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Objective: Post-dural puncture headache (PDPH) is a complication after spinal anesthesia
(SA). Bed rest after SA is a common clinical practice to prevent the development of PDPH, but
the prophylactic effects are not clinically substantial. This study compared the effects of early
ambulation and prophylactic bed rest after spinal anesthesia, and surveyed the common care
policy after spinal anesthesia in Taiwan.

Methods: We surveyed the post-procedural care policy for SA among 102 general hospitals in
Taiwan. In April 2018, the nursing care policy after SA was altered from complete bed rest (up to
6 hours) to early ambulation (move freely on the bed) at our hospital. After propensity matching,
a total of 568 patients who received SA before or after changing of postoperative care policy
were included for analysis.

Results: Complete bed rest after SA is currently the standard postoperative care practice in
68.6% of hospitals in Taiwan. Most hospitals (41.4%) mandate complete bed rest for 8 hours
after procedures. In our cohort study, 12 cases in the bed-rest group and 5 cases in the early-
ambulation group developed PDPH after SA (4.2% vs. 1.8%; p = 0.090). Patients in the bed-
rest group had significantly higher incidence of newly onset low back pain (11.2% vs. 6.0%; p =
0.029). The overall satisfaction of anesthesia was similar between the two groups.

Conclusions: In Taiwan, prophylactic bed rest remains a common clinical practice after SA. Our
case-cohort study showed that prophylactic bed rest had no significant advantage regarding the
prevention of PDPH after SA. In fact, prolonged bed rest increased low back strain. However,
early ambulation after SA should be exercised under careful surveillance to prevent falls due to
residual motor blockade.
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Postdural puncture headaches (PDPH)
are relatively uncommon but important
anesthesia-related complication. It has been
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suggested that PDPH is caused by a bimodal
mechanism that involves decreased intracra-
nial pressure and cerebral vasodilation after
spinal anesthesia.'> The reported overall inci-
dence of PDPH after spinal anesthesia varies
from 0.1 to 36%.>* PDPH classically presents
as frontal-occipital headache that commonly
occurs within 24 hours after dural puncture,
but can occur anytime within 7 days.” The
headache worsens in the upright position and
improves in the lying position. The risk factors
for PDPH after spinal anesthesia include young
age, female gender, obstetric patients, larger
needle size, use of cutting needles, and multi-
ple dural punctures.® A number of therapeu-
tic approaches have been recommended for the
prevention of PDPH after spinal anesthesia,
such as hydration, prophylactic bed rest,’ pre-
administration of intravenous aminophylline,'
5-HT3 receptor antagonists'' and cosyntro-
pin'? as well as the use of atraumatic needles.”
Among these prophylactic strategies, bed rest
is the most commonly used clinical interven-
tion for preventing PDPH after dural punc-
ture,>'* as this approach is the most conserva-
tive and has very high clinical compliance.
Since changes in posture can affect cerebrospi-
nal fluid leakage and headache intensity, bed
rest in the supine position is the recommended
treatment for PDPH."> However, the prophylac-

tic effects of routine bed rest in the develop-
ment of PDPH after spinal anesthesia are ques-
tionable and did not show any beneficial effects
according to recent systematic reviews.'*!6
The clinical practice of routine bed rest after
subarachnoid puncture or spinal anesthesia was
first introduced in 1898"!% and still remains
a very common medical and nursing stan-
dard of care in Taiwan and other Asian coun-
tries.””?! Therefore, the aims of this study were
to survey the post-procedural care practices
for spinal anesthesia among the general hospi-
tals in Taiwan and compare the occurrence of
PDPH after changing the postoperative care
policy for spinal anesthesia in our institute.

