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Abstract: Objective: To investigate the effect of standardized nursing process intervention on care quality and com-
plications in children with large scalp hematomas treated with modified negative-pressure drainage. Methods: 
This prospective randomized controlled study was conducted in the Children’s Hospital Affiliated with the Capital 
Institute of Pediatrics. A total of 102 children with massive scalp hematoma were randomly assigned to a con-
trol group (n = 52, with conventional nursing care) and an observation group (n = 50, with standardized nursing 
care). Drainage time, hematoma subsidence time, and nursing-related outcomes were compared between the two 
groups. Hematologic data were assessed preoperatively, and at 24 h and 72 h postoperatively. Results: Compared 
to the control group, the observation group exhibited significantly shorter drainage time, hematoma resolution 
time, wound healing time, and hospitalization time (all P<0.05), as well as lower hospitalization cost (P<0.05). 
Rehabilitation outcomes were significantly improved across age groups (all P<0.05), with lower pain scores (all 
P<0.05), reduced complication and readmission rates (all P<0.05), higher quality-of-care scores (all P<0.05), and 
greater nursing satisfaction (P<0.05). At 24 h after operation, the observation group had higher levels of hemoglo-
bin (Hb) and fibrinogen (Fib) (P<0.05), and lower levels of prothrombin time (PT), activated partial thromboplastin 
time (APTT), C-reactive protein (CRP), pro-calcitonin (PCT), and white blood cell count (WBC) (P<0.05). Conclusion: 
Implementation of standardized nursing processes significantly improves care quality, reduces complications, and 
promotes faster recovery in pediatric patients undergoing modified negative-pressure drainage for large scalp he-
matoma, supporting its broad application in clinical practice. 
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Introduction

Scalp hematoma is a prevalent condition in 
neonates and children, predominantly resulting 
from birth canal compression or blunt trauma 
[1]. Based on anatomic location, scalp hemato-
mas are classified into three categories: subcu-
taneous, subgaleal, and subperiosteal [2]. 
Small hematomas often resolve spontaneously 
within 1-2 weeks and generally require no spe-
cific treatment [3]. However, large, non-absorb-
able, and massive scalp hematomas, such as 
most subgaleal hematomas, may lead to com-
plications such as secondary infections, ossifi-
cation, cranial bone destruction, and, in severe 

cases, hypovolemic shock if not drained in a 
timely manner [4-6]. Consequently, modified 
negative-pressure drainage is commonly 
employed for the clinical management of mas-
sive scalp hematomas [7, 8]. Nonetheless, 
modified negative pressure drainage carries 
risks including drain tube obstruction and inad-
equate evacuation of hematoma fluid, which 
may lead to secondary infection, abscess for-
mation, and delayed recovery, particularly in 
the absence of effective nursing interventions 
[9]. Conventional nursing practice, which 
adheres to passive implementation of physi-
cian orders, may delay the identification and 
management of complications, thereby impair-
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ing recovery [10]. Consequently, optimized 
nursing models are imperative to enhance care 
quality and reduce complication rates.

The standardized nursing process is a contem-
porary, evidence-based nursing approach 
designed to minimize perioperative complica-
tions and stress responses. It involves struc-
tured and proactive care strategies that have 
demonstrated safety and efficacy in clinical 
application [11, 12]. This study aims to investi-
gate the effect of a standardized nursing pro-
cess on care quality and complication rates in 
pediatric patients with large scalp hematoma 
undergoing modified negative pressure drain-
age. The primary objective is to enhance the 
nursing outcomes and overall care quality. The 
secondary objective is to establish a more sci-
entific and effective nursing protocol for clinical 
nursing practice.

Materials and methods

Sample size estimation

Sample size was calculated using PASS 15.0 
software based on the effect size method. With 
an expected medium effect size (d = 0.60), a 
significance level of α = 0.05, and a power of 1 
- β = 0.8, the minimum required sample size for 
a two-group independent samples t-test was 
determined to be 45 participants per group. 
Considering a possible 10% dropout rate, a 
minimum of 50 cases per group was required, 
for a total of at least 100 cases.

Participant characteristics

In this prospective randomized controlled trial, 
a total of 104 children diagnosed with large 
scalp hematomas and scheduled for modified 
negative-pressure drainage were admitted to 
the Neurosurgery Department of the Children’s 
Hospital affiliated to the Capital Institute of 
Pediatrics between May 2022 and May 2024. 
These patients were randomly divided into a 
control group (n = 52, routine care) and an 
observation group (n = 52, standardized care). 
Two participants in the observation group with-
drew, yielding a final sample of 102 patients, 
including 52 cases in the control group and 50 
cases in the observation group. The control 
group comprised 25 males and 27 females 
with an average age of (7.00 ± 2.47) years; the 
observation group included 26 males and 24 

females with an average age of (6.92 ± 2.48) 
years. The study was approved by the Medical 
Ethics Committee of the Children’s Hospital 
affiliated to the Capital Institute of Pediatrics 
(SHERLL2024046).

