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Background: Post—dural puncture headache (PDPH) is particularly likely to happen in
patients under obstetric care due to an unintentional dural puncture (UDP). There is as yet no
ideal strategy for preventing UDP-induced PDPH.

Objectives: The primary objective of this study was to assess whether a prophylactic epidural
blood patch (EBP) or prophylactic epidural infusion of hydroxyethyl starch (HES) is effective in
preventing PDPH for parturients with UDP compared with conservative treatments.

Study Design: Retrospective analysis from a single center’s inpatient data.
Setting: Department of Anesthesiology at a single center.

Methods: A retrospective study was conducted of a single center’s inpatient data from
January 2017 through March 2020. The study included parturients with UDP during neuraxial
anesthesia. The interventions of UDP included conservative treatment, prophylactic EBP,
and prophylactic epidural infusion of HES. The incidence of PDPH, the use of intravenous
aminophylline, therapeutic EBP, symptom onset, duration of headache, and duration of
hospital stay were compared.

Results: A total of 85 patients were analyzed. The incidences of PDPH were 84%, 52.6%
and 54.5% with conservative, prophylactic EBP, and prophylactic epidural HES treatments,
respectively. Compared with the conservative treatment, prophylactic EBP and prophylactic
epidural HES treatment significantly reduced the incidence of PDPH (P < 0.05). No significant
difference was found between the prophylactic EBP and prophylactic epidural HES groups.
Compared with the conservative treatment group, therapeutic EBP was significantly less used
in the prophylactic EBP and prophylactic epidural HES groups (P < 0.05). Prophylactic EBP
shortened the length of hospital stay of parturients with UDP (P < 0.05) while prophylactic
epidural HES showed no statistical difference compared with conservative treatment. No
severe complications, such as central nervous system and puncture site infection or nerve
injury, were found in those patients.

Limitations: Retrospective nature and single center data with a relatively small sample size.

Conclusions: Prophylactic management with EBP and epidural infusion of HES has an
effect in preventing the occurrence of PDPH; prophylactic EBP significantly shortened hospital
stay length in parturients with UDP.

Key words: Unintentional dural puncture, epidural blood patch, hydroxyethyl starch, post—
dural puncture headache, parturient
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ost—-dural puncture headache (PDPH) is a major

obstetric anesthesia issue. Neuraxial anesthesia

is the preferred method of anesthesia for
cesarean delivery or labor analgesia (1). Unintentional
dural puncture (UDP) during a neuraxial anesthesia
procedure occurs in approximately 0.7-1.5% of all
epidural anesthesia (2,3). Approximately 60%-80%
of these patients develop PDPH, which is particularly
likely to happen and is more obvious in patients under
obstetric care than in the general patient population
(4-6). PDPH is generally considered to be reversible
without long-term consequences. However, there is
increasing literature that reports PDPH causes long-
term headache (7), even severe complications such as
subdural hematoma, cranial nerve palsies and venous
sinus thrombosis (8). In addition, PDPH exacerbates pre-
existing disability, negates the mother’s ability to care
for her newborn, and increases health care costs due to
the increased length of hospitalization stay (5,6).

To date, several strategies exist to manage PDPH,
such as conservative treatments like bed rest, hydra-
tion, and oral caffeine. Epidural blood patch (EBP) is
identified as the definitive treatment for PDPH (4,9).
However, prophylactic EBP to prevent the occurrence
of PDPH is controversial, since EBP may lead to compli-
cations such as infection, meningitis, permanent spastic
paraparesis and back pain (10).

Most PDPH are self-resolving and not all patients
with a dural puncture develop PDPH (4,11). However,
in practice, the urge for rapid PDPH symptom relief
often necessitates aggressive management and earlier
EBP (11). Besides, fear remains that the application of
therapeutic EBP may cause a new UDP or injury from a
second puncture. Some clinicians have found a prophy-
lactic blood patch may eliminate the need for a second
EBP (12,13). The practice of administering a prophylac-
tic EBP has been reported to be employed in patients
under obstetric care after UDP in approximately half of
the academic centers in North America (14).

