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Abstract

Background. Spinal anesthesia with local anesthetic agents
is extensively used. It provides excellent pain relief as com-
pared to intravenous or epidural route. But spinal anesthesia
has some complications; one of them is post spinal headache.
Which may range from mild to severe, So there were many
trials for treatment of this headache.

Aim: Our aim was to study the efficiency of oral ergot-
amine versus theophylline in treatment of low tension post
spinal headache.

Material and Methods: This study was carried out on
90patient, 18-40 years, ASA I, scheduled for lower extremity
and lower abdominal surgery under spinal anesthesia. Patients
were randomized into three equal groups (30 patients in each
group): Group 1: Patients received treatment in the form of
(ergotamine 1mg/8 hours orally+ paracetamol 500mg/8 hours
orally). Group 2 Patients received treatment in the form of
(theophylline 250mg orally/8 hours+ paracetmaol 500mg/8
hours orally). Group 3 Patients received treatment in the form
of (paracetamol 500mg/8 hours orally). The following param-
eters were compared between the 3 groups: Patients will be
asked for headache evaluation in sitting position in the fol-
lowing times: Before medication, after 1 hour of medication
then every 6 hours till complete resolution of headache, Onset
of relieve of headache, Duration of treatment, Any side effects
of each studied drugs and Patient satisfaction.

Results: As regard headache evaluation using Numerical
rating scale (NRS), theophylline group showed significant
decrease in NRS when compared to ergotamine group and
paracetamol group. Also mean duration to complete pain
relieve showed significant decrease in theophylline group
when compared to ergotamine group and paracetamol
group with more patient satisfaction while, as regard onset
of pain relieve, ergotamine group showed significant decrease
when compared to theophylline group and paracetamol group
respectively. There were no side effects recorded in the three
groups.

Conclusions: Adding either ergotamine or theophylline
to paracetamol were more effective in decreasing intensity of
PDPH pain than using paracetamol alone without side effects.
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Anesthesiology & Surgical Intensive Care, Faculty of
Medicine, Tanta University, Tanta, Egypt

In comparsion with ergotamine and paracetamol, theophylline
was more effective due to lower Numerical rating scale,
shorter duration till complete pain relieve with better patient
satisfaction.
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Introduction

ACCORDING to international headache society
there are two types of headache, Primary headache
as migraine, tension and cluster headache, and
Secondary headache as extracranial, intra cranial,
systemic disorders, drugs and toxins [1].

Post dural puncture headache (PDPH) still
remains a disabling complication of spinal anesthe-
sia, and although enomerus progress have been
made in understanding this clinical entity, including
its epidemiology, pathophysiology, clinical symp-
toms, prevention, and treatment, however, this
entity still needs further studies [2].

Classic symptoms of PDPH consist of photo-
phobia, nausea and vomiting, neck stiffness, tinni-
tus, diplopia, and dizziness, in addition to the often
severe cephalgia [3]. The headache is usually severe
and throbbing, frontal in origin, with radiation to
occiput and is exacerbated by sitting or standing
[4].

The positional nature of the headache and dra-
matic improvement on assuming the supine position
remains the standard diagnostic criteria for this
condition [5,6] . The incidence of PDPH was reported
to be 1-30% with 0%-14.5% incidence rate when
small needles are used [7].

Treatment modalities for PDPH are over hydra-
tion, oral caffeine, ergotamine, theophylline, cor-
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ticotropin, subcutaneous sumatriptan, gabapentin,
pregabalin, intramuscular adreno corticotropic
hormone, intravenous (V) hydrocortisone, epidural
saline injection and epidural blood patches [g].

Patients and M ethods

This prospective randomized controlled clinical
study was done in Tanta University Hospitals
durings 2018. It was performed on 90 patients
scheduled for lower extremity and lower abdominal
surgery under spinal anesthesia. The sample size
was calculated using epi info software computer
program created by center of disease prevention
and control, version 2002. It was calculated as 30
patients for each study group

Written informed consent was provided by the
patient himself. Each patient received explanation
to the purpose of the study. All patients were
identified by coded number to ensure privacy.
Procedures were approved by both the institutional
and the regional ethics committees. This study data
was used only for scientific purpose.

Inclusion critetria:

ASA physical status, both sexes, age from 18
to 40 years old, patients with low tension PDPH
diagnosed by post spinal frontal and or occipital
discomfort worsened by upright posture and re-
lieved by lying supine.

Exclusion criteria:

Patients with history of migraine or other type
of headache, patients with history of previous
intolerance to ergotamine or theophylline admin-
istration, patients with any unpredictable condition
in surgery or any complication such as severe
hypotension (whenever systolic blood pressure
(SBP) was reduced more than 25% of base line)
or with intraoperative vasopressor drug require-
ment, hypertensive or diabetic patients, smoker
patients, patients with liver and renal disease,.
patients with coronary artery disease.

Consent:

An informed written consent was taken from
every patient included in this study after explanation
of the risks and benefits of the procedure.

Preoperative preparation:

Monitoring: On arrival at the operation theatre,
routine monitoring in the form of automated non
invasive blood pressure, pulse oximetry, electro-
cardiogram were applied. A good venous access

(18 G. canula) was secured. And patient received
20ml/kg normal saline 0.9% as prel oading.

Equipment: Sterile towels and gauze packs,
povidine iodine solution 10%, 27G hypodermic
needles connected to syringes of Xylocaine 2%
for the local anaesthetic skin infiltration, sterile
gloves, 22G beveled tips Quincke spinal needles.

Anesthetic technique:

Positioning: Spinal anesthesiawas performed
in the sitting position. After standard draping, one
of the L3-4 interspaces was chosen and the over-
lying skin was anesthetized by local infiltration
with xylocaine 2%. Lumber puncture was donein
the midline using 22G beveled tip Quincke spinal
needle. All patients received 3ml of hyperbaric
bupivacaine 0.5% (15mg). All patients were mon-
itored for possibility of developing PDPH.

