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Objective: To compare the prevalence of Post Dural Puncture Headache (PDPH) between 6 hour- supine
recumbence and early ambulation in Thai patients.
Material and Method: The present study was a prospective controlled study and enrolled the patients who
underwent Lumbar Puncture (LP) from Phramongkutklao Hospital, Thailand. The background characteris-
tics were recorded. Standard LP method was done. The patients were randomized to 6 hour-supine recumbence
and < 1hour- (early ambulation) groups. Prevalence and characteristics of PDPH were compared.
Results: Of 65 patients, there were 33 patients (50.8%) in the 6 hour-recumbent group and 32 patients
(49.2%) in the early ambulation group. The background characteristics and CerebroSpinal Fluid (CSF)
findings were not different between the groups. Prevalence of PDPH was 16.9% (overall), 18.2% (6 hours)
and 15.6% (early ambulation). There was no statistically significant difference in prevalence, pattern and
severity of PDPH between the groups.
Conclusion: The prevalence and characteristics of PDPH were not different between the 6 hour- recumbence
and early ambulation groups.
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Lumbar Puncture (LP) for cerebrospinal fluid
examination is an important diagnostic tool in neuro-
logy(1,2). Post-Dural Puncture Headache (PDPH) is a
common sequelae to LP(3-6). The pathophysiology of
this headache is related with ongoing leakage of
CerebroSpinal Fluid CSF through the dural rent made
by the LP needle that exceeds the rate of CSF produc-
tion and stimulates or stretches the pain sensitive
structures of the brain(7,8). PDPH can occur in 1-70%
but common frequency after diagnostic LP is about
30%(3-6,9). PDPH is a common type of low CSF pressure

headache. The International Headache Society classi-
fied it as one that occurs or worsens less than 15 minutes
after assuming the upright position and disappears
or improves less than 30 minutes after resuming the
recumbent position(7). PDPH occurs twice as often in
women as in men and the highest frequency is in the
18- to 30-year-old age group(10-14). The incidence is
greater in patients with a small Body Mass Index
(BMI)(10). Patients with headache before or during the
LP or a history of prior PDPH are at greater risk for
PDPH including prevalence and severity(10,15-17). Smaller
needle size is associated with lesser risk of headache
according to a smaller tear in the dura and less poten-
tial for leakage(18). Incidence of PDPH decreases about
50%(18-22) if the bevel of the Quincke is inserted parallel
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to the dural fibers, rather than perpendicular. The
amount of removed spinal fluid is not a risk factor for
PDPH(10). There is no evidence for the use of increased
fluids intake in the prevention of PDPH(7,23). In 1899,
Bier(24) reported the PDPH of himself and his associate
and his recommendation for prevention were strict bed
rest. This is still advised by many physicians today.
Class I evidence shows no benefit for prevention of
PDPH by bed rest for up to 24 hours in the supine,
prone, or head down position(7,25-31). Two studies showed
a mildly increased frequency of PDPH in recumbent
patients compared with patients immediately mobi-
lized(10,32). However, these are the data from different
countries that may differ from the Thai population.
There are no reports from Thailand in Medline data-
base about PDPH. In Thailand, the supine recumbent
duration varies from 1 to 24 hours. Longer recumbence
may generate unnecessary hospitalization thus cause
some sequelae such as aspiration in the patients who
eats during recumbence. Six hours is the routine
recumbence duration used in Phramongkutklao Hos-
pital. The authors plan to compare the prevalence of
PDPH between 6 hour-supine recumbence and early
ambulation (< 1 hour) after LP in Thai patients.

Material and Method
The present study was a prospective, ran-

domized controlled study. The authors enrolled
the consecutive patients who underwent LP in the
Department of Medicine, Phramongkutklao Hospital,
Thailand from April 1st, 2004 to April 30th, 2005. The
inclusion criteria were age of more than 14 years, who
had indications for diagnostic LP, good cooperation
and good consciousness. Exclusion criteria were
volume of CSF examination more than 15 ml, difficult
LP (apply needle > 1 time), repeated LP within 1 month,
pregnancy or lactation, respirator dependent, unstable
vital signs, HIV infection, severe dementia, very severe
headache, low pressure headache pattern prior LP,
contraindications for LP and non-ambulate or bed
ridden.