As an alternative to blood for injection into the
epidural space for the treatment of PDPH, saline is also
usually selected (15). However, the shorter long-term
efficacy of an epidural saline patch has been demon-
strated compared with EBP (16,17). Thus, hydroxyethyl
starch (HES) is considered to be an ideal candidate with
less antigenicity, plus a higher molecular weight and
viscosity, which allows it to remain in the epidural space
longer thereby providing sustained effects. Previous re-
ports have described epidural HES injection as a viable
treatment option for PDPH if a blood patch is contra-

indicated (18-20). However, one study suggested the
duration of increased pressure was less than 10 minutes
with a single injection of epidural HES (21).

In our medical center, prophylactic EBP and pro-
phylactic epidural infusion of HES through an epidural
catheter are commonly used to manage UDP in pa-
tients under obstetric care. Prophylactic epidural infu-
sion through an epidural catheter eliminates the need
for another needle insertion and is more accepted by
patients as well as physicians. We undertook this ret-
rospective study to assess whether prophylactic EBP
or prophylactic epidural infusion of HES is beneficial
for parturients with UDP compared with conservative
treatments.

MEeTHODS

The data from all patients with UDP in the Depart-
ment of Obstetrics of our institution from January 2017
through March 2020 were retrospectively analyzed.
Ethical approval for this retrospective study (Ethical
Committee No. 202020601) was provided by the Ethical
Committee of our institution on April 28, 2020.

Our obstetric anesthesia service follows a strict
protocol for collecting adverse events such as UDP and
PDPH. The use of electronic forms to record obstetric
complications was introduced in 2017. Throughout the
duration of this investigation, our obstetric anesthesia
team employed standardized, consistent anesthetic
procedures.

Patients scheduled for cesarean delivery were
mostly given combined spinal-epidural anesthesia,
with some receiving epidural anesthesia. For patients
scheduled for labor, epidural analgesia was performed.
Our center employed 16G Tuohy epidural needles and
25G pencil-point spinal needles.

Throughout the course of the study, procedures
for reporting and recording problems such as UDPs
and PDPH were standardized and consistent. The di-
agnosis of a UDP was made when there was a free
flow of cerebrospinal fluid through an epidural nee-
dle (wet tap) when attempting epidural puncture. A
PDPH diagnosis was based on International Headache
Society criteria: the headache develops within 5 days
of the neuraxial procedure; is usually accompanied by
neck stiffness, photophobia, or hearing changes; may
have a postural element; and is not accounted for by
any other reason (22). The exclusion criteria include
preeclampsia, eclampsia, migraine, meningitis, cere-
bral thrombosis, intracranial hemorrhage, and tension
headaches.
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Hospital Protocol for UDP Management

When UDP occurs in our hospital, the anesthesi-
ologist performs another attempt with one interspace
cephalad to the first attempt.

Management for UDP is initiated with conserva-
tive treatment as the protocol in our medical center.
Conservative treatment includes intravenous infusion
of 2,000-3,000 mL of fluid per day and bed rest for 72
hours. Until 2016, local protocols were altered to include
prophylactic EBP and prophylactic epidural infusion of
HES through the epidural catheter as first-line manage-
ment. Exclusion criteria of EBP included a temperature
greater than 37.8°C, coagulopathy and leukocytosis >
10.0 X 103 /uL (reference range 3.5 -9.5. X 10° /uL).

The prophylactic EBP includes injection 20 mL of
autologous blood via an epidural catheter at 6 hours
after UDP or the end of delivery (if the delivery time
was more than 6 hours after UDP) and then bed rest
for at least 2 hours.

The epidural catheter is then removed after the in-
jection. In patients with prophylactic epidural infusion of
HES, 6% hydroxyethyl starch 130/0.4 (150 mL) was infused
at a rate of 6 ml/h via epidural catheter from the end
of vaginal delivery or cesarean delivery and bed rest for
24 hours. Patients were asked to get adequate hydration
and bed rest for another 48 hours if PDPH still occurred.

