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Eff ects of whole-course case management in 
combination with mind mapping on neurological 
functions and prognosis of patients receiving 
hematoma evacuation for hypertensive cerebral 
hemorrhage

Účinky léčby v průběhu celého onemocnění 

v kombinaci s tvorbou myšlenkových map 

na neurologické funkce a prognózu pacientů 

podstupujících evakuaci hematomu při 

hypertenzním krvácení do mozku

Abstract
Background: Hypertensive cerebral hemorrhage is a common cerebrovascular disease. Aim: This 

study aimed to assess the eff ects of whole-course case management in combination with mind 

mapping on the neurological functions and prognosis of patients receiving hematoma evacuation 

for hypertensive cerebral hemorrhage. Methods: A total of 130 patients who underwent hematoma 

evacuation for hypertensive cerebral hemorrhage were retrospectively included and assigned 

into a case group (N = 66, given whole-course case management plus mind mapping) and 

a conventional group (N = 64, given conventional nursing). Neurological functions, activities of daily 

living, exercise ability, blood pressures, mental state, and complications were compared between 

the two groups. Categorical variables were expressed as absolute numbers and percentages, and 

compared between groups using the Chi-square test. Normally distributed data were expressed 

as (mean ± standard deviation) and subjected to the t-test. Results: After intervention, both 

groups showed signifi cant improvements in Fugl-Meyer Assessment scores, with the case group 

demonstrating signifi cantly higher scores than the conventional group (P < 0.05). The positive 

aff ect score signifi cantly increased, whereas the negative aff ect score signifi cantly decreased in 

both groups, and the case group displayed signifi cant increases in the positive aff ect score and 

reductions in the negative aff ect score in comparison to the conventional group (P < 0.05). The total 

incidence rate of complications was signifi cantly lower in the case group than in the conventional 

group (7.58 vs. 21.88%; P < 0.05). Conclusion: The nursing model combining whole-course case 

management with mind mapping is capable of boosting the recovery of neurological functions, 

enhancing the activities of daily living and exercise ability, and stabilizing the blood pressure in 

patients with hypertensive cerebral hemorrhage receiving hematoma evacuation.
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Introduction
Hypertensive cerebral hemorrhage is defi -

ned as vascular rupture due to reduced ten-

sion of the blood vessel wall, which is in-

duced by long-term arterial hypertension 

giving rise to hyaline degeneration and fi b-

rinoid necrosis of small arterioles in the 

brain [1]. It is mainly manifested as vomi-

ting, headache, hemiplegia, and clouding 

of consciousness. In severe cases, cognitive 

and limb dysfunction may occur, endange-

ring the lives of patients [2]. Globally, there 

were approximately 3.444 million new in-

tracerebral hemorrhage cases in 2021, co-

rresponding to an age-standardized pre-

valence rate of 40.8 per 100,000 and an 

age-standardized mortality rate of 39.1 per 

100,000, both showing substantial declines 

since 1990 [3]. Regionally, the highest intra-

cerebral hemorrhage prevalence rates were 

observed in Central Asia, Oceania, and Sou-

theast Asia, whereas Western Europe, Aus-

tralasia, and high-income North America had 

markedly lower rates. Notably, intracerebral 

hemorrhage accounted for roughly 28.8% of 

all new stroke events worldwide in 2021 [4]. In 

the Czech Republic, hospitalized stroke inci-

dence in 2011 was 241 per 100,000 individuals, 

with intracerebral hemorrhage accounting 

for 29.5 per 100,000 (crude rate) or 16.7 per 

100,000 when age standardized to the WHO 

2000 population. Hemorrhagic strokes com-

prised of about 18% of all strokes [5].

As one of the main therapeutic approa-

ches for hypertensive cerebral hemorrhage, 

hematoma evacuation is capable of remo-

ving the hematoma at lesion sites, eff ectively 

controlling the condition and reducing the 

mortality rate, which, however, easily leads 

to complications such as motor dysfunction 

postoperatively [6]. Hence, providing com-

prehensive and eff ective nursing is essential 

for the treatment and recovery of patients. 

However, conventional nursing fails to meet 

patients’ complex post-surgical needs.