Inclusion and exclusion criteria

Inclusion criteria: ① Diagnosis of scalp hema-
toma confirmed by cranial CT; ② Indication for 
treatment with modified negative-pressure 
drainage; ③ Informed consent obtained from 
patients’ guardians. 

Exclusion criteria: ① Severe heart, hepatic, or 
renal dysfunction; ② Presence of cardiovascu-
lar, cerebrovascular, or pulmonary diseases; ③ 
Cognitive impairment; ④ History of drug aller-
gy; ⑤ Intolerance to or contraindications for 
modified negative-pressure drainage; ⑥ Con- 
current use of other treatment modalities that 
may confound therapeutic evaluation; ⑦ In- 
complete treatment due to personal reasons.

Modified negative-pressure drainage

All patients underwent modified negative-pres-
sure drainage. Patients were positioned appro-
priately, and head fixation was ensured. The 
hematoma site and its surrounding skin were 
routinely disinfected using 0.5% iodine solu-
tion. Sterile fenestrated drapes were applied, 
and the procedures strictly adhered to aseptic 
protocol.

The puncture site was selected at the lowest 
point of hematoma fluctuation. A handheld 
venous puncture needle was used to puncture 
through the skin and advance 0.5-2.0 cm into 
the subcutaneous tissue until the hematoma 
cavity was accessed. Blood was then slowly 
aspirated. Once aspiration was complete, the 
needle was fixed in place. A transparent sterile 
dressing was applied at the puncture site, cov-
ered with sterile gauze, and the end of the nee-
dle was connected to a disposable infusion set, 
which in turn was connected to a negative-
pressure device to initiate continuous 
drainage.

Implementation of care programs 

Control group: Patients in the control group 
were given routine nursing care, including mon-
itoring of vital signs, observation of drainage 
tubes, administration of prescribed medica-
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tions, preparation of emergency equipment, 
and adherence to aseptic techniques to pre-
vent infections.

Observation group: (1) Admission nursing: 
Medical history and health education: Upon 
admission, nursing staff obtained a detailed 
medical history including past illness, allergies, 
and family genetic conditions to comprehen-
sively assess the patient’s condition. Patients 
and families were educated on disease etiolo-
gy, symptoms, treatment options, and progno-
sis to reduce their anxiety. Examination prepa-
ration: Patients and caregivers were informed 
about procedures such as B ultrasound, CT, 
and MRI, including pre-exam preparations and 
positional requirements. Caregivers were guid-
ed to assist in calming and positioning the child 
to ensure smooth examination and accurate 
results. Psychological support: Nurses obser- 
ved the emotional state of caregivers and pro-
vided timely counseling for anxiety or depres-
sion. Communication and reassurance, includ-
ing sharing successful cases, were used to 
improve caregiver confidence and support 
treatment compliance.

(2) Preoperative care: Scalp preparation: Hair 
removal was performed gently using surgical 
scissors per standardized protocols to ensure a 
clean field and avoid scalp injury. The purpose 
and significance of skin preparation were 
explained to families to encourage cooperation. 
Surgical preparation: Nurses assisted in pre-
paring surgical instruments, dressings and 
medicines, confirmed equipment functionality, 
ensured proper patient positioning, and safe-
guarded comfort and safety prior to surgery. 

(3) Intraoperative care: Vital signs monitoring: 
Heart rate, blood pressure, respiration rate and 
other vital signs were continuously monitored 
using a cardiac monitor. Abnormalities, such as 
sudden drop in heart rate or blood pressure, 
were promptly reported to physicians, and 
emergency support was provided when need-
ed. Surgical assistance: Nurses assisted sur-
geons with sterile technique, passed instru-
ments accurately, and helped with drainage 
tube placement and fixation to minimize infec-
tion risks and ensure procedural success.

(4) Postoperative care: Pain management: Pain 
care plans were tailored to patients’ condition 
and pain level. Cognitive distractions (e.g., car-

