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Abstract

BACKGROUND

As the perioperative risk of elderly patients with extremely unstable hip fractures
(EUHFs) is relatively high and therapeutic effect is not satisfactory, new thera-
peutic strategies need to be proposed urgently to improve the efficacy and clinical
outcomes of such patients.

AIM
To determine the influence of two surgical treatment modalities on postoperative
cognitive function (CF) and delirium in elderly patients with EUHFs.

METHODS

A total of 60 elderly patients consecutively diagnosed with EUHF between
September 2020 and January 2022 in the Chongqing University Three Gorges
Hospital were included. Of them, 30 patients received conventional treatment
(control group; general consultation + fracture type-guided internal fixation), and
the other 30 received novel treatment (research group; perioperative multidiscip-
linary treatment diagnosis and treatment + individualized surgical plan + risk
prediction). Information on hip function [Harris hip score (HHS)], perioperative
risk of orthopedic surgery [Physiological and Operative Severity Score for the
Enumeration of Mortality and Morbidity (POSSUM)], CF [Montreal cognitive
assessment scale (MoCA)], postoperative delirium [mini-cognitive (Mini-Cog)],
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adverse events (AEs; internal fixation failure, infection, nonunion, malunion, and postoperative delirium), and
clinical indicators [operation time (OT), postoperative hospital length of stay (HLOS), ambulation time, and
intraoperative blood loss (IBL)] were collected from both groups for comparative analyses.

RESULTS

The HHS scores were similar between both groups. The POSSUM score at 6 mo after surgery was significantly
lower in the research group compared with the control group, and MoCA and Mini-Cog scores were statistically
higher. In addition, the overall postoperative complication rate was significantly lower in the research than in the
control group, including reduced OT, postoperative HLOS, ambulation time, and IBL.

CONCLUSION

The new treatment modality has more clinical advantages over the conventional treatment, such as less IBL, faster
functional recovery, more effectively optimized perioperative quality control, improved postoperative CF,
mitigated postoperative delirium, and reduced operation-related AEs.

Key Words: Extremely unstable hip fracture; Elderly; Multidisciplinary treatment; Cognitive function; Postoperative delirium

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Characterized by severe fragmentation, extreme instability, and treatment-refractory, extremely unstable hip
fractures (EUHFs) in the elderly population carry a higher perioperative risk. Given the unsatisfactory treatment outcomes of
EUHFs in the elderly, there is an urgent need to develop new therapeutic strategies to improve the efficacy and clinical
outcomes in these patients, thus providing a guarantee for their life, health, and quality of life.

Citation: Zhou X, Chen XH, Li SH, Li N, Liu F, Wang HM. Effects of surgical treatment modalities on postoperative cognitive
function and delirium in elderly patients with extremely unstable hip fractures. Worid J Psychiatry 2023; 13(8): 533-542

URL: https://www.wjgnet.com/2220-3206/full/v13/i8/533.htm

DOI: https://dx.doi.org/10.5498/wjp.v13.i8.533

INTRODUCTION

Extremely unstable hip fractures (EUHFs) account for approximately one-fourth of all hip fractures, mainly including
Garden grade III and IV fractures of the femoral neck, A2 and A3 intertrochanteric femur fractures, and Seinsheimer type
III and IV subtrochanteric femoral fractures, characterized by severe fragmentation, extreme instability, and treatment-
refractory[1,2]. EUHF has a predilection for two groups of people: Young people who have suffered major trauma and
elderly people with severe osteoporosis and minor traumal[3]. Elderly patients with EUHF have a higher perioperative
risk due to their poorer physical conditions than young and middle-aged people and the high likelihood of comorbidities
such as hyperlipidemia, hyperglycemia, hypertension, and other internal diseases[4]. Clinically, the surgical treatment
modality for elderly patients with EUHF is selected mainly on the fracture type, which not only leads to unsatisfactory
treatment outcome but may also cause postoperative cognitive dysfunction in > 40% and postoperative delirium in 5%-
61% of patients, severely affecting their quality of life (QoL)[5,6]. Therefore, it is imperative to develop novel treatment
strategies to improve the efficacy and clinical outcomes in elderly patients with EUHF and to provide a guarantee for
their life, better health, and improved QoL.