Standard LP method was done in fully flexed
decubitus position then injection of local anesthetic
agent at L3-4 intervertebral space and spinal needle
[Quincke (conventional) needle] number (No.) 20 or 22
bevel-up (parallel to the dural fibers) was inserted
through the skin and advanced through the deep
tissue until CSF flowed. CSF Opening Pressure (OP)
and Closing Pressure (CP) were measured in mm H2O
after relaxation and stable with minimal fluctuation of
CSF level by glass cylindrical manometer. CSF was

drawn and volume was recorded. After LP, the patients
were randomized to the standard group (6 hour-supine
recumbence) and early ambulation (< 1 hour-supine
recumbence) by block randomization. Vital signs and
neurological signs were recorded at 30 minutes, 1, 2, 4
and 6 hours. The research doctors monitored and
stimulated the patients for accuracy timing of recum-
bence as protocol.

Demographic characteristics, clinical and
indications for LP were recorded. CSF profiles were
analyzed: White Blood Cell (WBC) count, differentia-
tion, protein, sugar, cytology and various infectious
parameters. Final diagnosis of each patient after LP
was recorded. PDPH defined as bilateral headache that
related with position especially improvement during
recumbent and worsening during upright position of
the body. In the patients who had headache before
LP, PDPH was defined as position related or low CSF
pressure pattern that should be different from previous
headache. The authors recorded associated symptoms
of PDPH such as nausea, vomiting. Severity, pain
scale and treatment were assessed. Disability grading
were 0: no disability (if no headache occurred), 1: mild
disability (if mild headache, minimally involved
activity, not required daytime bed rest), 2: moderate
disability (if moderate headache, moderately involved
activity, required partial daytime bed rest), 3: severe
disability (if severe headache, mostly involved activity,
required all of daytime bed rest and vomiting). Patients
estimated the Visual Analog Scale (VAS) that ranged
between 0 through 10 (0: if no pain and 10 if the most
severe pain in their life). In the patients who developed
PDPH, the authors treated them individually by supine
bed rest, forced oral fluid, simple analgesic, intra-
venous fluid and epidural blood patch. The mode of
treatment depended on severity. Severe PDPH was
defined by duration of PDPH > 3 days or severe dis-
ability grading = 3 or average VAS > 5 or treatment
requiring more than bed rest and forced oral fluid
(analgesic, intravenous fluid or epidural blood patch).
The authors visited and recorded the symptoms and
treatment of each in-hospital patient every day for at
least 7 days. Out patients were assessed daily by tele-
phone and questionnaire until follow up time (day 7th)
at out-patients clinic. After that the authors advised
the patients to contact them if they developed head-
ache within 1 month after LP. If PDPH occurred, the
authors assessed the patients until headache had
disappeared. In mild to moderate disability PDPH, the
authors advised conservative (bed rest and force oral
fluid) first, whereas in severe disability, the authors
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advised the patient to take additional analgesic drug or
intravenous fluids with or without hospitalization. In
patient who did not improve after intravenous fluid
and analgesic administration with ongoing disability,
the authors considered performing the epidural blood
patch.

The present study was approved by the
Army Medical department ethical committee. Written
consent was obtained from all eligible patients.

Statistical analysis
The continuous data was assessed by means,

range and Standard Deviation (SD). The discrete data
was assessed in number and percent. The authors used
Mann-Whitney U test, chi-square test and Fisher’s
Exact test for determining the difference between
groups. P value < 0.05 represented statistically signi-
ficant. Statistical analysis was assessed by statistic
program, SPSS version 11.5.

Results
From the 96 eligible patients, the authors

enrolled 65 patients during the one year study at
Phramongkutklao Hospital that as shown in the study
diagram (Fig. 1). There were 32 males (49.2%) and 33

