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AIM: To explore the effects of the multidisciplinary collaborative nursing model on neurological function, cognitive function, depressive
symptoms, and quality of life in patients with cranioplasty (i.e., surgical repair of skull defects).

METHODS: This is a single-center retrospective study. A total of 101 patients who underwent skull defect repair at The First People’s
Hospital of Jiashan from June 2022 to November 2025 were selected as the study population. Patients were divided into two groups
based on sequential temporal cohorts: those treated before the implementation of the multidisciplinary collaborative nursing protocol
(June 2022 to October 2023) were designated as the control group (n = 54), whereas those treated after its hospital-wide implementation
(November 2023 to November 2025) served as the observation group (n = 47). The control group received routine nursing, while the
observation group received multidisciplinary collaborative nursing, including multidisciplinary team formation, preoperative psycho-
logical counseling and rehabilitation guidance, postoperative rehabilitation training, dynamic assessment of psychological status, and
continuous nursing guidance after discharge. Neurological function, cognitive function, anxiety/depression, and self-care ability were
assessed using the National Institutes of Health Stroke Scale (NIHSS), Mini-Mental State Examination (MMSE), Hospital Anxiety and
Depression Scale (HADS), and Activities of Daily Living (ADL), respectively. Quality of life was measured with the General Quality
of Life Inventory-74 (GQOLI-74), and postoperative complications were documented.

RESULTS: Before the intervention, no significant differences were observed between the two groups in any of the measured indices (p
> 0.05). After the intervention, both groups demonstrated improvement in neurological and cognitive function, as well as reductions in
anxiety and depression scores; however, the observation group showed significantly greater improvements compared with the control
group. The observation group showed significantly lower NIHSS scores than the control group (p = 0.02), along with significantly higher
MMSE scores (p <0.01). Both HADS-A (p < 0.01) and HADS-D scores (p < 0.05) were significantly reduced in the observation group
compared with the control group. The ADL score of the observation group was also significantly higher than that of the control group
(p = 0.01). Regarding quality of life, the observation group demonstrated significantly higher scores in the psychological (p < 0.01),
social (p = 0.03), and physical dimensions (p < 0.01), while no significant difference was found in the material dimension (p = 0.30).
Furthermore, the overall complication rate was significantly lower in the observation group (p = 0.04).

CONCLUSIONS: Multidisciplinary collaborative nursing markedly improves neurological and cognitive function in patients undergoing
skull defect repair, effectively alleviates anxiety and depression, enhances daily living self-care ability and quality of life, and reduces
the incidence of postoperative complications.
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toms
other etiologies [1]. Studies have shown that skull defect
can cause a series of clinical symptoms, mainly manifested
Introduction as persistent headache, cognitive dysfunction, motor func-

tion defect, and neurological decline [2,3]. Its pathophysi-
ological mechanism is mainly related to an imbalance in in-
tracranial pressure homeostasis, disorders of cerebrospinal
fluid dynamics, and changes in cerebral blood flow result-
ing from the destruction of cranial cavity integrity [4]. Skull