Multidisciplinary treatment (MDT) is a diagnosis and treatment model that gathers the backbones of EUHF-related
departments, such as geriatrics, critical medicine, anesthesiology, mental health, and rehabilitation medicine, to tailor
personalized examination and treatment plans for patients to improve patient diagnosis and treatment experience and
enhance treatment efficacy[7-9]. A randomized controlled trial including elderly patients with hip fractures also observed
significant improvement in postoperative clinical outcomes using MDT, which suggested that MDT has great application
potential in elderly patients with EUHF[10]. On the other hand, anatomic reduction, internal fixation, and effective
control of postoperative adverse events (AEs) for EUHFs are the keys to successful surgery due to the vulnerability to
fractures of the area involved and the complexity and involvement of the surrounding muscle groups[11,12]. We believe
that individualized customization + fracture type co-determined internal fixation is a feasible and safe program, and risk
prediction and advance treatment through Mini-Cog plus orthopedic Physiological and Operative Severity Score for the
Enumeration of Mortality and Morbidity (POSSUM) scale assessment can further help minimize the surgical risks.

To test our conjecture and supplement the evidence-based new treatment model (MDT diagnosis and treatment +
individualized surgical plan + risk prediction) still lacks, this study compared the clinical effects of the two surgical
treatment modalities through a clinical cohort study to optimize and scientifically guide the clinical treatment.
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MATERIALS AND METHODS

General data

This study comprised 60 elderly patients diagnosed consecutively with EUHF in the Chongqing University Three Gorges
Hospital between September 2020 and January 2022. Of 60, 30 patients were treated using the conventional treatment
model of general consultation plus fracture type-guided internal fixation (control group), and the other 30 patients
received a new treatment model of perioperative MDT diagnosis and treatment + individualized surgical plan + risk
prediction (research group). The two patient groups had similar baseline data (P > 0.05), which was clinically comparable.

Inclusion and exclusion criteria for patient enrollment
Patients diagnosed with extremely unstable femoral intertrochanteric fractures (Garden grade III or IV fractures of the
femoral neck, A2 or A3 intertrochanteric femur fractures, or Seinsheimer type III or type IV subtrochanteric femoral
fractures), but not old or pathological fractures, using computed tomography, magnetic resonance imaging, and other
imaging examinations[13,14], with no severe osteoporosis, f value > -2.5, normal communication and cognitive abilities,
and active cooperation were included.

The exclusion criteria were as follows: Other hip diseases; serious nerve; vascular or muscle injuries; other joint
diseases; femoral head necrosis; serious infections; diseases such as coagulation dysfunction, cardiopulmonary disease,
and renal failure; drug and alcohol addiction; and history of severe trauma around the hip joint.

Treatment protocols

The control group received conventional treatment, with the following specific measures: Post-admission general
consultation was provided to the patients and relevant examinations and treatment were further conducted according to
the consultation. The patient’s underlying diseases were stabilized preoperatively; however, another preoperative
evaluation was conducted by the anesthesiologist. The surgical protocol was selected depending on the patient’s fracture
type. After surgery, the patient’s vital signs, mental state, food intake, blood routine, biochemical indexes, drainage
volume, and cardiopulmonary function were obtained, and bilateral lower limb vascular ultrasonography was
performed. Prophylactic antibiotics were used within 24 h after surgery, and anticoagulant therapy composed of low
molecular weight heparin and rivaroxaban was routinely given. Postoperatively, the affected limb was raised according
to the patient’s fracture type, surgical condition, and general condition. In addition, the patient was instructed to perform
quadriceps isometric contraction and ankle pump exercises. Those with good wound healing, no hip pain, sound mind,
good appetite, no serious complications, and no serious abnormalities in various laboratory indexes were discharged.