females patients (50.8%). The mean age was 44.8 years,
the SD was 17.5 years and range was 18-81 years.
Indications for LP were suspected infectious meningi-
tis 41.8%, malignant meningitis 9.1%, immune mediated
disease (optic neuritis, multiple sclerosis, CNS vasculi-
tis, SLE and neuropathy) 27.3%, neurosyphilis 16.4%,
venous sinus thrombosis 1.8%, non-severe dementia
1.8% and subarachnoid hemorrhage 1.8%. There were
12 patients (20%) who had headache (not severe head-
ache and not low-pressure headache pattern) before
or during LP. Needle size No 20 was used in 21 cases
(81%) and No. 22 in 4 cases (19%). Mean BMI was 22.5.
After randomization, there were 33 patients (50.8%) in
the 6 hour- supine recumbent group and 32 patients
(49.2%) in < 1 hour-recumbence or early ambulation
group. Demographic variables, CSF profiles and diag-
nosis after LP were not different between the groups
as shown in Table 1. The duration of supine recumbence
after LP in both groups were not found different in
prevalence, characteristics and severity among PDPH.

Eleven patients (16.9%) developed PDPH.
The onset of PDPH started at 6 hours through the 4th

days after LP (mean 1.5 days and SD 3.7). The duration
of PDPH ranged between 12 hours and 7 days. Mean
duration of PDPH was 4 days. The most common peak

Fig. 1 Study diagram

The patients who underwent LP in Phramongkutklao Hospital

From April 1st, 2004 to April 30th, 2005

: Eligible (96)

Non consent (2), HIV positive (9)

CSF volume > 15 ml (3), Non-ambulate (4)

Ventilator dependent (3), Dementia (3)

Severe headache (1), Pregnancy (1), Lactation (1)

Difficult of LP or repeated LP within 1 month (4)

Randomized (65)

6 hour-supine recumbence (33) <  1 hour-supine recumbence (32)

End of study (33) End of study (32)



J Med Assoc Thai Vol. 89 No. 6  2006 817

severity was on the 2nd day after LP. The mean of average
VAS and peak VAS were 4.9 and 7.6 respectively. Dis-
ability from PDPH occurred in 45.5% as they developed
nausea or vomiting. The patients who needed analge-
sic or intravenous fluid were 36.4% while 63.6% needed
only forced oral fluid and no patient needed epidural
blood patch.

In comparison between the two groups, the
prevalence of PDPH was 18.2% and 15.6%. This result
was not different among the groups. The pattern and
severity of PDPH in both groups were not different.
The clinical profiles of PDPH are shown in Table 2.
Nine patients (81.8%) had ‘severe’ PDPH.

Discussion
The clinical characteristics of PDPH in the

present study were similar to other studies. The dura-
tion of recumbence after LP was not related to PDPH
pathophysiology (dural tearing and further CSF leak-
age), so different duration might not influence preva-
lence and severity of PDPH. Several previous studies
confirmed that duration and posture of recumbence
after LP did not influence PDPH(25-32), however, there
was no data among Thai population. After analysis,
the authors found a similar result of Thai patients to
other countries that early ambulation didn’t increase
the prevalence of PDPH. The duration of recumbence
also did not relate to ‘severe’ PDPH. So, for patients
without the risk of brain herniation, the authors could
safely advise the patients to early ambulation after
LP, which could reduce the cost of un-necessary hos-
pitalization. The early ambulation might reduce some

Table 1. Demographic, CSF findings and frequency of postdural punture headache

Profile    6 hour-supine     1 hour-supine p value
  after LP (n =33)   after LP (n = 32)
Mean + SD (range) Mean + SD (range)

Demographic:
- Age (yr)      45.0 + 18.0      44.7 + 17.3  0.949

    (range 21-81)     (range 18-77)
- Sex: male [N (%)]      17 (51.5 %)      15 (46.9 %)  0.708

: female [N (%)]      16 (48.5 %)      17 (53.1 %)
- Body weight (Kg)      58.5 + 11.2      59.0 + 14.6  0.911

        (35-80)         (44-82)
- Height (cm)    160.7 + 9.0    163.6 + 9.2  0.434

      (140-180)       (152-178)
- BMI (Kg/m2)      22.5 + 3.1      22.5 + 4.0  0.986

     (17.8-31.3)      (17.3-30.1)
- Headache before LP [N (%)]      11 (33.3 %)      10 (31.3 %)  0.914

CSF pressure & profiles:
- Opening pressure (mmH2O)    147.4 + 57.5    150.4 + 34.9  0.808

        (30-280)       (100-205)
- Closing pressure (mmH2O)    117.3 + 40.2    115.2 + 33.6  0.580