Skull defect is one of the sequelac after decompressive
craniectomy, which can be caused by traumatic brain in-
jury, cerebrovascular accident, intracranial infection, and
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defect repair has been proven to significantly improve neu-
rological and cognitive function, as well as cerebral perfu-
sion, by reconstructing the anatomical integrity of the skull
cavity and re-establishing intracranial physiological home-
ostasis.
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The improvement of neurological and cognitive function
after cranioplasty has been widely recognized. A signifi-
cant increase in cerebral blood flow, notably in the ipsilat-
eral middle cerebral artery territory, has been observed after
cranioplasty and is closely associated with improved neu-
rological outcomes [4], and cranioplasty can significantly
improve cerebral perfusion parameters and neurocognitive
outcomes. Additional research demonstrated significant
improvements in both Activities of Daily Living and qual-
ity of life after cranioplasty [5]. However, the complica-
tions after skull defect repair have always been the focus
of clinical attention. Common complications include inci-
sion infection, subcutaneous effusion, flap depression, bone
flap resorption, and nonunion. In a retrospective analysis
of 107 patients undergoing titanium alloy cranioplasty, Ko-
rhonen et al. [6] reported that 22% experienced at least one
complication and 12% developed surgical site infections.
The risk of infection is closely related to the patient’s over-
all clinical condition, cerebrospinal fluid shunt placement,
and other factors. In a study on 355 cases of cranioplasty,
Houskamp et al. [7] found that the overall complication
rate was 32.2%. These complications prolong the length of
hospital stay, increase medical costs, delay the process of
neurological rehabilitation, and adversely affect the prog-
nosis of patients. Furthermore, the psychological burden
of patients associated with skull defects cannot be ignored.
Skull defects not only cause appearance defects but also
lead to negative psychological outcomes. Ashayeri et al.
[8] pointed out that in addition to neurological deficits, skull
defect syndrome also includes psychosocial dysfunction.
Skull defect patients frequently experience varying levels
of anxiety and depression, which can undermine their ad-
herence to rehabilitation and diminish their quality of life
[9]. Unlike general surgical scars, the contour deformity
of the cranial vault is directly visible and often cannot be
fully concealed by hair or clothing, leading to profound al-
terations in body image and self-esteem [10]. Moreover,
the absence of bony protection leaves patients with a per-
sistent fear of direct brain injury from even minor head im-
pacts, a concern that is unique and rarely observed in other
surgical populations. Consequently, many patients adopt
avoidance behaviors, such as withdrawing from social ac-
tivities or refusing to return to work, due to embarrassment
about their appearance or fear of accidental injury, resulting
in progressive social isolation. These distinct psychosocial
stressors—altered body image, fear of vulnerability, and
social withdrawal—may specifically predispose patients to
depressive symptoms, which differs from general anxiety or
depression [9]. However, systematic studies on depressive
symptoms in patients after cranioplasty are still limited.

Multidisciplinary collaborative nursing has gained wide
acceptance in the surgical field over recent years. This
model integrates a multidisciplinary team, including neuro-
surgeons, rehabilitation therapists, psychologists, nutrition-
ists, and specialist nurses, to provide patients with compre-
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hensive, systematic, and individualized treatment and nurs-
ing programs. Houskamp et al. [7] also showed that mul-
tidisciplinary surgical teams are more often used in high-
risk and complex cranioplasty cases, supporting the value
of multidisciplinary collaboration in cranioplasty. A study
reported that preoperative cooperation between neurosur-
geons and plastic surgeons can optimize the skin condition
over the surgical site and minimize the risk of postoperative
complications [11]. These studies provide an important ba-
sis for the application of multidisciplinary collaboration in
cranioplasty.

However, systematic studies investigating the effects of the
multidisciplinary collaborative nursing model on the neu-
rological function and psychological status in patients with
skull defect repair remain limited. Most studies have fo-
cused on surgical techniques, materials, or complications,
neglecting the holistic effect of multidisciplinary nursing.
This retrospective study therefore examined its impact on
neurological function, cognition, and depressive symptoms
to provide evidence-based guidance for skull defect repair
nursing.

Methods
Study Population

This is a single-center retrospective study. The study was
approved by the Ethics Committee of The First People’s
Hospital of Jiashan (2026 Research No. 044) and was con-
ducted in accordance with the Declaration of Helsinki. A
total of 101 patients who underwent skull defect repair in
The First People’s Hospital of Jiashan between June 2022
and November 2025 were selected as the research subjects.
Inclusion criteria: ® patients met the diagnostic criteria of
skull defect and underwent skull defect repair; @ availabil-
ity of complete clinical data. Exclusion criteria: ® compli-
cated with severe heart, liver, and kidney dysfunction; ®
complicated with malignant tumors; ®@ previous history of
mental illness or cognitive impairment; ® patients involved
in medical disputes; ® patients who died during the follow-
up period; ® pregnant or lactating women. According to
the timing of admission, patients treated from June 2022 to
October 2023, all of whom received routine nursing follow-
ing skull defect repair, were assigned to the control group (n
= 54). From November 2023 to November 2025, after the
hospital formally implemented the multidisciplinary collab-
orative nursing protocol for all eligible patients, those re-
ceiving surgery were assigned to the observation group (n
=47). The control group received routine nursing, while the
observation group received multidisciplinary collaborative
nursing.

Surgical Procedures

All patients underwent elective cranioplasty under gen-
eral anesthesia. The surgical approach was standardized:
through a previous scalp incision, the soft tissue was care-
fully dissected to expose the bone defect margin, followed
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by dura mater inspection and repair if necessary. The
cranial defect was reconstructed using preformed titanium
mesh or polyetheretherketone (PEEK), with the choice of
material determined by intraoperative assessment and ma-
terial availability. The implant was fixed with titanium
screws. A subgaleal drain was routinely placed before
wound closure. All procedures were performed by the same
neurosurgical team to minimize variability of surgical tech-
nique.