toons, storytelling) were used for mild pain, 
while analgesics were administered for mo- 
derate-to-severe pain as prescribed. Adverse 
effects (e.g., respiratory depression, nausea) 
were monitored and reported for prompt adjust-
ment. Hematoma monitoring and bacterial cul-
ture: Hematoma size, color and consistency 
were regularly assessed. Blood from the drain-
age site was cultured to detect infection; if posi-
tive, antibiotic therapy was adjusted based on 
sensitivity results. Drainage tube care: The 
drainage tube was inspected daily for secure 
fixation. Drainage device function, negative 
pressure stability, and tube patency were 
checked regularly. Drainage volume and char-
acteristics were documented; abnormal chang-
es were reported immediately. Scalp cleaning 
and disinfection: Postoperative scalp hygiene 
was maintained, with gentle disinfection around 
the wound to prevent irritation. Skin color and 
signs of poor perfusion (e.g., pallor, cyanosis) 
were monitored to determine the need for re-
intervention. Positioning care: Head elevation 
was encouraged to reduce swelling and improve 
venous return. Patients were repositioned 
every 2 hours to prevent pressure sores and 
avoid dislodging the drainage tube. Eye protec-
tion: Sterile saline swabs were used to clean 
around the eyes during head care to prevent 
disinfectant-induced conjunctival irritation. Any 
accidental exposure was immediately flushed, 
and abnormalities were referred for ophthalmo-
logic evaluation. Special care for newborns: 
Newborns received additional care, including 
gentle cleansing of vernix caseosa using warm 
water and soft cloths, and tailored feeding guid-
ance based on weight and age to ensure ade-
quate nutrition and promote growth. 

Nurse-patient communication and relationship 
maintenance 

Nurses provided detailed explanations of dis-
ease, treatment plan, and prognosis to family 
members to address concerns and reduce mis-
understandings. Regular communication about 
patient status and treatment progress was 
maintained, and family feedback was respect-
ed during care planning. These efforts aimed to 
enhance satisfaction, strengthen the nurse-
patient relationship, and minimize disputes. 

Outcome measures

(1) Clinical Recovery Indicators: Drainage dura-
tion, time to hematoma resolution, and wound 
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healing time were recorded and compared 
between the two groups [13].

(2) Hematologic and Inflammatory Markers: 
Hemoglobin (Hb), prothrombin time (PT), acti-
vated partial thromboplastin time (APTT), fibrin-
ogen (Fib), C-reactive protein (CRP), pro-calcito-
nin (PCT), and white blood cell count (WBC) 
were measured preoperatively, and at 24 and 
72 hours postoperatively in both groups [14].

(3) Postoperative complications and Readmi- 
ssion: The incidence of postoperative complica-
tions, including calcification, secondary infec-
tion, scalp necrosis, and cranial deformity, as 
well as readmission rate were recorded and 
compared between the two groups of patients 
[15]. Complication and readmission rates were 
calculated as follows: Rate (%) = (Number of 
cases/Total number of patients) × 100%. 

(4) Hospitalization Metrics: Length of stay and 
total hospitalization costs were documented 
and compared between groups [16].

(5) Pain Assessment: At 48 h postoperatively, 
pain was assessed using the FLACC (Face, 
Legs, Activity, Cry, Consolability) scale [17], 
which evaluates five behavioral domains, each 
scored from 0 to 2. The total score ranges from 
0 to 10, with 0 indicating no pain, 1-3 indicating 
mild pain, 4-6 indicating moderate pain, and 
7-10 indicating severe pain.

(6) Quality of Care Evaluation: On the day of dis-
charge, nursing quality was scored using a 
standardized quality of care evaluation scale, 
which included four domains, namely, disease 
understanding, risk assessment, drainage tube 
maintenance, and nurse-patient communica-
tion, with 25 points for each item with a total of 
100 points. Higher scores indicated better care 
quality [18].

(7) Nursing Satisfaction: Family-reported satis-
faction with nursing care was assessed using a 
20-item questionnaire (5 points per item, total 
score: 100) on the day of discharge [19]. A 
score <70 indicated dissatisfaction, 70-89 indi-
cated satisfaction, and ≥90 indicated high sat-
isfaction. The satisfaction rate = (very satisfied 
+ satisfied)/total number of cases × 100%.

Statistical methods

Data were analyzed using SPSS 27.0, and gra- 
phical representations were generated using 

GraphPad Prism 8.0. Continuous variables con-
forming to a normal distribution were expressed 
as mean ± standard deviation (

_
x  ± s) and com-

pared between groups using independent sam-
ples t-test. Non-normally distributed data were 
expressed as [M (Q1, Q3)] and analyzed using 
the Kruskal-Wallis H test. Repeated measures 
analysis of variance (ANOVA) was applied to 
compare hematologic indices across different 
time points within each group. Age group com-
parisons were performed using multiple t-tests, 
with the Holm-Sidak method applied to correct 
for multiple comparisons. Counted data were 
expressed as [n (%)] and analyzed using the chi-
square test. A P value <0.05 was considered 
significant.

Results

Comparison of baseline data between the two 
groups

There were no significant differences in base-
line characteristics, including gender, age, 
hematoma site, or cause of disease, between 
the two groups (P>0.05), indicating comparabil-
ity (Table 1).