Materials and Methods

Nationwide survey of post-procedural
care policy for spinal anesthesia in
Taiwan

The study was approved by the ethics
committee and the institutional review board
of E-Da Hospital (Approval number EMRP-
107-001). All tertiary and other regional
(primary and secondary) hospitals with clinical
anesthesia service in Taiwan were included in
this survey. The post-procedural care policy
for spinal anesthesia from each institute was
collected from the nursing staff in the post-
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Fig. 1 Case-controlled study flowchart. *Matching parameters included age, body mass index, gender, American
Society of Anesthesiologists (ASA) physical status, operation types, operation time
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Fig. 2 (A) Post-anesthesia care policy in medical centers and regional hospitals. Three hospitals were not included
(1 center and 2 regional hospitals), as there are no standard institutional care policies after spinal anesthesia.
Data were analyzed by Chi-square between medical centers and regional hospitals, p = 0.145. (B) Time
duration of bed rest in medical centers and regional hospitals. Eight hospitals (2 centers and 6 regional
hospitals) were not included, as the durations of prophylactic bed rest after spinal anesthesia of these
hospitals are less than 6 hours. Data were analyzed by Chi-square between medical centers and regional
hospitals, p = 0.320. Numbers appear in the columns indicate the actual number of hospitals included for

analysis.

anesthesia care unit (PACU) via telephone in-
terviews from October 25, 2019 to October 29,
2019. Two questions were delivered during the
interview:

1. Is routine prophylactic bed rest after spinal
anesthesia the standard post-procedural care in
your hospital?

2. If “yes” in question 1, please specify the
duration of prophylactic bed rest after spinal
anesthesia.

Case-cohort study of post-procedural
care for spinal anesthesia

This study was approved by the ethics
committee and the institutional review board of
E-Da Hospital (Approval number EMRP-107-
001). Written informed consent was waived
by the committee as the study only collected
general clinical data of in-hospital patients
regardless of age and gender who received
spinal anesthesia for surgical interventions and
were admitted to PACU after surgery from
March 19, 2018 to June 30, 2018. Patients who
admitted to the intensive care unit for postop-
erative care were excluded from the analysis.
Spinal anesthesia was performed by staff an-
esthesiologists using 26 or 27-gauge Quincke

spinal needles. The anesthesia and surgical
teams decided the levels of neuraxial block and
intraoperative positioning in accordance with
the anticipated operation time and surgical
sites. Patients were visited at bedside within
24 hours after operation and all adverse events
after spinal anesthesia were recorded by expe-
rienced PACU nurses.

The post-anesthesia care policy for spinal
anesthesia at our hospital was revised on April
1, 2019. In accordance with the change in care
policy, patients were grouped into the bed-rest
group (i.e., routine prophylactic bed rest for
6 hours ) and early-ambulation group (i.e., no
ambulatory restriction after spinal anesthesia).
This medical and nursing care policy after
spinal anesthesia was applied to PACU and all
medical wards and units. Propensity matching
of the two study groups was based on the
patients’ age, body mass index (BMI), gender,
American Society of Anesthesiologists (ASA)
physical status, types of operation and opera-
tion time (Fig. 1). The occurrence of PDPH
was defined as a newly developed headache
after spinal anesthesia that increased in inten-
sity in the upright position and was relieved
by lying down."” The headache can occur with
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Table 1. Patient demographical data and surgical factors.

. Early-ambulation Bed-rest

Characteristics (n=282) (n = 286) p value
Age (years) 61.4+17.2 62 £16.1 0.747
ASAPS Class 2.1+0.6 23+0.6 0.067
Operation time (min) 69.7+12.9 69.6+11.5 0.540
BMI (kg/m®) 255+45 259+5.0 0.302
Dose of intrathecal bupivacaine (mg) 11.2+2.8 10.8£3.3 0.006
Gender

Female 183 171 0.209

Male 99 115
Anesthesia level 0.571

Above T10 106 110

T10 or below 134 154
Surgery type 0.653

General and plastic surgery 72 73

Colorectal surgery 21 25

Urogenital surgery 94 88

Orthopedic surgery 95 100

ASA PS: American Society of Anesthesiologists physical status, BMI: body mass index, T10: dermatome level of
thoracic 10. Data are presented as mean + SD, and were analyzed by unpaired t-test or Ram-Sum test, as appropriate.

or without additional neurological symptoms
such as neck stiffness, blurred vision, or
tinnitus.'” Back pain was defined as a newly
developed discomfort or pain in the lower back
region after spinal anesthesia with or without
radiating symptoms. Back pain severity was
assessed using a visual analogue scale (VAS)
that ranged from 0 (no pain) to 10 (most severe
pain).” The satisfaction of anesthesia service
was evaluated by a 5-point Likert scale which
categorized patient responses into dissatisfied,
neutral, or satisfied.”