Mind mapping nursing is aimed at clearly 

presenting complicated nursing procedu-

res and key links in graphics, which is condu-

cive to the communication of nursing teams 

and enhances the quality of nursing [7]. In 

patients with severe brain injury, goal orien-

ted mind mapping nursing can signifi cantly 

shorten hospital stays, reduce complica-

tions, and enhance neurological and motor 

recovery by organizing complex care ele-

ments into clear visual workfl ows [8]. Whole-

-course case management embodies an 

integrative, patient-centered model that 

aligns with evidence-based medicine prin-

ciples. It is characterized by integrality and 

sustainability, takes “meeting the indivi-

dual needs of patients” as its service tenet, 

and off ers patients comprehensive nursing 

services in an all-round collaborative man-

agement mode [9]. Case management may 

improve the prognosis of patients with dia-

betes mellitus [10]. To date, the combined 

application of mind mapping and whole-

-course case management in the context of 

hematoma evacuation in patients with hy-

pertensive cerebral hemorrhage remains 

underexplored.

Given this, the present study was designed 

to investigate the eff ects of whole-course 

case management plus mind mapping on 

the neurological functions and prognosis of 

patients receiving hematoma evacuation for 

hypertensive cerebral hemorrhage.

Materials and methods
Subjects

In this retrospective observational study, 

a total of 130 consecutive patients who 

underwent hematoma evacuation for 

hypertensive cerebral hemorrhage in 

West China Hospital of Sichuan University 

between January 2023 and December 

2024 were included. Group allocation was 

based solely on retrospective review of 

nursing records, and no prospective ran-

domization or allocation was involved. 

According to the nursing models they had 

received during hospitalization, the pa-

tients were categorized into two groups: 

a case group (N = 66), who received whole-

-course case management combined with 

mind mapping nursing, and a conventional 

group (N = 64), who received conventional 

nursing. 

The fol lowing inclusion criteria were used: 

1)  patients who met the dia gnostic crite-

ria for hypertensive cerebral hemorr-

hage [11], were dia gnosed with hyper-

tensive cerebral hemorrhage based on 

imaging results, and underwent hema-

toma evacuation; 

2)  those with hematoma volume ≥ 30 mL; 

3)  those not receiving other surgical 

treatment; 

4)  those without cognitive dysfunction and 

with good compliance; 

5)  those with complete clinical data. 

Exclusion criteria are listed below: 

1)  patients with cerebral hemorrhage caused 

by brain tumors;

2)  those with contraindications to surgery 

(including severe comorbidities such as 

Souhrn
Východiska: Hypertenzní krvácení do mozku je časté cerebrovaskulární onemocnění. Cíl: Cílem této studie bylo posoudit vliv kombinace péče o pacienta 

v průběhu celého onemocnění a tvorby myšlenkových map na neurologické funkce a prognózu pacientů, kteří podstoupili evakuaci hematomu 

v důsledku hypertenzního krvácení do mozku. Metody: Do studie bylo retrospektivně zařazeno 130 pacientů, kteří podstoupili evakuaci hematomu 

pro hypertenzní krvácení do mozku, přičemž byla vytvořena skupina s komplexní péčí (n = 66, pacientům byla poskytnuta léčba v průběhu celého 

onemocnění v kombinaci s tvorbou myšlenkových map) a skupina s konvenční léčbou (n = 64). Mezi oběma skupinami byly porovnány neurologické 

funkce, běžné denní aktivity, pohybové schopnosti, krevní tlak, duševní stav a komplikace. Kategorické proměnné byly vyjádřeny jako absolutní 

počty a procenta a porovnány mezi skupinami pomocí Chi-kvadrát testu. Normálně rozložená data byla vyjádřena jako průměr ± směrodatná 

odchylka a podrobena t-testu. Výsledky: Po intervenci vykazovaly obě skupiny významné zlepšení ve skóre Fugl-Meyer Assessment, přičemž skupina 

s komplexní péčí vykazovala významně vyšší skóre než skupina s konvenční léčbou (p < 0,05). V obou skupinách došlo k významnému zvýšení skóre 

pozitivních emocí a významnému snížení skóre negativních emocí, přičemž zvýšení skóre pozitivních emocí a snížení skóre negativních emocí bylo 

u skupiny s komplexní péčí v porovnání se skupinou s konvenční léčbou významné (p < 0,05). Celkový výskyt komplikací byl ve skupině s komplexní 

péčí významně nižší než ve skupině s konvenční léčbou (7,58 vs. 21,88 %; p < 0,05). Závěr: Při modelu péče kombinujícím léčbu v průběhu celého 

onemocnění a tvorbu duševních map je u pacientů s hypertenzním krvácením do mozku, kteří podstoupili evakuaci hematomu, možné podpořit 

obnovení neurologických funkcí, zlepšení každodenních aktivit a pohybových schopností a stabilizaci krevního tlaku.
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uncontrolled cardiac or respiratory fail ure, 

irreversible coma – the Glasgow Coma 

Scale score ≤ 5, and pregnancy);

3)  those with coagulation disorders;

4) those with other malignancies;

5) those with severe mental illness. 

