0.29
            

            
              	Blood loss (mL)
              	269.7
              	245.9
              	0.56
            

            
              	Admission to facility or mental hospital
              	2
              	7
              	
            

            
              	Neuromuscular disease
              	4
              	0
              	
            

            
              	No special remarks
              	3
              	2
              	
            

          
        

      

    

  
    
      Table 6 

      Summary of the literature comparing THA using DMC for FNFs in dementia patients.

      
        
          
            
              	
              	Anders (2017)
              	Raffaele (2019)
              	Our study
            

          
          
            
              	Approach
              	Posterior lateral
              	Direct lateral
              	Direct anterior
            

            
              	Number
              	20
              	30
              	43
            

            
              	Age
              	83
              	82
              	82.19
            

            
              	ASA classification
              	
              	
              	
            

            
              	 Class 2
              	8
              	3
              	38
            

            
              	 Class 3
              	12
              	23
              	5
            

            
              	 Class 4
              	0
              	4
              	0
            

            
              	Operation time
              	108
              	59
              	93.4
            

            
              	Dislocation
              	0
              	0
              	0
            

            
              	Reoperation
              	0
              	0
              	0
            

            
              	*One-year mortality (%)
              	45 (9/20)
              	13.3 (4/30)
              	4.4 (2/43)
            

          
        

      

      
        *p < 0.001.

      

    

  OEBPS/sicotj250041-fig1.jpg
Femoral neck fractures(FNFs) Aug 2018 to June 2022
n=235 hips

Non-displaced FNFs n=35

——{ Bipolar head arthroplasty n=29

DAA-THA using DMC for displaced FNFs
n=171 hips

DAA: Direct Anterior Approach
DMC :Dual Mobility Cup
THA: Total Hip Arthroplasty

Cases excluded (n =20 hips):
died within one year n=16
Lost follow-up n=4

control group dementia group
08 n=43









OEBPS/sicotj250041-fig1_small.jpg
=






OEBPS/dash.png





