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Objective: Decompressive craniectomy as a treatment is often used in the rescue treatment
of critically ill patients in neurosurgery; however, there are many complications after this
operation. Subdural effusion is a common complication after decompressive craniectomy.
Once it occurs, it can cause further problems for the patient. Therefore, the purpose of this
study was to explore the safety and effectiveness of pressure dressings for subdural effusion
after decompressive craniectomy.

Methods: Patients who underwent decompressive craniectomy in our hospital from
January 2016 to January 2021 were included in this study, and all patients were followed
up for 6 months or more. After the operation, the patients were divided into two groups
according to whether they received a pressure dressing or a traditional dressing. Subdural
effusion, cerebrospinal fluid leakage, hydrocephalus and other complications were compared
between the two groups, and the differences in hospital duration, cost and prognosis between
the two groups were analyzed.

Results: A total of 123 patients were included in this study. Among them, 62 patients chose
pressure dressings, and 61 patients chose traditional dressings. The incidence of subdural
effusion in the pressure dressing group was significantly lower than that in the traditional
dressing group (P<0.05). There was no difference between the two groups in cerebrospinal
fluid leakage and hydrocephalus (P > 0.05). In addition, the length of hospital stay and the
total cost in the pressure dressing group were significantly lower (P<0.05).

Conclusion: Pressure dressing can effectively reduce the occurrence of subdural effusion
after decompressive craniectomy, and it does not increase the occurrence of other cerebrosp-
inal fluid-related complications.
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Introduction

Increased intracranial pressure often seriously threatens the lives of patients;
neurosurgery, intracerebral hemorrhage (ICH) and traumatic brain injury (TBI)
are the most common causes of increased intracranial pressure (ICP).! When the
ICP rises, the compliance of the brain blood vessels, the oxygenation capacity of
the brain tissue, and brain blood perfusion will all change. If intracranial hyper-
tension cannot be treated in a timely and effective manner, the patient’s condition
will worsen, brain herniation will develop, and even death can occur.? Therefore,
once the ICP increases, active treatment is required. In clinical work, we often use
drugs such as mannitol to reduce ICP; however, for patients with malignant high
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ICP or even brain herniation, surgical intervention is
required.> Decompressive craniectomy (DC) has under-
gone decades of development and application and has
become an important method for neurosurgery to resolve
intracranial hypertension.* DCs can increase the space
occupied by brain tissue, so they can effectively reduce
ICP, thereby improving abnormal brain physiological
functions caused by increased ICP.”

Although DC can obviously save the lives of most
patients, as a rescue operation method, it has many
disadvantages.® There are various complications after DC,
and the overall incidence of these complications is quite
high; therefore, they often cause severe problems for
patients and cause serious social and economic burdens.’
Regarding the probability of these complications, the most
common complications after DC mainly include postopera-
tive hemorrhage, postoperative infection, hydrocephalus,
subdural effusion, cerebrospinal fluid (CSF) leakage/fistula
formation, and so on.* ' Among these complications, the
incidence of subdural effusion is 12.5%27.4%,'! and it
occurs more frequently in children, with an incidence as
high as 57.1%."? Once subdural effusion has formed, neu-
rosurgeons will have to face another difficult challenge;
therefore, it is extremely important to prevent the occur-
rence of subdural effusion after DC. Although there are
several ways to reduce the occurrence of subdural effusion
(for example, dense meningeal repair during DC and early
cranioplasty), these methods cannot be applied to every

patient undergoing DC. Xu et al"?

found that using pressure
dressings after DC in TBI patients can prevent the occur-
rence of subdural effusion. Their study only included
patients with TBI, and it is still unknown whether pressure
dressings can prevent subdural effusion in patients under-
going DC due to other causes. Moreover, they did not
explore whether using a pressure dressing after DC would
increase the risk of other complications related to CSF
circulation disorders.

The purpose of our study was to further clarify whether
pressure dressings can prevent the occurrence of subdural
effusion after DC. At the same time, it is not clear whether
the pressure dressing will affect the outcome of other
cerebrospinal fluid-related complications after DC.