Methods

Conventional nursing was implemented in the 

conventional group. In brief, the patients rece-

ived close monitoring of vital signs, along with 

targeted respiratory and medication care. Fa-

mily members were educated on dis ease-

related precautions. Additionally, the patients 

were guided on proper dietary habits, appro-

priate exercise, and symptomatic treatment 

strategies for managing complications.

In the case group, the nursing model of 

whole-course case management plus mind 

mapping was employed (Tab. 1). A multidis-

ciplinary intervention team was established, 

comprising of one attending physician, two 

case managers, one dietitian, one psycholo-

gical counselor, and one rehabilitation the-

rapist. Nursing interventions were delivered 

across three phases: 

1)  Preoperative nursing: 

a.  A comprehensive assessment was con-

ducted, covering medical history, pre-

senting symptoms, and clinical signs, 

based on which an individualized nur-

sing plan was developed. 

b.  Intravenous access was established, 

and all necessary surgical instruments 

and medications were prepared.

c.  Case managers created a preopera-

tive mind map highlighting key nur-

sing tasks, including baseline patient 

data, condition assessment, and psy-

chological care. This enabled clear co-

mmunication among staff  and ensured 

smooth implementation of preopera-

tive nursing.

2) Intraoperative nursing:

a.  Anesthesia nursing was provided. 

Appropriate anesthesia types, such as 

intravenous general anesthesia, inha-

lational anesthesia, or local anesthesia, 

were selected based on the patient’s 

condition and surgical requirements. 

In addition, preoperative cognitive-be-

havioral intervention was implemen-

ted to relieve anxiety, depression, and 

emotional distress. 

b.  Vital signs of patients, including blood 

pressure, heart rate, and respiration, 

were closely observed. 

c.  The temperature and relative humi-

dity of the operating room were kept 

at 24– 26°C and 40– 60%, respectively, 

the circulating water blanket was used 

to keep the patients warm, and intrave-

nous infusion liquid was preheated to 

37 °C using a thermostat.

3) Postoperative nursing: 

a.  Case managers drew a postopera-

tive nursing mind map covering sur-

gery, dietary nursing, and psychologi-

cal nursing. 

b.  After surgery, the patients were in-

structed to remain in a supine position 

without a pillow, with the head turned 

towards the healthy side and the bed 

was raised by 15– 30°, which was con-

ducive to hematoma drainage and ve-

nous return. 

c.  Vital signs of patients were closely mo-

nitored, and any observed abnormali-

ties were immediately reported to the 

physician, fol lowed by treatment. 

d.  The respiratory tract was kept un-

obstructed, sputum was aspirated in 

time, and the drainage tube was pr-

operly fi xed and kept unobstructed. 

In addition, the drainage (color of the 

drainage tube and the amount of drai-

nage) was observed and recorded. In 

the case of abnormalities, the physi-

cian was notified immediately, and co-

rresponding measures were taken. 
 e.  The dietitian off ered the patients foods 

rich in protein and vitamins and low 

in fats postoperatively, such as fish, 

lean meat, eggs, vegetables, and fru-

its, while high-fat foods, such as ani-

mal off al and animal oil, were forbid-

den. The patients were asked to drink 

more water appropriately to prevent 

constipation. Additionally, in patients 

with disturbance of consciousness, 

a nasal feeding tube diet was given, 

the mouth was kept clean, and aspira-

tion was prevented. 
  f.  The psychological counselor assessed 

the psychological state, provided tar-

geted psychological counseling, of-

fered them comfort and encourage-

ment, helped them understand the 

dis ease, and established their confi-

dence in overcoming the dis ease. 

 g.  After vital signs became stable, the 

rehabilitation therapist guided them 

Tab. 1. Comparison of nursing interventions between conventional and case groups across perioperative phases.  