Comparison of hematologic data between the 
two groups 

Preoperatively, there were no significant differ-
ences in Hb, PT, APTT, Fib, CRP, PCT, or WBC 
between the two groups (P>0.05). At 24 h post-
operatively, Hb and Fib levels were significantly 
higher in the observation group than in the con-
trol group (P<0.05), while PT, APTT, CRP, PCT, 
and WBC levels were significantly higher in the 
control group (P<0.05). At 72 h postoperatively, 
significant differences persisted in Hb, CRP, 
PCT, and WBC, whereas PT, APTT, and Fib 
showed no significant intergroup difference 
(P>0.05) (Table 2).

Comparison of rehabilitation indicators be-
tween the two groups

In the observation group, the average drainage 
duration was (4.37 ± 0.27) d, the average 
hematoma resolution time was (7.23 ± 0.69) d, 
and the mean wound healing time was (11.23 ± 
2.35) d. The time for these data in the control 
group was (4.55 ± 0.44) d, (9.51 ± 1.80) d, and 
(15.78 ± 2.47) d, respectively. All three indica-
tors showed significantly faster recovery in the 
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Table 1. Comparison of baseline data between the two groups [n (%)] (
_
x  ± s)

Item Observation group (n = 50) Control group (n = 52) t/χ2 P
Gender 0.157 0.692
    Male 26 (52.00) 25 (48.08)
    Female 24 (48.00) 27 (51.92)
Age (years) 6.92 ± 2.48 7.00 ± 2.47 -0.163 0.871
Hematoma site 1.986 0.371
    Subgaleal 26 (52.00) 22 (42.31)
    Subperiosteal 21 (42.00) 23 (44.23)
    Other 3 (6.00) 7 (13.46)
Causes of disease 2.937 0.401
    Birth injuries 21 (42.00) 23 (44.23)
    Sharp force injuries 10 (20.00) 16 (30.77)
    Bump injuries 15 (30.00) 9 (17.31)
    Other 4 (8.00) 4 (7.69)

observation group compared with the control 
group (P<0.05) (Figure 1).

Comparison of hospitalization time and ex-
penses between groups

The observation group had a significantly short-
er mean hospital stay (4.64 ± 1.60) d, and 
lower hospitalization expense (1855 ± 545.5) 
yuan compared to the control group ((6.48 ± 
1.24) d; (2250 ± 475.30) yuan, respectively) 
(both P<0.05) (Figure 2).

Comparison of rehabilitation indicators be-
tween the two groups stratified by age 

Patients in both groups were stratified into 
three age ranges: <4 years, 4-8 years, and >8 
years. In the <4 years group, the scalp hema-
toma resolution time was significantly shorter 
in the observation group compared to the con-
trol group (P<0.05), while no significant differ-
ences were observed in drainage duration, 
wound healing time, or hospitalization time 
(P>0.05). In the 4-8 years group, the scalp 
hematoma resolution time, wound healing 
time, and hospitalization time of patients in the 
observation group were considerably less than 
those of the control group (P<0.05); however, 
there was no obvious difference in the drainage 
duration between the two groups (P>0.05). In 
the >8 years group, the drainage time, hema-
toma resolution time, and wound healing time 
were shorter in the observation group than in 
the control group (P<0.05), whereas hospital-

ization time did not differ significantly (P>0.05) 
(Figure 3).

Comparison of pain scores between groups

Prior to intervention, no significant differences 
were observed in each FLACC subscale score 
or total scores between the groups (P>0.05). 
Following the intervention, the observation 
group showed considerably lower scores across 
all subscales as well as the total scores com-
pared to the control group (P<0.05) (Table 3). 

Age-stratified analysis of FLACC scores re- 
vealed that in the 4-8 year and >8 year age 
groups, the observation group had significantly 
lower scores in all FLACC subscales and total 
scores compared to the control group (P<0.05); 
In the <4 years age group, facial expression, 
crying, leg movement, and total scores were 
significantly lower in the observation group 
(P<0.05), whereas consolability and activity 
scores showed no significant difference be- 
tween the two groups (P>0.05) (Figure 4).

Comparison of incidence of postoperative com-
plications between groups

In the observation group, one patient devel-
oped calcification, and two patients developed 
secondary infection, yielding an overall compli-
cation rate of 6%. In the control group, three 
patients developed calcification, six patients 
developed secondary infection, and two pa- 
tients developed scalp necrosis, with a total 
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complication rate of 21.15%. The complication 
rate in the observation group was significantly 
lower than that in the control group (P<0.05). 
Furthermore, six patients in the control group 

were readmitted postoperatively with a read-
mission rate of 11.54%, whereas no readmis-
sion occurred in the observation group (P<0.05) 
(Table 4).