Methods
Subjects of the Study

The subjects of our study were all patients who received
DC in the

Department of Neurosurgery, People’s

Hospital of Guanghan City, from January 2016 to
January 2021. We excluded patients who were younger
than 18 years old and older than 80 years old, had
a follow-up time <6 months, had incomplete clinical
data, had subdural effusion that occurred immediately
after DC (within 3 days after DC), had significantly
elevated skin flap tension, and refused to be followed
up in this study. We use computers to allocate random
sequences. These patients were divided into an experi-
mental group (pressure dressing group) and a control
group (traditional dressing group). The family members
of all patients signed informed consent forms. Our study
followed the STROBE The
approved by the People’s Hospital of Guanghan City

statement. study was

Ethics Committee.

Data Collection and Outcome

Assessment

When patients were admitted to the hospital, we recorded
their clinical characteristics and demographics, including
the following: age, sex, preoperative Glasgow Coma Scale
(GCS) score, preoperative/intraoperative diagnosis (ICH
or TBI), degree of preoperative midline displacement pre-
sence of a reoperative intracranial hemorrhage, surgical
side (left, right, or both sides), and postoperative dressing
of the skull defect (pressure dressing or traditional dres-
sing). Complications related to postoperative CSF circula-
tion disorders were also recorded, including subdural
effusion, thickness of subdural effusion, time of appear-
ance of subdural effusion (days after operation), time of
subdural effusion disappearance (time from appearance to
disappearance of effusion), subdural hygroma, and CSF
leakage/fistula formation. In addition, we also recorded
other information, including the length of hospitalization
(<30 days or >30 days) and the total cost of hospitaliza-
tion. All patients were followed up by telephone to assess
their recovery at 6 months after DC, and their long-term
outcomes were assessed using the Glasgow Outcome
Scale (GOS) (Table 1). In addition, we defined new sub-
dural effusions with a thickness of more than 2 mm found
in the re-examination of a head CT scan after the DC
operation as subdural effusion complicated by the DC
operation.

All of the patients underwent DC surgery performed by
highly experienced and well-trained neurosurgeons in our
hospital. For patients receiving pressure dressings after the
DC operation, we started to use elastic bandages to dress
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Table | Glasgow Outcome Scale (Glasgow Outcome Scale,
GO¥S)

Table 2 Clinical Characteristics and Demographic Data of the
Pressure Dressings Group and the Traditional Dressings Group

Score Description

| Death

2 Vegetative state

3 Severe disability

4 Moderate disability
5 Good recovery

the skull defect from the 4th to the 7th day after the
operation (usually dressing after the patient’s intracranial
drainage tube was removed), and the restraint pressure of
the elastic bandage was medium strength. In the subse-
quent treatment process, the restraint pressure of the clas-
tic bandage was appropriately adjusted according to the
patient’s condition. For those patients who were unwilling
to accept pressure dressings, we used traditional dressings.
Except for other special circumstances, all patients
received basically the same treatment after DC.

Statistical Analyses

All the data we collected were analyzed using SPSS version
24.0 (IBM, Armonk, New York, USA). All analyses were
performed between the pressure dressing group and the tra-
ditional dressing group. We used the mean + standard devia-
tion to represent continuous variables (age, preoperative
Glasgow score, preoperative midline shift, preoperative
intracranial hemorrhage, etc.). Categorical variables are
expressed in numbers and percentages (, sex, side of opera-
tion, occurrence of subdural effusion, etc.). After passing the
Kolmogorov—Smirnov test for the normality of continuous
variables, the ¢-test was used to compare the pressure dres-
sing group and the traditional dressing group; for the com-
parison between categorical variables, Pearson’s ¥ test or
Fisher’s exact test was used. The difference was considered
statistically significant when P<0.05.

Results

Clinical Characteristics

A total of 159 patients received DC treatment at People’s
Hospital of Guanghan City from January 2016 to
January 2021. Among them, 20 patients died early after the
DC operation, 4 patients were transferred to a higher-level
hospital after the operation, and 12 patients refused to follow
up or were lost to follow-up. Among the patients with sub-
dural effusion after the DC operation, 4 patients did not

Variable Pressure Traditional | P value
Dressing Dressing
Gender 0.642%
Male 47 44
Female 15 17
Age (years) meantSD 5313 5312 0.938°
Preoperative GCS meantSD | 61 62 0.486°
Preoperative or 0.363°
intraoperative diagnosis
Intracerebral 12 16
hemorrhage
Traumatic brain injury 50 45
Preoperative midline 0.7+0.3 0.7+0.2 0.988°
displacement
Preoperative intracranial 54%10 55%16 0.058°
hemorrhage volume
Surgical side 0.167%
Left 30 22
Right 32 39

Notes: °P value: Pearson’s ;{2 test or Fisher’s exact test; 5P value: t-test.

completely disappear until the end of follow-up. In the end,
a total of 123 patients were included in this study. Among
them, 62 patients chose postoperative pressure dressings, and
61 patients chose traditional dressings. Among these patients,
there were 35 cases of ICH and 88 cases of TBI.