Nursing Phase Conventional group Case group

Preoperative

• comprehensive patient assessment • same as conventional group

• establish venous access  + preoperative mind map 

• prepare instruments and drugs  + structured psychological support

Intraoperative

• select appropriate anesthesia • same as conventional group

• monitor vital signs (blood pressure, heart rate, respiration)  + cognitive behavior therapy to relieve anxiety 

• maintain body temperature
 +  adjust temperature and relative humidity 

of the operating room

Postoperative

• monitor vital signs and drainage • same as conventional group

• encourage rehab after ilitation stabilization  + postoperative mind map 

 + dietitian-led nutrition 

 + psychological counseling 

 + guided rehab ilitation by therapist
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to perform active exercises in bed, 

and the exercises initially lasted for 

5– 10 min/ session and then gradua-

lly increased to 30– 45 min/ session 

2– 3 times/ day. During exercise, exce-

ssive breath holding was avoided. Mo-

reover, the patients had training on 

daily living skills, such as putting on 

and taking off  clothes, eating, washing 

their face, brushing teeth, and com-

bing their hair. Furthermore, physical 

therapy, occupational therapy, speech 

training, cognitive rehabilitation, and 

other rehabilitation training were off e-

red based on specifi c situation.

Evaluation of outcomes

Outcome data were collected by two inde-

pendent researchers blinded to the group 

assignment, based on pre- and post-inter-

vention documentation in the charts. Dis-

crepancies were resolved through discu-

ssion with a third evaluator.

Neurological functions: The National Insti-

tutes of Health Stroke Scale (NIHSS) was em-

ployed to evaluate the neurological func-

tions before and after intervention [12]. The 

NIHSS comprised of 11 items, including level 

of consciousness, gaze, visual field, facial pa-

ralysis, sensation, and dysarthria. The total 

score is 0– 42 points, and higher scores sug-

gestes more serious neurological defi cits.

Activities of daily living: The activities of 

daily living were assessed before and after 

intervention using the Modified Barthel 

Index (MBI) composed of 10 items inclu-

ding eating [13], bathing, dressing, and con-

trolling urine and bowel movements, with 

a total score of 100 points. A higher score 

suggestes better activities of daily living.

Exercise ability: The Fugl-Meyer Assess-

ment (FMA) was adopted to assess the exer-

cise ability before and after intervention [14]. 

FMA consisted of 5 dimensions: move-

ment, sensation, balance, range of motion, 

and pain, with 66 points for upper limbs 

and 34 points for lower limbs. A lower score 

means worse exercise ability.

Blood pressure: Systolic and diastolic blood 

pressures (in mmHg) were measured before 

and after intervention using the HEM-7130 au-

tomated electronic sphygmomanometer 

(Omron, Kyoto, Japan). Measurements were 

performed on the same upper limb in the 

morning at rest for 3 consecutive days, and the 

average value was recorded as the fi nal result.

Mental state: Mental state was assessed 

before and after intervention using the Po-

sitive Affect and Negative Affect Scale 

(PANAS) [15]. It comprised of a positive aff ect 

scale and a negative aff ect scale. The 5-point 

scoring method was adopted, and higher 

scores denotes a greater level of that type 

of mood.

Complications: The incidence rate of com-

plications, including pulmonary infection, 

urinary tract infection, bedsores, recurrence 

of cerebral hemorrhage, and joint stiff ness, 

was recorded in both groups after interven-

tion. Incidence rate of complications = num-

ber of cases with complications/ number of 

total cases × 100%.

Statistical analysis

Statistical analysis was conducted using SPSS 

26.0 software (IBM Corp., Armonk, NY, USA). 

Categorical variables were expressed as ab-

solute numbers and percentages (n [%]), and 

compared between groups using the Chi-

-square test. Continuous variables were fi rst 

tested for normality using the Shapiro-Wilk 

test. Normally distributed data were expres-

sed as (mean ± standard deviation) and sub-

jected to the t-test. All tests were two-tailed, 

and a P-value of < 0.05 was considered stati-

stically signifi cant.

Results
Baseline clinical data

In the case group, there were 42 males 

(63.64%) and 24 females (36.36%), with 

a mean age of 61.31 ± 4.39 years. In the con-

ventional group, there were 34 males (53.13%) 

and 30 females (46.88%), with a mean age of 

62.37 ± 4.45 years. The average duration of ar-

terial hypertension was 7.35 ± 0.35 years in the 

case group and 7.41 ± 0.33 years in the con-

ventional group. Hemorrhage sites were si-

milarly distributed between the two groups, 

including lobar, cerebellar, basal ganglia, and 

thalamic regions. The Glasgow Coma Scale 

score on admission was 9.16 ± 0.48 points 

in the case group and 9.18 ± 0.51 points in 

the conventional group. There were no sig-

nificant differences in any of these base-

Tab. 2. Baseline clinical data (N [%], [–x ± s]).