Table 2. Comparison of hematological and inflammatory indicators between the two groups [M (Q1, 
Q3)]

Hb (g/dL)
F P

Preoperative 24 h postoperative 72 h postoperative
Observation group (n = 50) 12.98 (12.68, 13.44) 11.11 (10.41, 11.45)* 12.09 (11.37, 12.60)*,# 167.227 <0.001
Control group (n = 52) 12.87 (12.47, 13.43) 9.88 (9.43, 10.40)* 10.89 (10.48, 11.45)*,# 423.414 <0.001
Z -0.994 -6.865 -6.878
P 0.320 <0.001 <0.001

PT (s)
F P

Preoperative 24 h postoperative 72 h postoperative
Observation group (n = 50) 12.35 (11.73, 12.79) 12.29 (11.90, 12.56) 11.84 (11.36, 12.35)# 6.285 0.008
Control group (n = 52) 12.26 (11.60, 12.71) 13.89 (13.36, 14.42)* 11.99 (11.69, 12.57)# 163.658 <0.001
Z -0.679 -8.702 -1.362
P 0.497 <0.001 0.173

APTT (s)
F P

Preoperative 24 h postoperative 72 h postoperative
Observation group (n = 50) 29.39 (27.50, 32.29) 32.35 (30.80, 33.78)* 29.51 (26.86, 32.59) 11.067 <0.001
Control group (n = 52) 30.96 (28.78, 33.82) 37.52 (35.42, 41.26)* 29.40 (27.22, 32.45)# 112.245 <0.001
Z -1.724 -8.063 -0.054
P 0.085 <0.001 0.957

Fib (g/L)
F P

Preoperative 24 h postoperative 72 h postoperative
Observation group (n = 50) 3.08 (2.45, 3.64) 3.01 (2.56, 3.35) 2.94 (2.41, 3.70) 0.079 0.924
Control group (n = 52) 3.18 (2.61, 3.61) 2.43 (2.14, 2.74)* 3.22 (2.71, 3.60)# 33.989 <0.001
Z -0.753 -5.399 -1.158
P 0.451 <0.001 0.247

CRP (mg/L)
F P

Preoperative 24 h postoperative 72 h postoperative
Observation group (n = 50) 5.32 (2.25, 7.16) 20.29 (15.26, 24.53)* 13.99 (11.76, 17.09)*,# 177.202 <0.001
Control group (n = 52) 5.00 (2.56, 7.73) 25.99 (20.72, 33.39)* 18.73 (13.55, 25.00)*,# 212.334 <0.001
Z -0.435 -4.120 -4.043
P 0.663 <0.001 <0.001

PCT (µg/L)
F P

Preoperative 24 h postoperative 72 h postoperative
Observation group (n = 50) 0.23 (0.12, 0.37) 0.99 (0.74, 1.31)* 0.38 (0.28, 0.47)*,# 217.645 <0.001
Control group (n = 52) 0.29 (0.15, 0.42) 1.56 (1.30, 1.72)* 0.52 (0.40, 0.67)*,# 512.821 <0.001
Z -1.192 -6.481 -5.086
P 0.233 <0.001 <0.001

WBC (×109/L)
F P

Preoperative 24 h postoperative 72 h postoperative
Observation group (n = 50) 6.87 (5.36, 8.53) 10.05 (9.16, 11.51) 7.86 (5.80, 8.78) 60.984 <0.001
Control group (n = 52) 7.93 (5.53, 9.02) 13.21 (12.22, 14.34)* 10.12 (9.02, 10.92)*,# 203.444 <0.001
Z -1.011 -7.909 -7.267
P 0.312 <0.001 <0.001
Note: Hb: Hemoglobin, PT: Prothrombin Time, APTT: Activated Partial Thromboplastin Time, Fib: Fibrinogen, CRP: C-reactive protein, PCT: Procalci-
tonin, WBC: White Blood Cell Count. *Indicates a difference from preoperative comparisons, P<0.05. #Indicates a difference from 24 h postopera-
tive comparisons, P<0.05.
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Comparison of quality of nursing care scores 
between groups

The observation group demonstrated signifi-
cantly higher scores across all domains of nurs-
ing care quality assessment compared to the 
control group (condition mastery: (21.78 ± 
1.90) vs. (19.53 ± 2.37); risk assessment: 
(20.88 ± 1.51) vs. (18.98 ± 2.03); drainage 
maintenance: (22.33 ± 1.43) vs. (21.53 ± 
1.89); nurse-patient communication: (22.12 ± 
2.09) vs. (18.56 ± 2.50)) (all P<0.05). The total 
score was (87.11 ± 3.00) in the observation 
group, significantly higher than (78.60 ± 4.65) 
in the control group (P<0.05) (Figure 5A, 5B). 
Stratified by age, the highest scores was 

than that in the control group (χ2 = 9.009, P = 
0.002) (Table 5).

Discussion

Modified negative-pressure drainage is current-
ly the mainstay treatment for pediatric large 
scalp hematomas [3, 20]. However, due to the 
poor cooperation, immature organ systems, 
and underdeveloped immune function of pedi-
atric patients, they are at higher risk for compli-
cations such as infection and tissue necrosis. 
Therefore, effective clinical treatment must be 
accompanied by high-quality nursing interven-
tions to ensure safety and therapeutic efficacy 
[21, 22].