The research group adopted a new treatment model, perioperative MDT diagnosis and treatment + individualized
surgical plan + risk prediction. Details of the treatment methods are described as follows: (1) After admission, an MDT
team, which was led by orthopedic surgeons and composed of professional backbones with intermediate titles or above in
geriatrics, critical medicine, anesthesiology, mental health, rehabilitation medicine, and other related departments, was
set up. The MDT team evaluated the patients” specific conditions, formulated personalized examination and treatment
plans, and opened green channels to shorten the waiting time for examinations. In addition, the mental state of the
patients was adjusted to actively prepare them for surgery, and the time between admission and operation was shortened
as much as possible; (2) A surgical protocol was jointly developed based on each patient’s treatment and fracture type, as
assessed by the MDT team. If the hemoglobin count was > 90 g/L after blood transfusion, with no hypertension, lower
limb deep venous thrombosis (except for those undergoing inferior vena cava filter placement), preoperative delirium,
and serious basic diseases, the internal fixation scheme was determined according to the fracture type. For those with
preoperative hypoproteinemia, moderate-to-severe anemia that cannot be corrected, severe underlying diseases, and
delirium, among others, the internal fixation method was comprehensively considered in combination with the fracture
type, and proximal femoral locking plate (PFLP) fixation was performed when necessary; and (3) During the periop-
erative period, patients were assessed using the Mini-Cog and orthopedic POSSUM scales for delirium and risk
prediction, respectively. Patients who were not eligible for surgery at the time were treated by relevant specialists and re-
evaluated after their condition improved. The post-surgical patients were re-evaluated by the MDT team, and timely and
effective treatment was given if necessary. Those with multiple medical diseases and more serious conditions were
admitted to the intensive care unit after the operation. In addition, mental health practitioners assessed the patients’
mental state before and after surgery to better guide the treatment. Moreover, rehabilitation physicians instructed
patients to exercise to improve muscle strength and joint range of motion and assisted with early ambulation. Other
routine diagnoses, treatments, and discharge standards after the operation were the same as in the control group.

Detection indicators

Hip function: Patients” hip function was assessed using the Harris Hip Score (HHS) before and 6 mo after surgery for
pain (0-44 points), function (0-47 points), deformity (0-4 points), and range of motion (0-5 points) components, with a total
score of 100 points. A higher score indicated a better hip functional recovery.

Preoperative risk assessment: The orthopedic POSSUM scoring system, which consists of 12 variables forming the
physiological assessment (score range 12-96) and 6 variables forming the operative severity assessment (score range 6-48),
was used to evaluate the surgical risk of patients. A higher score suggested a greater risk.

Cognitive function assessment: Using the Montreal Cognitive Assessment Scale (MoCA; score range 0-30), the patients’
cognitive function (CF) was assessed from 11 items in 8 knowledge fields (memory, language, attention and concen-
tration, executive functions, visuospatial skills, abstraction, calculations, and orientation). In addition, the patients’
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Table 1 Analysis of comparability of general data between the two groups

Categories Control group (n = 30) Research group (n = 30) X value P value
Sex 0.067 0.796
Male 14 (46.67) 15 (50.00)

Female 16 (53.33) 15 (50.00)

Age (yr) 63.20 £5.32 62.40 + 6.04 0.544 0.588
Fracture site 0.617 0.432
Left 11 (36.67) 14 (46.67)

Right 19 (63.33) 16 (53.33)

Hypertension 0.635 0.426
Yes 17 (56.67) 20 (66.67)

No 13 (43.33) 10 (33.33)

Diabetes 0.373 0.542
Yes 8 (26.67) 6 (20.00)

No 22 (73.33) 24.(80.00)

intelligence was assessed using the Mini-Cognitive (Mini-Cog) scale (score range 0-5). Scores on both scales were propor-
tional to CF.

Incidence rate of AEs: AEs that occurred during treatment, such as internal fixation failure, infection, nonunion,
malunion, and postoperative delirium, were observed and recorded in all patients, and the incidence rate was calculated.

Clinical indicators: Clinical indicators, including operation time (OT), postoperative hospital length of stay (HLOS),
ambulation time, and intraoperative blood loss (IBL), were recorded and compared.