The clinical characteristics and demographic data of
these patients are shown in Table 2. The data results
showed that there were no significant differences in age,
sex, preoperative GCS score, preoperative/intraoperative
diagnosis, preoperative midline displacement, preoperative
intracranial hemorrhage volume, or surgical side (left,
right or bilateral) between the pressure dressing group
and the traditional dressing group (P > 0.05).

Complications of CSF After DC

Among the cerebrospinal fluid-related complications, there
were 7 patients with subdural effusion in the pressure dres-
sing group and 17 patients with subdural effusion in the
traditional dressing group. There was a significant difference
between the two groups (P<0.05). However, there was no
significant difference in other cerebrospinal fluid disorder-
related complications, such as CSF leakage and hydrocepha-
lus (P>0.05). The cerebrospinal fluid-related complications
in the pressure dressings group and the traditional dressings
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Table 3 Shows the Cerebrospinal Fluid-Related Complications in
the Pressure Dressings Group and the Traditional Dressings Group

Variable Pressure Traditional P value
Dressing Dressing

Subdural effusion 0.020
Yes 7 17
No 55 44

Hydrocephalus 0.966
Yes Il 51
No Il 50

CSF leakage 0.809
Yes 8 7
No 54 54

Notes: P value: Pearson’s y* test or Fisher’s exact test.
Abbreviation: CSF, cerebrospinal fluid.

group are shown in Table 3. Compared with the pressure
dressing group, the traditional dressing group was more
likely to have subdural effusion after the DC operation.
Compared with the traditional dressing group, the pressure
dressing group did not experience significantly increased
occurrences of subdural effusion after DC The CT findings
of subdural effusion after DC in the pressure dressing group
are shown in Figure 1, and those of the traditional dressing
group are shown in Figure 2.

Other Data

In addition, we also analyzed the length of hospital stay
(<30 days or >30 days) and the total hospitalization

Figure | CT findings of subdural effusion after DC in the pressure dressings group.

Figure 2 CT findings of subdural effusion after DC in the traditional dressings group.

expenses of the pressure dressing group and the traditional
dressing group and found that there were significant dif-
ferences between the two groups (P <0.05) (Table 4). In
terms of the prognosis of the patients, there was no sig-
nificant difference in GOS score between the two groups
(P>0.05).

Discussion

We conducted a retrospective analysis of 123 patients who
underwent DC surgery in the Department of Neurosurgery
at our hospital and found that the incidence of subdural
effusion after DC surgery in the pressure dressing group

Table 4 Length of Hospital Stay, Total Hospital Expenses and
Prognosis of the Pressure Dressings Group and the Traditional
Dressings Group

Variable Pressure Traditional P value
Dressing Dressing
Length of hospital stay 0.036"
<30 days 19 9
230 days 43 52
Total hospitalization 11.7+3.7 13.6£5.9 0.034°
expenses mean+SD
(Unit: ten thousand
yuan)
GOS mean+SD 3.4x1.1 3.2+1.1 0.404°

Notes: °P value: Pearson’s )(2 test or Fisher’s exact test; P value: t-test.
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was significantly lower than that of the traditional dressing
group, but pressure dressings did not increase the occur-
rence of CSF leakage and hydrocephalus. In addition, the
length of hospital stay in the pressure dressing group was
shorter, and the total hospitalization cost was lower than
that in the traditional dressing group. The use of a pressure
dressing did not have an adverse effect on the patient’s
prognosis.

At present, many studies have shown that DC can
effectively reduce intracranial pressure, reduce the mortal-
ity of patients, and save more lives.>*'* However, there
are many complications after a DC operation, and the
incidence of these complications is also quite high.* In
the past, we often only paid attention to the benefits of DC
to patients and ignored the existence of these complica-
tions. As people pay more attention to the long-term
prognosis and quality of life of these patients, related
complications after DC surgery have gradually attracted
people’s attention. However, the occurrence of these com-
plications will not only pose a huge challenge to neuro-
surgeons but also increase the financial and mental
burdens for the patient’s family.'>'® Complications related
to CSF circulation disorders are very common postopera-
tive complications after DC and mainly include CSF leak-
age, hydrocephalus and subdural effusion. Once
complications related to CSF circulation disorders occur,
it is quite difficult to solve these problems under the
existing technical conditions.”!”'® Therefore, preventing
the occurrence of complications related to CSF circulation
disorders has become very important during the entire
treatment process of patients.