Recently, the standardized nursing process has 
been widely used in clinical settings. Its struc-
tured protocols and clearly defined procedures 
have been shown to enhance patient recovery 
and reduce adverse reactions and complica-
tions, making it a valuable framework for clini-
cal nursing practice [11, 23-25]. In this study, a 
standardized nursing process was implement-
ed in the perioperative care of children under-
going modified negative-pressure drainage for 
giant scalp hematoma. Results showed that 
the drainage duration, hematoma resolution 
time, and wound healing time of patients in the 
observation group were significantly shorter 
than those of the control group. In addition, the 
hospitalization time and associated costs were 
noticeably reduced. Subgroup analysis by age 
further supported the benefits of standardized 
nursing: in the <4 years group, the hematoma 

Figure 1. Comparison of postoperative rehabilitation indicators between the 
two groups. A. Drainage time; B. Hematoma resolution time; C. Wound healing 
time. Note: *P<0.05, **P<0.01.

Figure 2. Comparison of hospitalization time (A) 
and expenses (B) between the two groups. Note: 
**P<0.01.

observed in the observation 
group with age <4 years 
(Figure 5C).

Nursing satisfaction

In the observation group, 32 
caregivers reported being 
very satisfied, 17 satisfied, 
and 1 dissatisfied, resulting 
in an overall satisfaction 
rate of 98.00%. In the con-
trol group, 19 reported very 
satisfied, 23 reported sati- 
sfied, and 11 dissatisfied, 
with a satisfaction rate of 
80.77%. Nursing satisfac-
tion in the observation group 
was considerably higher 
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resolution time in patients of the observation 
group was significantly shorter; in the 4-8 years 
group, the hematoma resolution time, wound 
healing time, and hospitalization time in the 
observation group were all significantly shorter; 
and in the >8 years group, the drainage dura-
tion, hematoma resolution time, and wound 
healing time were all markedly shorter in the 
observation group. These findings indicate that 
the standardized nursing interventions pro-
mote earlier recovery and reduce economic 
burden, consistent with previous reports [26, 
27]. One possible reason is that the traditional 
nursing practices are passive, with care lagging 
behind the evolving condition, resulting in poor 
care outcomes [28]. In contrast, the standard-
ized nursing intervention emphasizes proac-
tive, stage-specific perioperative care tailored 
to the child’s clinical status. Preoperatively, this 
includes comprehensive condition assess-

inflammatory status between the groups during 
the early postoperative period. At 72 hours 
post-surgery, significant differences in Hb and 
other relevant indices persisted, while PT, APTT, 
and Fib levels exhibited a tendency towards 
convergence, suggesting ongoing disparity in 
systemic recovery. These findings imply that 
while coagulation function stabilized over time, 
differences in inflammatory status and hemato-
logic data remained evident throughout early 
recovery. This pattern can be attributed to the 
implementation of a standardized nursing pro-
cess [32]. The standardized nursing process 
adopted by the observation group effectively 
reduced the postoperative stress reaction of 
the children through systematic, comprehen-
sive, and personalized nursing measures. 
Preoperatively, nursing staff provided compre-
hensive education regarding the disease and 
treatment plan, alongside psychological guid-

Figure 3. Comparison of rehabilitation indicators between the two groups of 
patients stratified by age. A. Drainage time; B. Hematoma resolution time; C. 
Wound healing time; D. Hospitalization time. Note: *P<0.05, **P<0.01.

ment, emotional support, 
and caregiver engagement 
to facilitate cooperation and 
ensure proper positioning for 
surgery [29]. Intraoperative- 
ly, continuous monitoring 
allows for early detection of 
abnormalities, enabling pro- 
mpt medical intervention 
and targeted pain manage-
ment to reduce agitation 
and crying, thereby support-
ing procedural success [30]. 
Postoperatively, focused ca- 
re on drainage tube manage-
ment and complication pre-
vention further reduces ad- 
verse outcomes [31]. Colle- 
ctively, these comprehensi- 
ve and anticipatory nursing 
measures enhance the over-
all quality of care and accel-
erate patient recovery.

In this study, at 24 hours 
postoperatively, the obser-
vation group exhibited signif-
icantly higher levels of Hb 
and Fib compared to the 
control group. Conversely, 
the control group demon-
strated higher levels of PT, 
APTT, CRP, PCT, and WBC, 
indicating pronounced differ-
ences in coagulation and 
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ance to both children and their families. These 
interventions helped stabilize emotional and 

physiological status prior to surgery, reducing 
perioperative stress and enhancing surgical tol-

Figure 4. Comparison of pain scores between the two groups of patients stratified by age. A. Consolability scores; 
B. Facial expression scores; C. Crying scores; D. Leg movement scores; E. Activity scores; F. Total scores. **P<0.01.