Statistical analysis

All statistical analyses were performed using SPSS 20.0. The mean + SEM was used to describe continuous variables, and
the f-test was used for comparison between groups. Categorical variables were expressed as percentages, and the y? test
was used for intergroup comparison. P < 0.05 was considered statistically significant.

RESULTS

General information
A comparative analysis of patient general data, such as sex, age, fracture site, hypertension, and diabetes, showed clinical
comparability between both groups (P > 0.05; Table 1).

Hip joint function

The patients” hip joint function was evaluated by assessing the pain, function, range of motion, and deformity
components of the HHS. The analysis showed no significant intergroup difference in HHS scores before and after
intervention (P > 0.05). However, the intragroup comparison revealed markedly elevated HHS scores in both groups after
intervention (P < 0.05) (Figure 1).

Orthopedic POSSUM scale scores

After the analysis using the orthopedic POSSUM scale, it was found that the preoperative physiological and operative
severity scores of the research group were significantly reduced as compared to the control group (P < 0.05) (Figure 2).

CF

A comparative analysis of patients’” CF using the MoCA and Mini-Cog showed no significant difference in both scores
between groups prior to the intervention (P > 0.05). After the intervention, the MoCA score was significantly reduced in
both groups (P < 0.05), with an even higher score in the research group (P < 0.05). In terms of the Mini-Cog score, a
significant decrease was observed in the control group (P < 0.05) as opposed to a non-significant decrease in the research
group after intervention (P > 0.05); however, comparatively, the score remained significantly higher in the research group
(P <0.05) (Figure 3).
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Figure 1 Hip function. A: There are no significant differences between the research and control groups in pre- and post-interventional pain scores; however,
elevated pain scores relative to the pre-interventional values are observed in both groups; B: There are no significant differences between the two groups in pre- and
post-interventional function scores; however, elevated function scores relative to the pre-interventional values are observed in both groups; C: There are no significant
differences between the two groups in pre- and post-interventional joint range of motion (ROM) scores; however, elevated joint ROM scores relative to the pre-
interventional values are observed in both groups; D: There are no significant differences between the two groups in pre- and post-interventional deformity scores;
however, elevated deformity scores relative to the pre-interventional values are observed in both groups. °P < 0.01 vs before intervention. ROM: Range of motion.
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Figure 2 Orthopedic Physiological and Operative Severity Score for the Enumeration of Mortality and Morbidity scale scores. A:
Preoperative physiological scores are significantly lower in the research group than in the control group; B: Surgical severity scores are lower in the research group
than in the control group. 2P < 0.05 and °P < 0.01 vs control group. POSSUM: Physiological and Operative Severity Score for the Enumeration of Mortality and
Morbidity.

AEs

According to the statistics on internal fixation failure, infection, nonunion, malunion, and postoperative delirium, the
total incidence of AEs was found to be significantly lower in the research than in the control group (P < 0.05; Table 2).

Clinical indexes
The measurement of clinical indexes revealed less OT, postoperative HLOS, and IBL and early ambulation in the research
group than in the control group (P < 0.05) (Figure 4).
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Table 2 Adverse events

Events Control group (n = 30) Research group (n = 30) X? value Pvalue
Internal fixation failure 1(3.33) 1(3.33) - -
Infection 2 (6.66) 1(3.33) . =
Nonunion 2 (6.66) 1(3.33) - -
Malunion 2 (6.66) 0 (0.00) . =
Postoperative delirium 3 (10.00) 0 (0.00) - -
Total 10 (33.33) 3 (10.00) 4.812 0.028
A ! Control group E=| Research group B s Control group E® Research group

40 .
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P b b o b
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Figure 3 Cognitive function. A: Montreal cognitive assessment scale scores are markedly reduced in the research group but remained higher than the control
group after intervention; B: Mini-Cog scores are slightly altered in the research group but remained higher than in the control group after intervention. °P < 0.01 vs
before intervention; P < 0.05 vs control group. MoCA: Montreal cognitive assessment scale; Mini-Cog: Mini-Cognitive.