If the pain Numeric Rating Scale (NRS-11) was > 4,
250 mg of aminophylline dissolved in 100 mL saline was
given through intravenous injection. Injection were
administered twice daily for 2 consecutive

charge (reported difficulties performing childcare) were
also collected. Demographic data, American Society of
Anesthesiologists physical status, anesthetic technique,
delivery type, and intervention were also collected.

Statistical Analysis

Continuous data (symptom onset, duration of head-
ache, length of hospital stay after neuraxial anesthesia)
was compared by one-way analysis of variance (ANOVA)
followed by Newman-Keuls for normal distribution data
and the Bonferroni test or by the Kruskal-Wallis H test
for non-normal distribution data. Categorical variables
(incidence of PDPH, aminophylline treatment, postop-
erative complications, recurrence of headache within
one week after discharge, readmission after discharge,
low back or combined low back and leg pain) were
compared by the y? test or Fisher’s exact test. Statistical
analyses were performed using IBM SPSS Statistics 25.0
(IBM Corporation). Statistical significance was set at a P
value < 0.05 (2-tailed for all tests).

REsuLts

A total of 88 patients were recorded; 2 patients
with preeclampsia or eclampsia and one patient with
a history of migraine were excluded. The data from
85 patients were analyzed. Of them, 25 patients were
treated with the conservative treatment; 38 patients
received prophylactic EBP, and 22 patients received a
prophylactic epidural infusion of HES (Fig. 1). Data re-

days. Therapeutic EBP was recommended in
patients when the above treatment was not
effective. All patients who experienced a
UDP were followed daily until all symptoms
were resolved and further assessed before
discharge.

Outcomes

88 cases were recorded

3 cases were excluded
2 pre-eclampsia or eclampsia
» 1 history of migraine

(may be confounding for the
aetiology of headache)

L L

The incidence of PDPH, use of intra-
venous aminophylline, use of therapeutic

Caonservative treatment
25) (n=38)

Prophylactic EBP | [ Prophylactic epidural HES
(n =22)

EBP, symptom onset, duration of headache,
duration of hospital stay, and delay after

L

expected discharge among the 3 treatments

PDPH (n=21, 84%)

PDPH (n=12, 54 5%)

PDPH (n=20, 52.6%)

were analyzed. Expected discharge is 2 days
after vaginal delivery and 3 days after ce-
sarean delivery in our center. Postoperative

- y

complications, low back or combined low

Aminophylline treatment
(n=14, 56%)

Aminophylline treatment
(n=8, 36.4%)

Aminophylline treatment
(n=10, 26.3%)

back and leg pain (NRS-11 > 3), recurrence of

headache (NRS-11 > 3) within one week after
discharge, and need for readmission after dis-

Fig. 1. Patient recruitment flow chart.
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garding patient characteristics and analgesic/anesthetic
technique used are shown in Table 1.

Main Outcomes

In the conservative treatment group, 21 of 25 pa-
tients had PDPH (84%). In the prophylactic EBP group,
20 of 38 patients had PDPH (52.6%) and 12 of 22 pa-
tients had PDPH (54.5%) (Table 2) in the prophylactic
use of epidural HES group. Compared with the conser-
vative treatment group, prophylactic EBP and HES both
significantly decreased the incidence of PDPH (P < 0.05,
Table 2) while there was no significant difference in the
incidence of PDPH between the prophylactic EBP and
HES groups.

The percentage of parturients requiring amino-
phylline was 56%, 26.3% and 36.4% in the conservative
treatment, prophylactic EBP, and prophylactic epidural
HES groups, respectively (P = 0.058) (Table 2).

Compared with the conservative treatment group,
therapeutic EBP was significantly less used in the pro-
phylactic EBP and prophylactic epidural HES groups (P
< 0.05) (Table 2). There was no significant difference in
the percentage of therapeutic EBP between the pro-
phylactic EBP and HES groups.