Table 3. Comparison of FLACC scores between the two groups before and after nursing interventions 
(
_
x  ± s)

Item Observation group (n = 50) Control group (n = 52) t P
Consolability Pre-intervention 0.84 ± 0.22 0.82 ± 0.20 0.475 0.636

Post-intervention 0.39 ± 0.07 0.77 ± 0.19 -13.347 <0.001
Facial expression Pre-intervention 0.83 ± 0.21 0.81 ± 0.22 0.483 0.630

Post-intervention 0.37 ± 0.09 0.72 ± 0.22 -10.481 <0.001
Crying Pre-intervention 0.88 ± 0.20 0.86 ± 0.22 0.480 0.632

Post-intervention 0.35 ± 0.05 0.82 ± 0.21 -15.586 <0.001
Leg movement Pre-intervention 0.85 ± 0.20 0.83 ± 0.21 0.458 0.648

Post-intervention 0.36 ± 0.08 0.78 ± 0.21 -13.217 <0.001
Activity Pre-intervention 0.82 ± 0.23 0.84 ± 0.23 -0.457 0.649

Post-intervention 0.35 ± 0.06 0.82 ± 0.23 -14.151 <0.001
Total score Pre-intervention 4.22 ± 0.36 4.16 ± 0.46 0.714 0.477

Post-intervention 1.82 ± 0.17 3.91 ± 0.51 -27.901 <0.001
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erance [33]. Postoperatively, patient conditions 
were closely monitored. For instance, hemoglo-
bin levels were routinely monitored for 24 hours 
post-surgery. Upon identifying a decline in 
hemoglobin levels, prompt interventions, such 
as fluid resuscitation or transfusion, were initi-
ated to support hemodynamic stability and Hb 
recovery. Additionally, the standardized nursing 
process attaches great importance to the 
dynamic monitoring of coagulation indexes. 
Abnormal coagulation indicators detected in 
the early postoperative phase prompted imme-

diate, targeted interventions, including antico-
agulant dose adjustments and supplementa-
tion of coagulation factors, facilitating a faster 
return to normal coagulation parameters by 72 
hours. Concurrently, the meticulous wound 
management, adherence to strict aseptic surgi-
cal procedures, and rapid identification and 
treatment of infection-related indicators result-
ed in a significant decrease in inflammatory 
response, as evidenced by lower CRP, PCT, and 
WBC levels in the observation group within 
postoperative 72 hours. In summary, the imple-

Figure 5. Comparison of quality of nursing care scores between the two groups. A. Comparison of individual qual-
ity of care scores between the two groups. B. Comparison of total quality of care scores between the two groups. 
C. Comparison of total quality of care scores between the two groups stratified by age. Note: *P<0.05, **P<0.01.

Table 4. Comparison of the incidence of postoperative complications between the two groups [n (%)]
Item Observation group (n = 50) Control group (n = 52) χ2 P
Calcification 1 (2.00) 3 (5.77) - -
Secondary infection 2 (4.00) 6 (11.54) - -
Scalp necrosis 0 (0) 2 (3.85) - -
Cephalic deformity 0 (0) 0 (0) - -
Total incidence 3 (6.00) 11 (21.15) 4.943 0.026
Readmission 0 (0) 6 (11.54) 6.130 0.013

Table 5. Comparison of nursing satisfaction rate between the two groups [n (%)]
Item Observation group (n = 50) Control group (n = 52) χ2 P
Very satisfied 32 (64.00) 19 (36.54) - -
Satisfied 17 (34.00) 23 (44.23) - -
Dissatisfied 1 (2.00) 11 (21.15) - -
Total satisfaction 49 (98.00) 42 (80.77) 9.009 0.002
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mentation of standardized nursing process sig-
nificantly improved postoperative physiologic 
outcomes in pediatric patients by reducing 
stress responses, promoting hemostatic recov-
ery, and mitigating inflammation, thereby accel-
erating recovery and enhancing overall clinical 
outcomes.

The FLACC pain assessment demonstrated 
that post-intervention scores for consolability, 
facial expression, crying, leg movement, activi-
ty, and the total score were significantly lower in 
the observation group compared to the control 
group. This indicates that the standardized 
nursing process effectively alleviated postop-
erative pain. This improvement is likely attribut-
able to the implementation of individualized 
pain care strategies developed according to 
each child’s clinical condition. Age-stratified 
analysis further revealed that, in children aged 
4-8 years and >8 years, the FLACC scores 
across all subscales and the total scores of  
the observation group were significantly lower 
than those of the control group. This may be 
explained by the enhanced cognitive, communi-
cative, and pain-perception abilities of older 
children, allowing them to benefit more from 
structured nursing interventions and targeted 
pain management. In the <4 years age group, 
significant intergroup differences were ob- 
served in facial expression, crying, leg move-
ment, and total scores. However, no significant 
differences were found in consolability and 
activity scores. This may have been because 
consolability in younger children is heavily influ-
enced by parental involvement. The comfort 
provided by family members may have mitigat-
ed observable differences between routine and 
standardized nursing interventions in this 
domain [34]. In addition, due to limited mobility 
of younger children, particularly with regard to 
head movement, routine and standardized care 
processes were able to limit their movement 
through restraints, resulting in non-significant 
differences in activity scores.