Nursing Methods

Routine nursing (preoperative education, postoperative vi-
tal signs monitoring, wound care, medication guidance, and
discharge guidance) was given to the control group. The
observation group received multidisciplinary collaborative
nursing in addition to routine care, with the specific mea-
sures described below: © establishment of a multidisci-
plinary team: the multidisciplinary team was composed of
neurosurgeons, rehabilitation therapists, psychiatrists, nu-
tritionists, and specialist nurses to formulate individualized
nursing programs together using a standardized checklist.
@ Preoperative intervention: psychiatrists evaluated anx-
iety and depression using Hospital Anxiety and Depres-
sion Scale (HADS) and provided two 30-minute counsel-
ing sessions based on cognitive-behavioral therapy (CBT)
principles, including psychoeducation about the skull de-
fect and repair, identification and restructuring of negative
automatic thoughts related to appearance and fear of brain
injury, and relaxation training (deep breathing and progres-
sive muscle relaxation). Rehabilitation therapists guided
patients to perform preoperative rehabilitation training, in-
cluding range-of-motion exercises for limbs (10 repetitions
per joint, twice daily) and respiratory training (deep breath-
ing and coughing exercises, 5 minutes every 2 hours). A di-
etitian assessed nutritional status using the Nutritional Risk
Screening 2002 (NRS-2002) tool and serum albumin levels,
and formulated personalized diet plans with specific targets
(e.g., daily protein intake >1.2 g/kg, serum albumin >35
g/L). ® Postoperative intervention: rehabilitation therapists
developed stage-specific rehabilitation plans according to
patients’ neurological function. The rehabilitation program
was initiated on postoperative day 2 and consisted of three
phases: phase 1 (postoperative days 2—3): passive range-
of-motion exercises for all four limbs (10 repetitions per
joint, twice daily) and bed mobility training; phase 2 (post-
operative days 4—7): active-assisted exercises, sitting bal-
ance training (10 minutes twice daily), and gradual ambu-
lation with assistance; phase 3 (postoperative day 7 to dis-
charge): independent ambulation, standing balance train-
ing (15 minutes twice daily), and Activities of Daily Liv-
ing training (dressing, bathing, and toileting). Each train-
ing session lasted approximately 30 minutes and was su-
pervised by a rehabilitation therapist. Psychological inter-
vention was triggered when HADS-A or HADS-D score
>11 or increased by =3 points, consisting of four weekly

45-minute sessions focusing on body image acceptance,
fear management regarding brain injury, and social rein-
tegration skills. After discharge, continuous nursing guid-
ance was provided through structured telephone follow-
up at 1, 4, and 12 weeks post-discharge (lasting approxi-
mately 15 minutes per call, covering medication adherence,
wound condition, rehabilitation compliance, and psycho-
logical well-being), WeChat platform, and other commu-
nication methods.

Observation Indicators

Neurological function was assessed using the National In-
stitutes of Health Stroke Scale (NIHSS, 042 points, with
higher scores indicating more severe deficits), and cogni-
tive function was evaluated with the Mini-Mental State Ex-
amination (MMSE, 0-30 points, where higher scores reflect
better cognition). Anxiety and depression were measured
using the HADS, including the anxiety subscale (HADS-A)
and depression subscale (HADS-D), each ranging from 0 to
21 points, with higher scores indicating more severe symp-
toms. Self-care ability was assessed by the Activities of
Daily Living (ADL, 0-100 points) scale, with higher scores
denoting better function. Quality of life was evaluated us-
ing the General Quality of Life Inventory-74 (GQOLI-74)
across four dimensions (psychological, material, social, and
physical), each scored on a scale of 0-100, with higher
scores indicating better quality of life. The postoperative
complications of patients were collected, including flap de-
pression, incision infection, subcutaneous effusion, bone
flap resorption, and nonunion.