For parturients who developed PDPH, the onset of

Table 1. Characteristics of patients with unintentional dural
puncture (UDP).

o i Ctt)nsetrvati:e EBP HES p
aracteristics reatmen
(n = 25) (n=38) | (n=22) | Value
326+ 318+
Age, years 32.7+4.16 474 3.89 0.740
. 159.6 = 158.7 £
Height, cm 160.9 + 3.97 5.89 6.46 0.355
. 64.0 £ 67.1 £
Weight, kg 66.8 £9.62 7 80 6.81 0.228
25.1+ 26.7 £
2
BMI, kg/m 25.8 + 3.55 247 201 0.153
Technique, n (%) 0.113
Epidural 6 (24%) 19 (50%) | 8 (36.4%)
14
0 0,
CSE 19 (76%) 19 (50%) (63.6%)
Delivery type, n (%) 0.224
17
1 0y 0
Labor analgesia 6 (24%) (44.7%) 7 (31.8%)
Cesarean o 21 15
delivery 19 (76%) (55.3%) (68.2%)

Data was presented as mean + SD, or number (percentage).
CSE: combined spinal-epidural; EBP: prophylactic epidural blood
patch; HES: prophylactic epidural infusion of hydroxyethyl starch.

headache and the duration of headache were not sta-
tistically different among the 3 groups (P = 0.450 and P
=0.612 respectively, Table 2).

There were statistical differences in length of hos-
pital stay and delay after expected discharge among
the 3 groups (P =0.005 and P = 0.020 respectively, Table
3). Compared with the conservative treatment group
(5.9 = 2.1 day), length of hospital stay was significantly
shorter in the prophylactic EBP group (4.3 + 1.6 days, P
< 0.05, Table 3). Delay after expected discharge in the
prophylactic EBP group was shorter than the conserva-
tive treatment group (1.8 + 1.5 day vs 3.1 + 2.0 day, P
< 0.05, Table 3). The length of hospital stay and delay
after expected discharge in the prophylactic epidural
HES group were 5.2 + 1.9 days and 2.5 + 2.0 days respec-
tively (Table 3). However, the length of hospital stay
and delay after expected discharge in the prophylactic
epidural HES group had no statistical difference when
further compared with the conservative treatment and
prophylactic EBP groups.

Safety Outcomes

No epidural infection or central nervous system
infection or other neurologic deficits were found in all
studied patients. Patients with therapeutic EBP were
excluded from the analysis of postoperative compli-
cations (Table 4). Patients reporting low back pain or
combined low back and leg pain during their hospital
stay were 5 (31.3%), 10 (28.6%) and 7 (36.8%) in the

Table 2. Incidence, onset, duration and treatment of posi—dural
puncture headache (PDPH ).

C(t)nsetrvati:e EBP HES p
reatmen
(n = 25) (n=38) | (n=22) | Value
20 12
0 0y

PDPH, n (%) 21 (84%) (52.6%) (54.5%) 0.036
Aminophylline 10

0 0
treatment, n 14(56%) (26.3%) 8 (36.4%) | 0.058
(%)
Therapeutic o o o
EBP, n (%)* 9 (36%) 3 (7.9%) | 3 (13.6%) | 0.023
Onset of
PDPH, hour | 48 (30 to 55) 365(5158)“’ 48 g | 0450
(median, IQR) :
Duration of
PDPH, day 4.4+ 2.06 42+2.09 | 5.0£2.12 | 0.612
(mean * SD)

Data are presented as mean + SD, median (IQR) or number (percent-
age). *Fisher’s exact test.