Statistical analysis

The values of continuous variables were
compared using an independent two-sample t
test or one-way ANOVA. Categorical variables
were compared using chi-square or Fisher’s
exact test. The potential risk factors included
patient demographics and clinical variables,
such as patient age groups, BMI, gender, ASA
physical status, types of surgery, and duration
of operation. Statistical significance was
accepted at a level of p < 0.05. All analyses
were carried out using the SAS software,
version 9.1 and the SPSS software, version
24.0 (IBM, Armonk, NY).

Results

Nationwide survey of post-spinal
anesthesia care policy in Taiwan

A total of 102 tertiary or regional hospi-
tals responded to the telephone survey (100%
response rate), including 23 medical centers
and 79 regional hospitals across all geographic
regions of Taiwan. Routine bed rest in supine
position after spinal anesthesia is currently the
standard postoperative care practice in 68.6%
(70/102) of these hospitals and there were
no differences between medical centers and
general hospitals (56% vs. 72%, respectively;
p = 0.145) (Fig. 2A). Most hospitals (68.6%)
that mandated routine post-procedural bed rest
and confined patients to bed for 6 — 8 hours
after spinal anesthesia (Fig. 2B). The policy
of duration of bed rest was similar between
the medical centers and regional hospitals (p =
0.320) (Fig. 2B).

Case-cohort analysis of PDPH in bed
rest and ambulatory groups

A total of 909 patients received spinal
anesthesia for surgical procedures during
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the study period (Fig. 1). After propensity
matching, 282 patients were included in the
early-ambulation group and 286 patients
were included in the bed-rest group (Fig. 1).
Patient characteristic parameters are shown in
Table 1. Seventeen patients developed PDPH
after spinal anesthesia in this cohort study,
resulting in an overall incidence of 2.99% for
spinal headaches. Although more patients in
the bed-rest group developed PDPH, the inci-
dence were not statistically different between
the two groups (4.2% vs. 1.8% for bed-rest vs
early-ambulation group, p = 0.090) (Table 2).
Symptoms of PDPH in these patients subsided
within 3 days after conservative treatment, and
none of these patients required further invasive
management (e.g., epidural blood patching).

In patients who requested bed rest after
spinal anesthesia, the occurrence of newly
onset back pain was significantly higher than
the early-ambulation group (11.2% vs. 6%,
respectively; p = 0.029) with an adjusted odds
ratio of 1.96 (95% CI: 1.064 — 3.625) (Table 2).
Furthermore, the average postoperative VAS
pain scores were higher in the bed-rest group
(Table 2). In addition, patient satisfaction of
anesthesia care was similar between the two
groups (data not shown).

Discussion
Although systematic reviews and several

evidence-based articles provide sufficient
evidence that routine prophylactic bed rest after

SA or dural puncture do not have any prophy-
lactic effect against PDPH,'*'>'® our nation-
wide survey of the postprocedural care policy
for SA indicated that routine postprocedural
bed rest for up to 8 hours remains a common
practice among tertiary and regional hospitals
in Taiwan. Our case-cohort observational study
also found that routine bed rest after SA did not
reduce the incidence of PDPH in comparison to
early ambulation. In contrast, prolonged supine
positioning significantly increased the risk of
developing back strain in these patients.

The debate on the prophylactic effects
of bed rest after lumbar puncture on PDPH
started more than 30 years ago.” Bed rest in
the supine position normalizes cerebral fluid
(CSF) hydrostatic pressure in the spinal cord
column. It was therefore theorized that prophy-
lactic bed rest following dural puncture might
reduce the leakage of CSF and prevent the de-
velopment of PDPH. However, clinical studies
suggested that the volume of CSF removed
after dural puncture and CSF opening pressure
did not affect the incidence and degree of post-
procedural headache."” After an analysis of 12
clinical studies (a total of 2,477 participants),
Areval-Rodriguez and colleagues found that
bed rest was associated with a higher incidence
of PDPH than immediate mobilization after
lumbar puncture, with a relative risk of 1.16
(95% CI: 1.02 — 1.32)." Among the general
population who received spinal anesthesia at
our hospital, we found that the overall inci-
dence of PDPH was 2.99%, which was similar

Table 2. Outcomes of postprocedural care after spinal anesthesia.