Statistical Methods

Data were analyzed using SPSS 26.0 (IBM Corp., Ar-
monk, NY, USA). Normality of continuous data was as-
sessed using the Shapiro-Wilk test. Normally distributed
data were expressed as mean = SD and compared using
the independent samples #-test. Non-normally distributed
data were presented as median (Q;, Q3) and compared us-
ing the Mann-Whitney U test. Categorical data were ex-
pressed as frequencies (percentages) and compared using
the chi-square test or Fisher’s exact test. A p < 0.05 was
considered statistically significant.

Results
Baseline Data of Patients

There was no significant difference in age (p = 0.46), gen-
der (p = 0.38), cause of injury (p = 0.80), injury site (p =
1.00), defect time (p = 0.65), marital status (p = 1.00), area
of skull defect (p = 0.46), duration of surgery (p = 0.27),
repair material (p = 0.70), hypertension (p = 0.96), and dia-
betes (p = 0.50) between the two groups, as shown in Table
L.
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Table 1. Baseline data of patients.

Variables Total (n=101) Observation group (n=47)  Control group (n=54)  Statistic )4
Age, mean + SD 44.11 £ 8.36 43.45 +8.48 44.69 + 8.28 =-0.74 0.46
Gender, n (%) v =0.77 0.38
Male 52 (51.49) 22 (46.81) 30 (55.56)
Female 49 (48.51) 25 (53.19) 24 (44.44)
Cause of injury, n (%) ¥ =0.07 0.80
Traumatic skull defect 89 (88.12) 41 (87.23) 48 (88.89)
Non-traumatic skull defects 12 (11.88) 6 (12.77) 6 (11.11)
Site of injury, n (%) x> =0.05 1.00
Forehead 38 (37.62) 18 (38.30) 20 (37.04)
Occipital 26 (25.74) 12 (25.53) 14 (25.93)
Parieto-occipital 19 (18.81) 9 (19.15) 10 (18.52)
Temporal 18 (17.82) 8(17.02) 10 (18.52)
Duration of skull defect, n (%) ¥ =021 0.65
>3 months 28 (27.72) 12 (25.53) 16 (29.63)
<3 months 73 (72.28) 35(74.47) 38(70.37)
Marital status, n (%) 1.00
Married 93 (92.08) 43 (91.49) 50 (92.59)
Unmarried 8(7.92) 4 (8.51) 4(7.41)

Area of skull defect (cm?), M (Q1, Q3)
Duration of surgery (min), M (Q1, Q3)

111.90 (91.90, 131.60)
203.00 (195.00, 213.00)

Repair material, n (%)

Polyetheretherketone 24 (23.76)

Titanium mesh 77 (76.24)
Hypertension, n (%)

No 84 (83.17)

Yes 17 (16.83)
Diabetes, n (%)

No 92 (91.09)

Yes 9(891)

111.40 (92.05, 128.30)
203.00 (191.50, 212.50)

Z=-0.75 0.46
Z=-1.10 0.27
¥ =0.15 0.70

112.85 (91.33, 135.60)
203.50 (197.25, 213.75)

12 (25.53) 12 (22.22)
35 (74.47) 42 (71.78)
2 =0.00 0.96
39 (82.98) 45 (83.33)
8(17.02) 9 (16.67)
0.50
44 (93.62) 48 (88.89)
3(6.38) 6 (11.11)

Note: 2 or Fisher’s exact test for categorical data (Fisher’s exact test used when expected cell count <5).

Comparison of Neurological Function and Anxiety and
Depression Scores

The two groups had comparable item scores at baseline (p
> 0.05). After intervention, both groups showed improve-
ments in all measures; however, the observation group
demonstrated consistently greater improvements than the
control group across all outcomes. The observation group
had a lower NIHSS score than the control group (p = 0.02),
a higher MMSE score (p < 0.01), and lower HADS-A (p <
0.01) and HADS-D scores (p < 0.05), as shown in Table 2.

Assessment of Quality of Life and Self-Care Ability

ADL and quality of life scores did not differ significantly
between groups at baseline (p > 0.05). After intervention,
both groups showed improvement in ADL and quality of
life scores; however, the observation group demonstrated
significantly greater improvement. The observation group
exhibited a higher ADL score than the control group (p =
0.01). The observation group exhibited higher scores of
psychological, social, and physical dimensions of quality of
life than the control group (p <0.05), and no significant dif-
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ference was observed in the material dimension (p = 0.30).
(Table 3).