EBP: Prophylactic epidural blood patch; HES: Prophylactic epidural
infusion of hydroxyethyl starch.
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conservative, prophylactic EBP, and the prophylactic
epidural HES group, respectively (P = 0.822, Table 4).
No statistical difference was found in the incidence of
low back or combined low back and leg pain during
telephone interviews after discharge from the hospital
among the 3 groups (P = 0.851, Table 4). The follow-
up interview since neuraxial anesthesia at the time
of the phone interview was 1.7 £ 0.7 years, 1.5 + 0.7
years and 1.9 + 0.8 years in the conservative, prophy-
lactic EBP group, and prophylactic epidural HES groups,
respectively (P = 0.08, Table 4). In addition, there was
no statistical significance in the incidence of recurrence
of headache within one week after discharge and re-
admission after discharge among the 3 groups (P =
0.863 and P = 0.836 respectively, Table 4).

Discussion

In this retrospective study, we found that prophy-
lactic EBP and prophylactic epidural infusion of HES
significantly reduced the incidence of PDPH compared
with conservative treatment while there was no sig-
nificant difference between the 2 aggressive interven-
tion groups. Compared with conservative treatment,
prophylactic EBP shortened the hospital stay length of
parturients with UDP while prophylactic epidural HES
showed no statistical difference. In addition, prophy-
lactic EBP and epidural infusion of HES significantly
reduced the requirements of therapeutic EBP in the
parturients who developed PDPH. No significant differ-
ences in safety parameters were found in the patients
in the 3 groups. These results suggest that prophylactic
intervention with EBP or epidural infusion of HES after
UDP might be an effective and safe strategy in prevent-
ing PDPH in parturients.

Obstetric patients are at an increased risk for de-
veloping PDPH after UDP because of the relatively large
needle size use, their gender, high levels of circulating
estrogen, and their young age (23,24). Dural puncture by
an epidural needle causes PDPH in approximately 81%
of patients (25). Our study showed 84% of parturients
with UDP in the conservative group would develop PDPH,
which is similar to what previous studies have reported
(6,25). In addition, conservative treatment with long-term
bed rest is not good for gastrointestinal function recovery.
Parturients are considered to be in a hyper-coagulable
state (26) and are prone to developing deep vein throm-
bosis when they are in a condition of long-term inactivity.
On the whole, the increased risk for developing PDPH and
demand for rapid symptom relief necessitate aggressive
management in the obstetric population with UDP.

Table 3. Length of hospital stay in patients with unintentional
dural puncture (UDP) with different treatments.

Conservative EBP HES
treatment (n=38) | (n=22) P Value
(n =25)
LOS, days 59+2.1 43+1.6* | 5219 0.005
DD, days 3.1+£2.0 1.8+1.5° 25+£20 0.020

Data are presented as mean + SD.

a Bonferroni test, compared with conservative treatment, P < 0.05.
DD: delay after expected discharge; EBP: prophylactic epidural blood
patch; HES: prophylactic epidural infusion of hydroxyethyl starch;
LOS: length of hospital stay after neuraxial anesthesia; PDPH: post—
dural puncture headache.

Table 4. Postoperative complications.

ot v [ s T
(n = 16) (n=35) | (n=19) | Value
Epidural 0 0 0 N/A
infection
CNS infection 0 0 0 N/A
Nerve injury 0 0 0 N/A
LBLP (during 0 o o
hospital stay) 5(31.3%) 10 (28.6%) | 7 (36.8%) | 0.822
Recurrence
of headache
0, 0, 0,
within one 3 (18.8%) 7 (20%) 5(26.3%) | 0.863
week*
Readmission* 1(6.3%) 2(5.7%) | 2(10.5%) | 0.836
LBLP (phone | ¢ 37 50y | 12 (34.3%) | 8 (42.1%) | 0.851
interview)
Mean years
since phone 1.7£0.7 1.5+0.7 1.9+0.8 0.08
interview

Data are presented as number (percentage) or as mean + SD. *Fisher’s

exact test.

CNS: central nervous system; EBP: prophylactic epidural blood patch;

HES: prophylactic epidural infusion of hydroxyethyl starch; LBLP: low
back or combined low back and leg pain.