        (20-210)         (60-180)
- Volume of CSF examination (ml)      10.4 + 2.3      10.7 + 1.2  0.689

          (4-15)         (10-12)
- WBC count (/cu.mm)      36.8 + 170.7      40.6 + 154.8  0.697

          (0-856)           (0-660)
- Protein (mg/dL)      91.2 + 104.8      62.0 + 81.3  0.065

        (25-498)         (14-368)
- Sugar (mmol/L)        7.6 + 15.2        3.6 + 0.9  0.354

       (2.7-72)           (2-5.7)

PDPH occurring:
- Frequency [N (%)]        6 (18.2 %)        5 (15.6 %)  0.783

SD = standard deviation, BMI = body mass index, LP = lumbar puncture, CSF = cerebrospinal fluid, WBC = white blood cell,
PDPH = post-dural puncture headache, N = number
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complications that were related to prolonged supine
bed rest such as bed sores, aspiration, psychological
stress and deep vein thrombosis, etc. In the patients
who had a history of frequent vasovagal syncope or
fear of any procedures, the physician should indivi-
dually advise for an appropriate time of recumbence to
reduce clinical syncope.

Conclusion
The prevalence and characteristics of PDPH

are not different between 6 hour-recumbence and early
ambulation in Thai patients.
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การเปรียบเทียบภาวะปวดศีรษะหลังการเจาะน้ำไขสันหลังระหว่างกลุ่มนอนราบ 6 ช่ัวโมง เทียบกับ
กลุ่มลุกเร็วหลังเจาะน้ำไขสันหลังในผู้ป่วยไทย: การศึกษาควบคุมแบบสุ่ม

สิรกานต ์ เตชะวณิช, พาสิริ  สิทธนิามสวุรรณ, ณกรณ ์ สิทธนิามสวุรรณ, สามารถ  นธินินัทน,์
จิตถนอม  สุวรรณเตมย์ี

วัตถุประสงค์: เพือ่เปรยีบเทยีบภาวะปวดศรีษะหลงัการเจาะนำ้ไขสนัหลงั [Post-dural puncture headache (PDPH)]
ในการนอนราบแบบหงายระยะเวลา 6 ชั่วโมง และการลุกเร็ว ในผู้ป่วยไทย
วัสดุและวิธีการ: การศึกษานี้เป็นการศึกษาไปข้างหน้าควบคุมแบบสุ่มจากผู้ป่วยไทยที่ได้รับการเจาะน้ำไขสันหลัง
ในโรงพยาบาลพระมงกุฎเกล้า บันทึกลักษณะพื้นฐาน ทำการเจาะน้ำไขสันหลังตามวิธีมาตรฐาน สุ่มแยกเป็นกลุ่ม
นอนราบ 6 ชั่วโมงและนอนราบไม่เกิน 1 ชั่วโมง (ลุกเร็ว) ทำการเปรียบเทียบการเกิดอาการปวดศีรษะและลักษณะ
ของอาการปวดศีรษะแบบ PDPH
ผลการศกึษา: จากผูป่้วยทัง้สิน้ 65 คน, กลุม่นอนราบ 6 ช่ัวโมงม ี 33 คน (ร้อยละ 50.8) และกลุม่ลุกเรว็ม ี 32 คน
(ร้อยละ 49.2) ทั้งสองกลุ่มไม่มีความแตกต่างในลักษณะพื้นฐานและผลตรวจน้ำไขสันหลัง พบการเกิดอาการปวด
ศรีษะแบบ PDPH โดยรวมรอ้ยละ 16.9, กลุ่ม 6 ช่ัวโมงรอ้ยละ 18.2 และกลุม่ลุกเรว็ร้อยละ 15.6 ไม่พบความแตกตา่ง
อย่างมีนัยสำคัญของความชุก, ลักษณะและความรุนแรงของ PDPH ระหว่าง 2 กลุ่ม
สรุป: ไม่พบความแตกต่างของภาวะปวดศีรษะแบบ PDPH ในผู้ป่วยไทยที่มารับการตรวจโดยการเจาะน้ำไขสันหลัง
ระหว่างกลุ่มนอนราบ 6 ชั่วโมงเทียบกับกลุ่มลุกเร็วภายหลังเจาะหลัง