Early-ambulation

Bed-rest

(n=282) (n = 286) pa OR v
PDPH 5(1.8) 12 (4.2) 0.090 2.426 0.100
Low back pain 17 (6.0) 32 (11.2) 0.029 1.964 0.031
VAS of postoperative pain 0.6+1.3 09+1.6 0.004

Data are presented as n (%) for postdural puncture headache (PDPH) and low back pain, and presented as mean + SD
for visual analogue scale (VAS). p* value for chi-square test, p° value for odds ratio (OR)
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to that previously reported. Consistent with
the findings of previous clinical observational

4,14,19
"+ our case-cohort

studies and control trials,
demonstrated that prophylactic bed resting
failed to reduce the incidence of PDPH in
patients receiving spinal anesthesia. In fact,
those previous studies also provided moderate-
quality clinical evidence suggesting that bed
rest compared to immediate mobilization
can actually increase the overall incidence of
non-specific post-procedural headache with a
relative risk of 1.16 (95% CI: 1.02 — 1.32)."**
In addition to an increased incidence of post-
procedural headaches, our observational study
showed that patients who were assigned to the
complete bed-rest group had a higher incidence
of newly-developed low back pain during
recovery from spinal anesthesia. The intensity
of the low back pain in the bed-rest group was
also significantly higher than that in the early
ambulation group. Although our study did not
find any significant differences in the postoper-
ative patient satisfaction survey, the decreased
overall incidence of postoperative headaches
(PDPH and non-specific headache) and low
back pain would reduce postoperative care
burden for nursing and medical staff.

We undertook a nationwide telephone
survey of the standard nursing care policy after
spinal anesthesia at all tertiary and regional
hospitals in Taiwan that regularly perform in-
patient or out-patient surgical procedures.
Among the 102 hospitals that responded to
the telephone survey, the majority of medical
institutes (68.6%) instruct routine postopera-
tive bed rest for at least 6 hours in patients who
received spinal anesthesia. To the best of our
knowledge, this is the first large-scale, nation-
wide survey of spinal anesthesia postopera-
tive care policy. Although there is still a lack
of international consensuses on the necessity
of bed rest after spinal anesthesia, the clinical
evidence for routine practice of post-procedural
bed rest is not substantial, and may potentially
lead to additional adverse events, such as non-

specific headache and low back pain. There-
fore, it is necessary to reevaluate the standard
institutional postoperative care policy for
spinal anesthesia based on the currently avail-
able clinical evidence, particularly the practice
on routine prophylactic bed rest.

This study has a number of limitations.
First, the retrospective case-cohort study design
was subjected to selection and diagnostic bias.**
The patient populations who received spinal
anesthesia could be different before and after
the change in postprocedural care policy at our
hospital, even after retrospective propensity
matching of the two study groups. PDPH de-
velopment was recorded by nurse anesthetists
during the postoperative bedside visit within 24
hours after spinal anesthesia. The diagnosis of
PDPH was based on the characteristic clinical
symptoms and signs defined by the institu-
tional quality assurance checklist. Therefore, it
was possible that certain cases of PDPH with
minor symptoms or less characteristic clinical
presentations could have been underdiagnosed.
Second, we used only 26G and 27G spinal
needles for spinal anesthesia, which have been
proven to be associated with a lower risk of
PDPH.”** However, our findings might not
be extrapolated to other populations receiving
dural puncture using needles of different sizes.
Third, this study surveyed only the postopera-
tive care protocol of spinal anesthesia at the
tertiary and regional hospitals in Taiwan, but
not individual anesthesiologists who actually
managed the perioperative anesthesia care for
patients. The staff anesthesiologists might have
their own preference in patient care, including
postprocedural treatment protocol (bed rest vs.
early ambulation) after spinal anesthesia.

Conclusions

Our observational study supports the
general clinical recommendation that pro-
phylactic bed rest after spinal anesthesia does
not reduce the incidence of PDPH. In fact,
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prolonged confinement of the patient to bed

increased the incidence of newly developed

headache and low back pain. However, pro-

phylactic bed rest remains a common clinical

practice in postoperative care after spinal

anesthesia in Taiwan. Therefore, appropriate

revision of the institutional care policy after

anesthesia is needed. Nevertheless, since early

ambulation after neuraxial block may increase

the risk of in-hospital falls, it requires careful

surveillance to prevent falls due to residual

motor blockade.
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