DISCUSSION

Conventional treatment is less effective in the treatment of elderly patients with EUHFs, and surgery is currently the
treatment of choice to help patients regain their independence, including work ability, faster after injury[15]. In addition,
the general consultation model adopted in conventional treatment has some shortcomings, such as delayed treatment
time due to repeated preoperative consultation and examination, which leads to various complications in some patients
waiting for surgery, including loss of the optimal timing for surgery[16]. Given the above problems, developing effective
solutions to optimize the diagnosis and treatment experience of elderly patients with EUHF is imperative.

In this study, the new treatment model was based on MDT diagnosis and treatment + individualized surgical plan +
risk prediction, with holistic sequential trauma treatment as the concept[17]. However, the conventional treatment model
included general consultation + fracture type-guided internal fixation as the main program and local trauma theory as the
main guidance[18]. Herein, significantly enhanced hip joint function, reflected in significantly elevated HHS scores in
pain, function, range of motion, and deformity dimensions, was observed in both cohorts after surgery. However, no
significant intergroup differences were observed, which suggested that the two surgical treatment modalities had similar
effects in elderly patients with EUHF. This may be attributed to the guiding exercise for hip functional rehabilitation
administered to patients in both treatment protocols. According to Wu et al[19], the application of MDT in combination
with perioperative management in elderly patients with intertrochanteric fractures not only significantly reduced periop-
erative symptoms but also effectively facilitated postoperative rehabilitation and long-term improvement of hip function,
similar to our findings. Surgical treatment of hip fractures is known to be extremely life-threatening for elderly patients,
and the prediction and evaluation of surgical risk based on individual differences can be helpful to improve surgical
outcomes[14,20]. Therefore, in this study, we used orthopedic POSSUM and Mini-Cog scales to predict the surgical risk
and postoperative delirium in elderly patients with EUHF. The data from the orthopedic POSSUM scale showed that the
research group had lower preoperative physiological and operative severity scores than the control group, indicating
reduced surgical risk under the intervention of the new treatment model. This may be attributed to the preoperative
prediction, accurate assessment, and advanced management of complications in patients under the new treatment model.
Previous studies have shown that the POSSUM scale has a certain application value in the risk assessment of hip fracture
surgery in elderly patients. Risk management based on this scale, combined with the cooperation of the MDT team, can
help reduce the mortality and readmission rates of elderly patients with fractures in the perioperative period and
improve their functional outcomes[21,22]. Regarding the MoCA and Mini-Cog scores, the post-interventional scores in
the research group were notably higher than the post-interventional values in the control group, indicating that the new
treatment model can help prevent postoperative cognitive impairment and delirium in such patients. Postoperative
cognitive dysfunction and delirium, which are common postoperative complications in elderly patients with hip
fractures, have been associated with a significant increase in postoperative serum S100A12 levels[23,24]. Similarly, Zhu et
al[25] suggested that perioperative geriatric comprehensive assessment for elderly patients with hip fractures can not
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Figure 4 Clinical indicators. A: Operation time is significantly shorter in the research group than in the control group; B: Postoperative hospital length of stay is
significantly shorter in the research group than in the control group; C: Activity time is significantly longer in the research group than in the control group; D:
Intraoperative blood loss is statistically less in the research group than in the control group. P < 0.05 and °P < 0.01 vs control group.

only shorten the preoperative waiting time and total hospital stay compared with conventional consultation but also
reduce the risk of postoperative delirium, in line with our findings.