Indicator Case group 
(N = 66)

Conventional group 
(N = 64) t/χ2 P

sex

male 42 (63.64) 34 (53.12) 1.478 0.224

female 24 (36.36) 30 (46.88)

age (years) 61.31 ± 4.39 62.37 ± 4.45 1.367 0.174

duration of arterial hypertension (years) 7.35 ± 0.35 7.41 ± 0.33 1.005 0.317

hemorrhage site 13 (19.70) 12 (18.75) 0.257 0.968

lobar 15 (22.73) 14 (21.88)

cerebellum 22 (33.33) 20 (31.25)

basal ganglia 16 (24.24) 18 (28.12)

thalamus 13 (19.70) 12 (18.75) 0.257 0.968

Glasgow Coma Scale score on admission (points) 9.16 ± 0.48 9.18 ± 0.51 0.230 0.818

N – number
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line characteristics between the two groups 

(P > 0.05) (Tab. 2).

NIHSS and MBI scores

The NIHSS and MBI scores were compa-

rable between the two groups before in-

tervention (P > 0.05). After intervention, the 

NIHSS score showed a downward trend, 

whereas the MBI score displayed an up-

ward trend in both groups, and the case 

group exhibited a signifi cantly lower NIHSS 

score and a signifi cantly higher MBI score 

than the conventional group (P < 0.05) 

(Tab. 3).

FMA scores

Before intervention, no significant diffe-

rence was observed in the FMA score be-

tween the two groups (P > 0.05). Fol lowing 

intervention, the scores of upper limbs and 

lower limbs signifi cantly rose in both groups, 

and they were significantly higher in the 

case group than in the conventional group 

(P < 0.05) (Tab. 4).

Blood pressures

There were no significant dif ferences in 

blood pressure values between the two 

groups before intervention (P > 0.05). After 

intervention, drops were found in the systo-

lic and diastolic blood pressures in the two 

groups, and the case group had signifi cantly 

decreases in comparison with the conven-

tional group (P < 0.05) (Tab. 5). 

PANAS scores

Before intervention, the PANAS score show ed 

no signifi cant diff erence between the two 

groups (P > 0.05). After intervention, the po-

sitive aff ect score signifi cantly increased in 

both groups, and it was signifi cantly higher 

in the case group than in the conventional 

group. The negative aff ect score was sig-

Tab. 3. NIHSS and MBI scores (point, –x ± s).

Group N
NIHSS score MBI score

before intervention after intervention before intervention after intervention

case 66 25.34 ± 3.73 12.41 ± 2.69* 47.92 ± 4.71 83.29 ± 6.77*

conventional 64 25.82 ± 3.72 17.83 ± 2.32* 47.56 ± 4.40 68.62 ± 4.99*

t 0.735 12.286 0.450 14.029

P 0.464 < 0.001 0.654 < 0.001

*P < 0.05 vs. the same group before intervention

MBI – Modifi ed Barthel Index; N – number; NIHSS – National Institutes of Health Stroke Scale

Tab. 4. FMA scores (point, –x ± s).

Group N
Upper limb score Lower limb score

before intervention after intervention before intervention after intervention

case 66 34.48 ± 1.29 43.51 ± 1.63* 24.39 ± 1.66 30.35 ± 1.50*

conventional 64 34.51 ± 1.48 38.47 ± 1.32* 24.29 ± 1.64 24.35 ± 1.49*

t 0.123 19.339 0.345 22.876

P 0.902 < 0.001 0.730 < 0.001

*P < 0.05 vs. the same group before intervention

FMA – Fugl-Meyer Assessment; N – number

Tab. 5. Blood pressure (mmHg, –x ± s).