The complication and readmission rates were 
considerably lower in the observation group 
compared to the control group, suggesting that 
the standardized nursing process effectively 
reduced postoperative complications. These 
results are similar to previous studies [11, 35]. 
Under conventional nursing models, postopera-
tive drainage monitoring is often insufficient, 
possibly leading to delayed or incomplete drain-

age. Prolonged accumulation of blood in the 
affected area can contribute to calcification 
and sustained pressure on scalp tissue, which 
may lead to scalp necrosis [36, 37]. Additionally, 
inadequate monitoring of drainage fluid charac-
teristics - such as changes in color or turbidity 
- may delay the detection of infection and thus 
increase the risk of secondary postoperative 
infections [38]. Standardized nursing empha-
sizes comprehensive postoperative manage-
ment, particularly in drainage tube mainte-
nance and complication prevention. Key inter-
ventions include routine inspection of drainage 
device functionality, monitoring the color and 
volume of drainage fluid, and scheduled reposi-
tioning of the patient to avoid drainage tube 
obstruction, tube dislodgment, and pressure 
ulcer formation. These measures collectively 
reduce the likelihood of adverse outcomes. The 
reduced readmission rate in the observation 
group was likely attributed to the comprehen-
siveness and effectiveness of the standardized 
care process. Conversely, the higher readmis-
sion rate in the control group may be explained 
by poorly controlled complications such as cal-
cification and scalp necrosis, which often 
necessitate additional surgical procedures 
[39].

It has been reported that standardized nursing 
interventions can significantly improve the 
quality of care in pediatric patients [40, 41], 
consistent with the findings of this study. 
Results from the nursing quality assessment 
and nursing satisfaction survey demonstrated 
that the observation group scored significantly 
higher than the control group across all evalu-
ated domains: disease mastery, risk assess-
ment, drainage maintenance, nurse-patient 
communication, as well as in total care quality 
and overall nursing satisfaction. The results 
indicate that the standardized nursing process 
significantly improved the quality of nursing 
services. Specifically, comprehensive preoper-
ative education for families improved disease 
mastery scores by enhancing caregiver under-
standing of the condition. Detailed preopera-
tive history-taking and continuous periopera-
tive monitoring contributed to higher risk 
assessment scores. Enhanced postoperative 
drainage care led to improved drain mainte-
nance scores. Maintaining good communica-
tion with the patient’s family throughout the 
perioperative period improved the nurse-
patient communication score. Furthermore, 
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this study found that children in the observa-
tion group had notably higher total quality of 
care scores across all age groups than those in 
the control group. This suggests that standard-
ized nursing procedures can improve the quali-
ty of care for children of all ages with huge scalp 
hematomas. The highest quality of care scores 
was found in children under four years of age. 
This is likely due to the greater reliance of 
younger children on family caregivers for treat-
ment compliance and cooperation, making 
caregiver engagement a critical determinant of 
care quality in this group [42, 43]. In this study, 
the standardized nursing process effectively 
improved family compliance and reduced nurs-
ing resistance through psychological support 
and health education. Meanwhile, the incorpo-
ration of pain and comfort management mini-
mized stress responses in children and ensured 
continuity of care, thereby further enhancing 
the overall quality of nursing.

This study demonstrated that the implementa-
tion of a standardized nursing intervention sig-
nificantly promotes early recovery and improves 
the quality of care in children with giant scalp 
hematomas undergoing modified negative-
pressure drainage. However, several limitations 
remain. For instance, the absence of long-term 
follow-up restricted the ability to assess the 
sustained efficacy of the intervention. Future 
studies should incorporate extended follow-up 
periods to evaluate long-term outcomes and 
identify prognostic risk factors associated with 
adverse recovery trajectories. Such investiga-
tions may facilitate the development of more 
targeted strategies to optimize long-term 
prognosis. 

In summary, standardized nursing interven-
tions have been shown to accelerate postoper-
ative recovery, reduce the incidence of compli-
cations, and improve the quality of care and 
nursing satisfaction in children with massive 
scalp hematomas treated with modified nega-
tive-pressure drainage. These findings support 
the clinical value of this intervention and sug-
gest wider use in pediatric surgical care. 
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