Among various AEs, the incidence of internal fixation failure, infection, nonunion, malunion, and postoperative
delirium was significantly lower in the research than in the control group, suggesting that it is safe for elderly patients
with EUHF to receive the new treatment. The aforementioned prevention of postoperative cognitive impairment and
delirium helps to avoid prolonged bed rest, subsequently reducing the risk of bedsores and pulmonary infection,
including the incidence of postoperative AEs and mortality[26]. In addition, the orthopedic POSSUM scale was
introduced in this study for preoperative comprehensive assessment, allowing for causative or symptomatic treatment of
the problems found in the evaluation to significantly reduce postoperative AEs, which also explains the above results
[27]. Finally, we found that patients in the research group had more clinical advantages than those in the control group in
terms of OT, postoperative HLOS, ambulation time, and IBL, suggesting that the new treatment model can shorten
treatment time, promote patients’ rehabilitation, and improve surgical safety. This may be attributed to the emphasis on
local trauma and the neglect of overall trauma in the conventional treatment model, which often leads to long OT,
excessive bleeding, and more postoperative complications[28,29]. On the contrary, the new treatment model links the
difficulty of anatomical reduction with the operation tolerance time and anesthesia mode and applies traditional PFLP
fixation to a small number of patients with poor basic conditions. PFLP fixation, a simple clinical procedure, can not only
reduce the interference to the blood supply at the fracture end but also increase the stability and strength of the nail-bone
combination, which is conducive to shortening the OT while maintaining a certain therapeutic effect[30]. In a study by
Rui et al[31], the new treatment model formulated by the MDT team for hip fractures in the elderly is beneficial to shorten
the OT and postoperative HLOS, in line with our findings.

CONCLUSION

The new treatment model using MDT diagnosis and treatment + individualized surgical plan + risk prediction was
superior to the conventional treatment model of general consultation + fracture type-guided internal fixation in clinical
efficacy to a certain extent. The main clinical advantages of the novel treatment model were lower surgical risks, lower
incidence of postoperative AEs, more effectively accelerated patient recovery, and prevention against postoperative
cognitive dysfunction and delirium, which can improve the treatment efficacy and experience of elderly patients with
EUHEF and provide more accurate evidence to guide clinical application.
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ARTICLE HIGHLIGHTS

Research background
Given the current high perioperative risk of extremely unstable hip fractures (EUHFs) in elderly patients and the unsatis-
factory treatment outcomes, there is an urgent need to propose new treatment strategies to treat these patients.

Research motivation
To improve the efficacy and clinical outcome of EUHFs in the elderly, it is necessary to explore and optimize the relevant
treatment strategies.

Research objectives
This study focuses on the clinical application effects of two surgical treatment modalities in older adults with EUHFs.

Research methods

First, 60 older adults consecutively diagnosed as EUHFs between September 2020 and January 2022 in the Chongqing
University Three Gorges Hospital were selected as the research participants, among which 30 cases in the control group
(Con) received conventional treatment (general consultation + fracture type-guided internal fixation) and the other 30
cases in the research group (Res) received novel treatment [perioperative multi-disciplinary treatment (MDT) diagnosis
and treatment + individualized surgical plan + risk prediction]. Information on hip function (Harris hip score, HHS),
perioperative risk of orthopedic surgery (Physiological and Operative Severity Score for the Enumeration of Mortality
and Morbidity, POSSUM), CF (Montreal cognitive assessment scale, MoCA), postoperative delirium (mini-cognitive,
Mini-Cog), AEs (internal fixation failure, infection, nonunion, malunion, and postoperative delirium), clinical indicators
(OT; postoperative hospital length of stay, HLOS; ambulation time; intraoperative blood loss, IBL) were collected from
both groups for comparative analyses.

Research results

The HHS scores were similar between both groups. The POSSUM score at 6 mo after surgery was significantly lower in
the research group compared with the control group, and MoCA and Mini-Cog scores were statistically higher. In
addition, the overall postoperative complication rate was significantly lower in the research than in the control group,
including reduced OT, postoperative HLOS, ambulation time, and IBL.

Research conclusions

With comparable efficacy in fracture healing, the new treatment modality has some clinical advantages over the conven-
tional treatment, such as less IBL, faster functional recovery, more effectively optimized perioperative quality control,
improved postoperative cognitive function, mitigated postoperative delirium, and reduced operation-related adverse
events.

Research perspectives

The novel treatment model of MDT diagnosis and treatment + individualized surgical plan + risk prediction can improve
the therapeutic efficacy and experience of elderly patients with EUHFs, providing more accurate evidence to guide the
management of EUHFs in clinical practice.
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