Group N
Systolic blood pressure Diastolic blood pressure

before intervention after intervention before intervention after intervention

case 66 163.85 ± 9.44 138.36 ± 3.98* 101.70 ± 4.58 89.65 ± 2.42*

conventional 64 164.26 ± 9.63 157.92 ± 4.44* 101.84 ± 4.56 95.82 ± 2.39*

t 0.245 26.467 0.175 14.622

P 0.807 < 0.001 0.862 < 0.001

*P < 0.05 vs. the same group before intervention

N – number
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In terms of blood pressure management, 

our study found that the case group had sig-

nifi cantly lower systolic and diastolic blood 

pressures post-intervention. This suggests 

that whole-course case management plus 

mind mapping supports more stable hemo-

dynamic control. Similar fi ndings were re-

ported by Li et al. [19], who found that col-

laborative multidisciplinary nursing reduced 

blood pressure fl uctuations in patients with 

hypertensive cerebral hemorrhage. Our 

study further suggests that the use of vi-

sual mind maps for medication reminders 

and education may enhance medication ad-

herence and self-monitoring behavior, con-

tributing to this stability. Additionally, men-

tal status also improved signifi cantly in the 

case group. Higher positive aff ect and lower 

negative aff ect scores suggest better emo-

tional adjustment. These results are in line 

with Tan et al. [20] and are further suppor-

ted by Song et al. [21] who found that nur-

sing strategies incorporating psychological 

monitoring and targeted interventions led 

to better mood regulation in stroke patients. 

In our study, regular psychological assess-

ments and the use of psychological mind 

maps likely facilitated early detection and ti-

mely interventions, such as relaxation the-

ventional group, indicating enhanced neu-

rological functions, activities of daily living, 

and motor recovery. These results are con-

sistent with previous fi ndings. For exam-

ple, Zhang et al. demonstrated that mind 

mapping nursing boosted the recovery of 

nerve and limb motor function and raised 

the quality of life in patients with brain in-

juries [8]. Similarly, Jin et al. reported that 

stroke patients receiving structured nur-

sing pathways based on case management 

achieved better rehabilitation outcomes 

than conventional care [17]. Our results ve-

rify these fi ndings and extend them by in-

tegrating both mind mapping and whole-

-course case management, which together 

provided a more intuitive and goal-directed 

rehabilitation plan. The improved outcomes 

may be attributed to the decomposition of 

complex rehabilitation goals into managea-

ble sub-goals using mind maps, coupled 

with timely monitoring and personalized 

interventions through case management. 

Moreover, physical and occupational thera-

pies were delivered based on individualized 

needs, further promoting recovery. Early 

and personalized rehabilitation is key to ma-

ximizing functional outcomes after cerebral 

hemorrhage [18].

nifi cantly lowered in the two groups, and 

it was signifi cantly lower in the case group 

than in the conventional group (P < 0.05) 

(Tab. 6).

Complications

The total incidence rate of complications 

was 7.58% in the case group, which was sig-

nifi cantly lower than that in the conventio-

nal group (21.88%) (Tab. 7).

Discussion
Despite hematoma evacuation being an 

eff ective surgical intervention for hyperten-

sive intracerebral hemorrhage, many pa-

tients continue to face poor neurological re-

covery due to secondary injury, suboptimal 

rehabilitation, and insuffi  cient postoperative 

support [16]. This suggests the crucial role of 

enhanced nursing strategies to bridge this 

gap. In our study, the combined applica-

tion of whole-course case management and 

mind mapping showed signifi cant benefi ts 

in neurological functions, motor recovery, 

daily living activities, emotional well being, 

and complication reduction. 

In the present study, the case group 

had a signifi cantly lower NIHSS score and 

higher MBI and FMA scores than the con-

Tab. 6. PANAS scores (points, –x ± s).

Group N
Positive aff ect score Negative aff ect score

before intervention after intervention before intervention after intervention

case 66 23.67 ± 3.34 33.60 ± 3.29* 22.62 ± 3.51 14.45 ± 3.55*

conventional 64 23.22 ± 3.29 27.38 ± 3.24* 22.22 ± 3.27 19.30 ± 2.46*

t 0.774 10.858 0.672 9.028

P 0.441 < 0.001 0.503 < 0.001

*P < 0.05 vs. the same group before intervention

N – number; PANAS – Positive Aff ect and Negative Aff ect Scale

Tab. 7. Complications (N [%]).

Group N Urinary tract 
infection Bedsore Pulmonary 

infection

Recurrence 
of cerebral 

hemorrhage
Joint stiff ness Total incidence 

rate

case 66 2 (3.03) 1 (1.52) 1 (1.52) 0 (0.00) 1 (1.52) 5 (7.58)

conventional 64 3 (4.69) 3 (4.69) 2 (3.13) 1 (1.56) 5 (7.81) 14 (21.88)

χ2 5.324

P 0.021

N – number

proLékaře.cz | 21.11.2025



310

ORIGINAL PAPER PŮVODNÍ PRÁCE

Cesk Slov Ne urol N 2025; 88/ 121(5): 304– 310

nership with patients with diabetes: the INterprofes-

sional Management and Education in Diabetes care 

(INMED) pathway. J Interprof Care 2023; 37(2): 329– 332. 

doi: 10.1080/ 13561820.2022.2051452.