Comparison of Complication Rates

The observation group had a lower overall complication
rate than the control group (p = 0.04). There were no statis-
tically significant differences in each specific complication
(flap depression, incision infection, subcutaneous effusion,
bone flap resorption, and nonunion) between the two groups
(p > 0.05) (Table 4).

Discussion

This study explored the effect of the multidisciplinary col-
laborative nursing model on neurological function and de-
pressive symptoms in patients with skull defect repair.
Compared with the control group, multidisciplinary col-
laborative nursing yielded significantly better outcomes
in neurological and cognitive recovery, mood regulation,
quality of life, and complication prevention.

The observation group had significantly lower NIHSS
scores and higher MMSE scores than the control group



Linglin Yao, et al.

Table 2. Comparison of neurological function and anxiety and depression scores.

Variables Total (n=101) Observation group (n=47)  Control group (n = 54) Statistic P
NIHSS, M (Q1, Q3)
Baseline 14.00 (12.00, 17.00) 16.00 (12.00, 17.00) 14.00 (11.00, 17.00) Z=-0.87 0.38
3 months 8.00 (7.00, 11.00) 8.00 (6.00, 9.50)* 9.50 (7.00, 13.00)* =-2.40 0.02
MMSE, mean + SD
Baseline 16.17 £ 3.41 16.23 £2.92 16.11 £3.80 t=0.18 0.86
3 months 22.34 +3.46 24.02+3.17" 20.87 +3.03" t=5.10 <0.01
HADS-A, M (Qy, Q3)
Baseline 8.00 (6.00, 9.00) 8.00 (6.00, 9.00) 8.00 (6.00, 9.00) Z=-0.18 0.86
3 months 5.00 (4.00, 8.00) 5.00 (3.00, 7.00)" 7.00 (5.00, 8.00)" 7=-3.32 <0.01
HADS-D, M (Qy, Q3)
Baseline 8.00 (7.00, 11.00) 8.00 (7.00, 11.50) 8.00 (7.00, 11.00) Z=-0.24 0.81
3 months 6.00 (5.00, 9.00) 5.00 (4.00, 8.00)" 6.00 (5.00, 9.00)" Z=-198 <0.05

* indicates p < 0.05 compared with the baseline. NIHSS, National Institutes of Health Stroke Scale; MMSE, Mini-Mental State

Examination; HADS, Hospital Anxiety and Depression Scale.

Table 3. Assessment of quality of life and self-care ability.

Variables Total (n=101)  Observation group (n=47)  Control group (n=154)  Statistic p
ADL, mean + SD

Baseline 59.35+6.95 60.09 £+ 6.37 58.70 £ 7.42 t=1.00 0.32

3 months 74.64 +6.16 76.70 + 6.02" 72.85+5.75" t=3.28 0.01
Psychological, mean + SD

Baseline 63.96 +5.05 63.89£5.12 64.02 +5.03 t=-0.12 090

3 months 7275 + 6.49 75.81+6.23" 70.09 +5.51* t=4.89  <0.01
Material, mean = SD

Baseline 76.14 +3.36 75.62 +3.69 76.59 £3.01 =-146 0.15

3 months 76.67 +4.36 76.19 £4.58 77.09 £4.16 =-1.04 030
Society, mean + SD

Baseline 56.96 + 8.20 56.83 +8.28 57.07 £ 8.21 t=-0.15 0.88

3 months 70.65 £ 5.58 72.04 +7.14" 69.44 +3.37" =228 0.03
Physical, mean + SD

Baseline 63.56 +5.49 63.40 £4.92 63.70 £ 5.98 t=-027 0.79

3 months 71.97 +4.82 74.00 + 5.10 70.20 + 3.80" t=428  <0.01

* indicates p < 0.05 compared with the baseline. ADL, Activities of Daily Living.

post-intervention, indicating that multidisciplinary collab-
orative nursing effectively promotes neurological and cog-
nitive recovery after skull defect repair. The reason may be
related to the integration of multi-professional forces in this
model [12]. Neurosurgeons provide specialist guidance,
and rehabilitation therapists formulate phased rehabilitation
plans based on patients’ neurological function, including
motor and balance training, thereby promoting neuroplas-
ticity and accelerating functional reconstruction. Specialist
nurses integrated rehabilitation goals into daily nursing op-
erations to ensure the continuity of care and rehabilitation.