The incidence of subdural effusion after DC is very
high; however, the mechanism of the formation of sub-
dural effusion after DC is still unclear. The possible
reasons for its formation are as follows: the junction
between the dura and the arachnoid is only a thin layer
of collagen and cells, and the structure of these junctions
is very loose; therefore, this thin-layer structure is quite
fragile at the anatomical level, and it is very easily
destroyed when subjected to external forces.'”?® The
effect of external force can also cause changes in the
function of intracranial capillaries (increased osmotic
pressure), and the osmotic pressure of the subdural
space changes with changes in capillary osmotic
pressure.”’ The destruction of the arachnoid membrane
can also lead to the formation of a one-way valve at the
damaged site, which makes the cerebrospinal fluid flow

continuously into the subdural space.””** Preoperative

midline displacement, preoperative basal cistern compres-
sion, etiology, and the formation of postoperative hydro-
cephalus are often related to the occurrence of subdural
effusion after DC.>> During the implementation of DC
surgical treatment, various anatomical structures are often
destroyed. Intraoperative and postoperative changes in
physiological functions, such as intracranial pressure,
will also lead to changes in capillary permeability.
Changes in various anatomical structures and physiologi-
cal functions will lead to cerebrospinal fluid circulation
obstacles and eventually lead to the formation of subdural
effusion.

Currently, the treatment options for subdural effusion
after DC are very limited. In terms of drug treatment,
acetazolamide or atorvastatin can be wused for
treatment.”® In terms of surgical treatment, a subdural
puncture drainage of an effusion, a thoracic or abdominal
cavity shunt, and early cranioplasty can be adopted.?’-**
However, regardless of which kind of treatment we adopt,
it will increase the burdens of the patients. Therefore, we
need to actively prevent the occurrence of subdural effu-
sion after DC. The effectiveness of pressure dressings, as
a new method to prevent subdural effusion after DC, has
been confirmed.'® However, there is a lack of research on
the safety of this method. Our study not only further
confirms that pressure dressings have a preventive effect
on the occurrence of subdural effusion after DC but also
further clarifies the safety of this method. Therefore, we
suggest that simple and economical pressure dressings
can be used to prevent subdural effusion for patients
after DC.

Limitations

Our research has the following shortcomings. First, our
study is a retrospective study, which leads to the occur-
rence of bias. Second, the sample size of this study is
small. We did not analyze the patients with ICH and TBI
separately, and we could not further study the effect of
pressure dressings after DC on the prevention of sub-
dural effusion in patients with ICH and TBI. Third,
although our study further confirmed that pressure dres-
sings can reduce the occurrence of subdural effusion
after DC, due to the small sample size, we failed to
further discuss whether the number of subdural effusions
and the duration of effusion disappearance after pressure
dressings were shorter than those of traditional dressings.
We hope to have a larger sample size and carry out more
in-depth research in a future study. Finally, our study is

Neuropsychiatric Disease and Treatment 2021:17

3123

Dove:


https://www.dovepress.com
https://www.dovepress.com

Huang et al

Dove

only aimed at the prevention of subdural effusion after
DC, and whether pressure dressings are effective for
patients who have subdural effusion after surgery still
needs to be further confirmed by research.

Conclusion

In our study, for patients with ICH and TBI, the use of
a pressure dressing (4—7 days after surgery) after DC
prevented the occurrence of subdural effusion. In addi-
tion, pressure dressings do not significantly increase the
occurrence of other complications related to CSF circu-
lation disorders (CSF leakage and hydrocephalus) after
DC. At the same time, pressure dressings can shorten the
length of the patient’s hospital stay and reduce the costs
to the patient during the hospital stay, so the use of
pressure dressings can produce better social and eco-
nomic benefits and reduce the burden on the patient’s
family. In addition, for the prognosis after DC, pressure
dressings did not worsen the patients’ outcomes.
Pressure dressings a safe and effective; therefore, we
recommend pressure dressings in the early postoperative

period for patients undergoing DC.
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