11. Qureshi AI, Harris-Lane P, Kirmani JF et al. Treat-

ment of acute hypertension in patients with intracer-

ebral hemorrhage using American Heart Association 

guidelines. Crit Care Med 2006; 34(7): 1975– 1980. doi: 

10.1097/ 01.CCM.0000220763.85974.E8.

12. Abecassis IJ, Almallouhi E, Chalhoub R et al. Out-

comes after endovascular mechanical thrombec-

tomy for low compared to high National Institutes 

of Health Stroke Scale (NIHSS): a multicenter study. 

Clin Neurol Neurosurg 2023; 225: 107592. doi: 10.1016/ j.

clineuro.2023.107592.

13. Zhou M, Liu X, Zha F et al. Stroke outcome assess-

ment: optimizing cutoff  scores for the Longshi Scale, 

modified Rankin Scale and Barthel Index. PLoS One 2021; 

16(5): e0251103. doi: 10.1371/ journal.pone.0251103.

14. Chen P, Liu TW, Tse MMY et al. The predictive role 

of hand section of Fugl-Meyer assessment and motor 

activity log in action research arm test in people with 

stroke. Front Neurol 2022; 13: 926130. doi: 10.3389/ fneur. 

2022.926130.

15. Parra-Gaete C, Hermosa-Bosano C. A pilot explo-

ration of the relationships between optimism, aff ect, 

and cardiovascular reactivity. Front Psychol 2023; 14: 

1233900. doi: 10.3389/ fpsyg.2023.1233900.

16. Zhan Y, Zou X, Wu J et al. Neuroendoscopy surgery 

for hypertensive intracerebral hemorrhage with concur-

rent brain herniation: a retrospective study of compari-

son with craniotomy. Front Neurol 2023; 14: 1238283. doi: 

10.3389/ fneur.2023.1238283.

17. Jin L, Zhao Y, Wang P et al. Effi  cacy of the whole-

-course case management model on compliance and 

satisfaction of breast cancer patients with whole-course 

standardized treatment. J Oncol 2022; 2022(1): 2003324. 

doi: 10.1155/ 2022/ 2003324.

18. Otokita S, Uematsu H, Kunisawa S et al. Impact 

of rehabilitation start time on functional outcomes 

after stroke. J Rehabil Med 2020; 53(1): 2736. doi: 

10.2340/ 16501977-2775.

19. Li HJ, Shen YL, Huang X et al. Application ef-

fect of multidisciplinary collaborative nursing pro-

cess in emergency care of patients with hyperten-

sive cerebral hemorrhage. Eur Rev Med Pharmacol Sci 

2023; 27(7): 2745– 2750. doi: 10.26355/ eurrev_202304_

31902.

20. Tan X, Liu T, Li Y. Impact of perioperative care and 

cognitive training on neurological recovery and life 

ability in hypertensive intracerebral hemorrhage pa-

tients undergoing minimally invasive hematoma 

evacuation. Am J Transl Res 2024; 16(9): 5038– 5048. doi: 

10.62347/ QGTZ6021.

21. Song Y, Wang F, Yang Y et al. Infl uence of evidence-

based nursing on psychological status, neurological 

function, and life quality of patients with acute post-

stroke depression. Dis Markers 2022; 2022(1): 7099908. 

doi: 10.1155/ 2022/ 7099908.

22. Zhang L, Shen T, Zhou Y et al. Multidisciplinary man-

agement based on clinical nursing pathway model for 

the treatment of hypertensive intracerebral hemorrhage: 

a randomized controlled trial. Medicine (Baltimore) 

2024; 103(12): e37644. doi: 10.1097/ MD.0000000000

037644.

from the West China Hospital of Sichuan University (NO. 

WC2022.301, date of approval: 5. 1. 2022).

Availability of data and materials

Data that support the fi ndings of this study are avail-

able from the corresponding author upon reasonable 

request.

Authors’ contributions

XC designed the study and supervised the study, LZ per-

formed and analyzed the experiments, and WC drafted 

the paper.

Confl ict of Interest

The authors report no potential confl icts of interest con-

cerning drugs, products, or services used in the study.