Skull defect patients frequently suffer from low self-
esteem, anxiety, and depression caused by cosmetic defor-
mities and functional limitations. Baseline median HADS-
A and HADS-D scores were 8.00 in both groups, reflect-
ing mild anxiety and depression. Post-intervention, the ob-
servation group had significantly lower HADS scores than
the control group, indicating that multidisciplinary collabo-

rative nursing effectively reduces anxiety and depression.
The mechanism may be related to the following factors:
first, early intervention and targeted psychological coun-
seling by psychologists can help patients establish a posi-
tive coping style; second, regular follow-up and psycholog-
ical status assessment by nurses in charge enable timely de-
tection of psychological problems and intervention; third,
the improvement of neurological function and the reduc-
tion of complications enhance patients’ confidence in re-
covery, forming a virtuous circle. This result is consis-
tent with the conclusions of multidisciplinary collaborative
nursing research in other disease fields. A randomized con-
trolled study by Yang et al. [13] on patients with hepato-
cellular carcinoma after surgery showed that the HADS-A
score and HADS-D score of patients receiving multidisci-
plinary collaborative nursing were significantly lower than
those in the routine nursing group at 6 months after surgery,
and the incidence and degree of anxiety were also signif-
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Table 4. Comparison of complication rates.

Variables Total (n=101)

Observation group (n = 47)

Control group (n = 54) Statistic p

Incidence rate, n (%)

No 79 (78.22)

Yes 22 (21.78)
Flap depression, n (%)

No 95 (94.06)

Yes 6 (5.94)
Incision infection, n (%)

No 98 (97.03)

Yes 3(2.97)
Subcutaneous effusion, n (%)

No 91 (90.10)

Yes 10 (9.90)
Bone flap absorption and nonunion, n (%)

No 98 (97.03)

Yes 3(2.97)

¥=419 0.04
41 (87.23) 38 (70.37)
6 (12.77) 16 (29.63)
0.68
45 (95.74) 50 (92.59)
2 (4.26) 4(7.41)
0.25
47 (100.00) 51 (94.44)
0 (0.00) 3(5.56)
0.33
44 (93.62) 47 (87.04)
3(6.38) 7 (12.96)
1.00
46 (97.87) 52 (96.30)
1(2.13) 2 (3.70)

Note: %2 or Fisher’s exact test for categorical data (Fisher’s exact test used when expected cell count <5).

icantly reduced. Williams et al.’s [14] randomized con-
trolled trial also showed that multidisciplinary collabora-
tive nursing improves multiple mental health outcomes, in-
cluding depression and anxiety, and the effect is consistent
across patients of different races, education levels, and in-
come groups, suggesting that this nursing model has broad
applicability and promotional value.

The results of this study showed that the ADL score in the
observation group increased to 76.70 £+ 6.02 points, indi-
cating that the ability of daily living was significantly im-
proved. By analyzing the reasons, multidisciplinary col-
laborative nursing promoted the recovery of motor func-
tion through neurological rehabilitation training, improved
emotional state through psychological intervention, and en-
sured the continuation of rehabilitation effect through per-
sistent nursing guidance. Specifically, the phased reha-
bilitation plan formulated by rehabilitation therapists was
implemented by nurses in daily care; psychological coun-
seling by psychologists and emotional support by nurses
complemented each other; dietary guidance by nutrition-
ists improved the general condition of patients, and contin-
uous guidance was provided via telephone follow-up and
the WeChat platform after discharge to ensure the continu-
ity of rehabilitation effect. Significant improvements were
observed in the psychological, social, and physical dimen-
sions of quality of life, whereas no significant improvement
was found in the material dimension—Ilikely because it is
primarily influenced by non-medical factors such as eco-
nomic status and is less responsive to nursing interventions.
Srivastava et al. [15] showed that multidisciplinary team
nursing has a positive impact on multiple dimensions of pa-
tients’ quality of life, particularly in emotional support and
physical health. Tan et al.’s study [16] also demonstrated
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that multidisciplinary transitional care intervention can sig-
nificantly improve the functional status and quality of life
of stroke patients.