There is as yet no ideal strategy for preventing
UDP-induced PDPH. Administration of fluids and phar-
macologic agents (morphine, cosyntropin, ondanse-
tron, and caffeine) as prophylactic treatment for PDPH
is insufficient (11,27,28). Exposure to opioids after UDP
may not lessen the risk of PDPH or the requirement for
therapeutic EBP (29). The effectiveness of prophylactic
EBP in preventing PDPH has been demonstrated to
have either a positive or no effect on the incidence and
severity of PDPH (13,30). A randomized controlled trial
found that 11 of 60 (18.3%) patients in a prophylactic
EBP group developed PDPH compared with 39 of 49
(79.6%) in a conservative treatment group (P < 0.0001)

www.painphysicianjournal.com
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(13). One meta-analysis showed that for every 2.1 pa-
tients treated with a prophylactic EBP, one PDPH will be
avoided (31). Our data indicate the incidence of PDPH
in prophylactic EBP was 52.6%, which is consistent
with the result of the previous study (31). It has been
proposed that the mechanism by which an EBP relieves
PDPH is the injection of blood clots; these blood clots
may plug the cerebrospinal fluid leak from the dural
hole and speed up the healing of the puncture (11).

Prophylactic EBP shortened the length of hos-
pital stay of parturients with UDP by decreasing the
incidence of PDPH. In addition, in our medical center,
patients with prophylactic EBP treatment were allowed
to return to off-bed activity for about 8 hours after
accidental dural puncture, while patients receiving
conservative treatment needed 72 hours and patients
receiving prophylactic epidural HES needed 24 hours.
Early mobilization is beneficial for enhanced recovery
after surgery (32). Prophylactic EBP accelerated the mo-
bilization of parturients with UDP, which may be one of
the reasons that it shortened their hospital stay length.

The use of epidural HES as a substitute for a blood
patch was a single injection in most studies; a con-
tinuous infusion of epidural HES was seldom reported.
Several case reports described the success of epidural
HES in the relief of PDPH with no immediate adverse
effects (18,33,34). Three parturients with UDP had no
PDPH after 2 prophylactic epidural injections of HES 20
mL combined with sufentanil 5 pg (18). Another study
showed that continuous epidural analgesia at a rate of
4-5 mL/h for more than 24 hours or 48 hours followed
by an epidural injection of HES 15 mL successfully pre-
vented PDPH in 20 parturients with UDP (34).

It has been reported that when 6 mL/h of epidural
saline was administered to 68 patients with UDP, 49
(72.1%) developed PDPH, whereas all patients in the
conservative therapy group developed PDPH (P = 0.009)
(15). Prophylactic epidural HES or saline may minimize
the risk of PDPH by raising cerebrospinal fluid pressure,
which may then exert a tamponade effect that relieves
PDPH (21). HES is a synthetic colloidal solution with a
high molecular weight and is widely used for increasing
blood volume. Compared with epidural saline (single or
continuous injection), which is used as one of the strat-
egies for the treatment of PDPH and is demonstrated
to be less effective(17), HES may be more effective in
preventing PDPH due to its relatively longer stay in the
epidural space and the prolonged effect of sealing the
damaged dura mater.

Nevertheless, epidural infusion of HES still raises safe-

ty concerns. Lumbar discomfort has been reported after
epidural injections of HES (33). Our study found a prophy-
lactic epidural HES group had a higher incidence of low
back pain or combined low back and leg pain. However,
the difference was not statistically significant. There have
been both preclinical and clinical studies demonstrating
that intrathecal HES injection produces no histopatho-
logical changes in rats (35,36) and that an epidural HES
injection can be used to prevent PDPH in patients with
UDP (18,33,34). Further clarification is still needed on the
safety of epidural infusion of HES. In addition, the issue of
epidural catheter detachment or displacement should be
a focus during epidural infusion of HES.

The long-term safety of an EBP or continuous infu-
sion of epidural HES in preventing PDPH is limited. Our
study followed long-term recovery after discharge. The
long-term telephone follow-up found no significant
difference in the incidence of back pain or leg pain and
found no other neurologic deficits in this case series.
However, neurological deficits are rare and reports are
anecdotal; more patients would need to be studied to
determine safety.