References

1. Ng Y, Qi W, King NKK et al. Initial antihypertensive 

agent eff ects on acute blood pressure after intracerebral 

haemorrhage. Stroke Vasc Neurol 2022; 7(5): 367– 374. 

doi: 10.1136/ svn-2021-001101.

2. Katano H, Nishikawa Y, Uchida M et al. Secular trends 

and features of thalamic hemorrhages compared with 

other hypertensive intracerebral hemorrhages: an 18-

year single-center retrospective assessment. Front Neu-

rol 2023; 14: 1205091. doi: 10.3389/ fneur.2023.1205091.

3. Xu L, Wang Z, Wu W et al. Global, regional, and na-

tional burden of intracerebral hemorrhage and its at-

tributable risk factors from 1990 to 2021: results from the 

2021 Global Burden of Dis ease Study. BMC Public Health 

2024; 24(1): 2426. doi: 10.1186/ s12889-024-19923-7.

4. Wang ZW, Wan MP, Tai JH et al. Global, regional and 

national burden of intracerebral hemorrhage be-

tween 1990 and 2021. Sci Rep 2025; 15(1): 3624. doi: 

10.1038/ s41598-025-88017-0.

5. Sedova P, Brown RD, Zvolsky M et al. Incidence of hos-

pitalized stroke in the Czech Republic: the national reg-

istry of hospitalized patients. J Stroke Cerebrovasc Dis 

2017; 26(5): 979– 986. doi: 10.1016/ j.jstrokecerebrovas-

dis.2016.11.006.

6. Tang C, Zhang M, Li W. Meta-analysis of stereotactic 

hematoma removal and craniotomy hematoma removal 

in the treatment of hypertensive intracerebral hemor-

rhage in the elderly. Medicine (Baltimore) 2023; 102(49): 

e36533. doi: 10.1097/ MD.0000000000036533.

7. Wang L, Wang Y, Wang X et al. Eff ects of mind map-

ping based on standardized patient program in pa-

tient education among postgraduate nursing students 

in clinical setting. BMC Med Educ 2023; 23(1): 982. doi: 

10.1186/ s12909-023-04944-4.

8. Zhang J, Jiao XA, Ma X et al. Effect of nursing 

care based on goal-oriented mind mapping model 

on the prognosis of patients with severe brain in-

jury. Medicine (Baltimore) 2024; 103(41): e39896. doi: 

10.1097/ MD.0000000000039896.

9. Nadolny S, Bruland D, Grunwald M et al. Case man-

agement and care expertise as a prevention approach 

for adults with intellectual disabilities (FaPP-MgB): study 

protocol for a randomized-controlled trial. Trials 2023; 

24(1): 136. doi: 10.1186/ s13063-023-07155-w.

10. Layani G, Vachon B, Duhoux A et al. Structuring 

and organizing interprofessional healthcare in part-

rapy or counseling, which contributed to im-

proved emotional stability and rehabilitation 

motivation.

Furthermore, the case group had a signifi -

cantly lower incidence rate of complications. 

This fi nding is consistent with the study by 

Zhang et al. [22], which reported that mul-

tidisciplinary nursing reduced postopera-

tive complications in patients with hyper-

tensive cerebral hemorrhage. The reduction 

of complications in our study may be due 

to early mobilization, patient education, ti-

mely detection of warning signs, and nutri-

tional support, all of which were explicitly 

structured and monitored through the mind 

mapping tool and implemented by the mul-

tidisciplinary team. 

Taken together, the results of this study 

highlight that whole-course case manage-

ment combined with mind mapping en-

hances postoperative outcomes in patients 

undergoing hematoma evacuation for hy-

pertensive cerebral hemorrhage. Compa-

red with previous studies that focused solely 

on case management or mind mapping, our 

integrative approach achieved broader im-

provements in neurological recovery, blood 

pressure stability, mental well-being, and 

complication prevention.

Nevertheless, this single-center study also 

has some limitations. For instance, the sam-

ple size was small, which may aff ect the gene-

ralizability of the fi ndings. In the future, multi-

-center clinical studies with a large sample 

size should be carried out to further validate 

and refi ne this integrative nursing model.

Conclusion
In conclusion, whole-course case manage-

ment plus mind mapping nursing can faci-

litate the recovery of neurological functions, 

raise the activities of daily living and exercise 

ability, stabilize blood pressures, and lower 

the incidence rate of complications in pa-

tients undergoing hematoma evacuation for 

hypertensive cerebral hemorrhage. 
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