Cranioplasty complications significantly affect patient
prognosis. The observation group’s complication rate was
markedly lower than the control group, highlighting the
value of multidisciplinary collaborative nursing in compli-
cation prevention. This is consistent with a study on el-
derly patients with hip fracture, which revealed that multi-
disciplinary collaborative nursing reduced pressure ulcers,
pulmonary infections, and urinary tract infections while
enhancing functional recovery and abilities of daily liv-
ing. In addition, a study similarly found that in patients
with postoperative gastrointestinal tumors, the multidis-
ciplinary collaborative nursing group had a significantly
lower complication rate (3.06%) than the control group
(8.93%), and the rate of grade A wound healing and treat-
ment compliance was significantly improved [17]. The
prospective randomized controlled study on elderly patients
with femoral intertrochanteric fracture showed that mul-
tidisciplinary team participation in perioperative manage-
ment could markedly reduce postoperative complication
rates, alleviate postoperative pain, improve hip joint func-
tion of patients, and shorten fracture healing and hospital-
ization time [18]. However, although the total complica-
tion rate was significantly lower in the observation group,
no statistically significant differences were observed in in-
dividual complications (flap depression, incision infection,
subcutaneous effusion, bone flap resorption and nonunion)
when analyzed separately. This is likely due to the rel-
atively small sample size (N = 101), which renders the
study underpowered to detect significant differences in low-
frequency complications. A post-hoc power analysis in-
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dicated that approximately 300—400 patients would be re-
quired to detect a 50% relative reduction in a complication
with an expected incidence of 10%. Therefore, the lack of
statistically significant differences in individual complica-
tions should not be interpreted as evidence of no effect, and
larger multicenter studies are needed to confirm the impact
of multidisciplinary collaborative nursing on specific com-
plications.

The principle underlying our multidisciplinary collab-
orative nursing model—optimizing perioperative care
through team-based intervention—mirrors the current clin-
ical paradigm in other neuro-orthopedic disciplines. For
example, in the management of spinal trauma, advanced
minimally invasive surgical techniques combined with en-
hanced recovery after surgery (ERAS) protocols have been
shown to accelerate functional recovery, shorten the length
of hospital stay, and reduce complication rates [19,20].
These optimized perioperative protocols typically integrate
standardized pain management, early mobilization, nutri-
tional support, and psychological counseling—elements
that closely parallel the components of our multidisci-
plinary nursing program for patients undergoing skull de-
fect repair. The parallel success of such team-based,
protocol-driven perioperative care across different surgi-
cal fields suggests that the benefits of multidisciplinary
collaborative care may extend beyond cranioplasty. This
broader perspective supports the clinical value of imple-
menting similar collaborative models in other neurosurgical
and orthopedic procedures.

This study still has the following limitations: first, as a
single-center retrospective study, the sample size is rela-
tively small (101 cases), which may introduce selective
bias. Second, the short follow-up period precluded obser-
vation of the effect of multidisciplinary collaborative nurs-
ing on long-term patient outcomes (e.g., S-year survival rate
and long-term cognitive function). More importantly, this
follow-up duration may have been insufficient to capture
late-onset complications specific to cranioplasty, such as
bone flap resorption and delayed surgical site infections,
which can occur many months or even years after surgery.
Therefore, the lower complication rate observed in the ob-
servation group should be interpreted with caution regard-
ing these delayed complications. Third, a stratified analysis
of different subgroups (such as different causes of defects
or types of repair materials) was not performed. Fourth,
the MMSE is known to be influenced by patients’ baseline
educational level; however, we did not collect educational
background in this retrospective study, which may have
confounded the cognitive function results. Fifth, socioe-
conomic variables such as employment status and return-
to-work rates were not collected in this retrospective study,
limiting further interpretation of the findings related to the
material dimension of quality of life. Future prospective
studies should include these variables to better elucidate the
determinants of this domain. Sixth, although we used tem-

poral cohorts to reduce selection bias, residual confounders
related to temporal changes (e.g., improvements in surgical
techniques, anesthesia management, or perioperative care
over time) cannot be completely excluded. Prospective ran-
domized controlled trials are needed to confirm these find-
ings. In the future, the applicability of multidisciplinary
collaborative nursing in different patient groups should be
further explored.

Conclusions

In conclusion, multidisciplinary collaborative nursing
markedly enhances the neurological and cognitive function
of patients with skull defect repair, effectively relieves anxi-
ety and depression, improves the quality of life and self-care
ability in daily life, and reduces the rate of postoperative
complications. This nursing model merits clinical use. Fu-
ture research should further optimize the multidisciplinary
collaboration program, establish standardized nursing path-
ways, and conduct long-term follow-up to evaluate its long-
term effects.
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