It has been previously reported that EBP is indepen-
dently associated with an increased prevalence of sub-
sequent symptoms of low back pain (37,38). However,
the effect of EBP on back pain remains unclear. Hasoon
et al (39) suggested that patients with a dural puncture
who undergo EBP do not experience low back pain with
increased frequency compared to those who do not un-
dergo EBP (39). Our result shows EBP has no significant
effect on the incidence of back pain in parturients with
UDP. A recent case-controlled prospective observational
study found no statistically significant difference in
chronic back pain development 18-24 months postpar-
tum between conservatively treated and EBP-treated
patients (40), which is similar to our observation.

According to the routine UDP management in our
medical center, intravenous aminophylline was given to
patients with severe PDPH (NRS-11 > 4) after any 3 types
of treatment. When an aminophylline treatment was
used, the onset of headache and the duration of head-
ache were not statistically different among the 3 groups,
which may reflect that headache severity after the 3 dif-
ferent treatments was similar once PDPH occured.

If intravenous aminophylline did not relieve the
PDPH, therapeutic EBP was recommended. The use of
therapeutic EBP was significantly lower in the prophy-
lactic treatment groups than in the conservative treat-
ment group. However, the therapeutic EBP alternative
offered to patients remained poorly standardized. A
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repeated EBP always needs another epidural puncture,
which may cause a new UDP. In addition, repeated EBPs
within a short time correlate with subdural and intra-
thecal hematomas and arachnoiditis (41,42). Patients
and clinicians in our study were aware of the benefits
and risks of the different treatments; this may have
resulted in significant bias.

EBP has been related to rare complications, such
as epidural or subdural abscess, meningitis, intrathecal
hematoma, and arachnoiditis (11,42,43). Intrathecal he-
matoma and arachnoiditis following large-volume EBP
has been reported (42). High epidural pressure caused
by large-volume EBP may facilitate the reflux of blood
into the subarachnoid space through the initial dural
puncture (43). Clinicians should be aware of rare but
serious complications. To reduce the risk of infection,
patients in our study were strictly screened and EBP was
performed with aseptic practices. We used 20 mL of au-
tologous blood which has been recommended (44).

Prophylactic EBP was given through the detained
epidural catheter, which avoided the recurrence of
UDP and thus avoided injecting the blood directly into
the subarachnoid space. PDPH is also occasionally ac-
companied by severe morbidity: cranial nerve palsy,
venous sinus thrombosis, and subdural hematoma
(7,8,45). The very rare but severe possible consequences
of arachnoiditis or infection must be weighed against
the possibility of an increased risk of PDPH without a
prophylactic EBP and severe morbidity related to PDPH
in parturients.

Limitations

Our study’s limitations include its retrospective na-
ture and its setting in a single center, providing limited
data due to its relatively small sample size, which po-
tentially limits external validity. Also, no more detailed
pain scores for PDPH after aminophylline treatment
were recorded, so data about the more detailed sever-
ity of PDPH cannot be obtained. Finally, we were un-
able to provide results about the risk factors of PDPH
and further treatment with aminophylline and thera-
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EBP. However, it should be pointed out that epidural
HES infusion requires patients staying in bed during
infusion which may be considered as an advantage of
this strategy as prolonged bed rest may be beneficial
in relieving PDPH. Nevertheless, our study showed 2
effective managements in preventing PDPH without a
second puncture for injection and the safe profile of
epidural HES use although further multi-centre study
is needed.

CONCLUSIONS

Prophylactic management with EBP and epidural
infusion of HES through an epidural catheter has an
effect in preventing PDPH in parturients with a UDP.
Prophylactic EBP significantly shortened hospital stay
length, which is beneficial for the rapid recovery of par-
turients. When autologous blood is contraindicated,
such as when there is suspected infection or metastatic
diseases, a continuous infusion of epidural HES may
serve as a substitute for EBP. However, more evidence-
based study is needed for further verification of the
effectiveness and safety of prophylactic management
with EBP and epidural HES.
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