Classification: According to the drug used for
treatment of PDPH, 90 patients were classified
randomly into three equal groups (30 patients each)
using sealed envelope technigue to:

Group 1: Ergotamine group (GpE): (n=30 pa-
tients): Patients received treatment in the form of
(erogotamine 1mg/8 hours orally + paracetamol
500mg/8 hours oraly).

Group 2: Theophylline group (GpT): (n=30
patients): Patients received treatment in the form
of (theophylline 250mg orally/8 hours + paracet-
maol 500mg/8 hours orally).

Group 3: Contral group (Gp C): (n=30 patients):
Patients received treatment in the form of paraceta-
mol 500mg/8 hours orally.

Measurements:

1- Patients will be asked for headache evaluation
in sitting position using 10cm Numerical rating
scale (NRS) with anchors of 0=no headache
and 5=moderate and 10=worst headache imag-
inable in the following times: Before medication,
after 1 hour of medication then every 6 hours
till complete resolution of headache.

2- Onset of relieve of headache: It isthe time from
the onset of receiving the studied drug till the
moment at which patient tolerate the sensation
of headache.

3- Duration of treatment: It is the time passed from
starting the treatment with studied drug till
complete relieve of the headache diagnosed by
patient remained for more than 30 minutes
without headache and continues for 48 hours
without medicaitons.
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4- Any side effects of each studied drugs.

5- Patient satisfaction: Patient was asked to the
rate of relief the headache according to the
following numerical scale: O=unsuccessful. 1=
Poor, 2=Moderate (headache required supple-
mental analgesia), 3=Good (little headache with
no need of supplemental analgesia), 4= Excellent
(no headache).

Results

There was no statistical significant difference
between the three groups as regards to demographic
data (age, sex and weight, ASA status and duration
of surgery) (Table 1).

As regards to headache evaluation using Nu-
merical rating scale (NRS), theophylline group
showed significant decrease in NRS when com-
pared to ergotamine group and paracetamol group
(Table 2).

Table (1): Demographic data of the three studied groups.

Group 1 Group 2 Group 3
N=30  N=30  N=30 P-value
Age (years) 2643+ 2623+ 26.25+ 0.82
3.32 3.41 4.51
Weight (kg) 79.60+ 79.93+ 78.63+ 0.68
3.04 3.08 4.08
Height (cm) 166.70+ 166.73+ 167.77+ 0.97
4.11 3.66 3.67
Duration 49.23+ 48.00+ 50.40+ 0.56
of surgery 7.76 8.53 8.53

p- value significant if <0.05

Table (2): Mean Numerical rating scale value in the three

groups.
Group 1 Group 2 Group 3

Before 5.2+1.69 48+1.5 5.66+2.09
1h 3.5+1.40 2.63+1.2 4.8+1.95
7h 2.93+1.46 1.56+£1.10 4.03+2.15
13h 23+13 1£0.98 3.77+1.6
1%h 1.85+£1.199 0.2+0.5 2.99+1.63
25h 1.58+£0.19 0 2.34+1.67
31h 1.4+1.01 0 2+1.4
37h 1.1+0.80 0 1.6+1.08
43h 0.7+£0.4 0 1.06+ 1.
4%h 0 0 0.8+£1.07
55h 0 0 1+£0.63
61h 0 0 0.8+0.4
67h 0 0 0
p.value 0.001
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As regards to onset of pain relieve, ergotamine
group showed significant decrease when compared
to theophylline group and control group (Fig. 1).

As regards mean duration to complete pain
relieve showed significant decrease in theophylline
group when compared to ergotamine group and
paracetamol group (Fig. 2).

As regards patient satisfaction showed signifi-
cant increase in theophylline group when compared
to ergotamine group and paracetamol group (Fig.3).

As regards side effects there was no significant
difference between three groups.
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Fig. (1): Onset of relieve of headache between group 1, group
2 and group 3.
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Fig. (2): Comparison of the duration of treatment in hours
between group 1, group 2 and group 3.
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Fig. (3): Patient satisfaction.
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Discussion

Several invasive and non-invasive treatments
were suggested for management of PDPH including
medical therapy with non-steroidal analgesics,
theophylline, morphine, ergotamine, or invasive
procedures such as blood patch or caudal normal
salineinjection [9].

Our results showed as regards to headache
evaluation using Numerical rating scale (NRS),
theophylline group showed significant decrease in
NRS when compared to ergotamine group and
paracetamol group. Also mean duration to complete
pain relieve showed significant decrease in theo-
phylline group when compared to ergotamine group
and paracetamol group with more patient satisfac-
tion while, as regards to onset of pain relieve,
ergotamine group showed significant decrease
when compared to theophylline group and para-
cetamol group, there were no side effects recorded
in the three groups.

In astudy performed by Erol et al., [10]. caffine/
ergotamine compination was compared with gabap-
entin in 42 adult patients suffering from PDPH.
Patients were asked to record the severity of their
headache on NRS, results showed gabapentin group
had less pain, compared to the caffine/ergotamine
group. No patients withdrew, gabapentin and caffine
/ergotamine were well tolerated, and adverse events
(somnolence, dizziness, tremor, and ataxia) did
not occur [10] .

To our knowledge there are few studiesin using
ergotamine in post spinal headache, but there are
many studies in using ergotamine in migraine
headache as following.

Ergotamine/Caffine were effective in migraine
headache in a study performed by Suzanne et .,
[1 and alsoin Sargen et al., [12].

In astudy performed by Feuerstein et a., [13].
on 11 patients with typical headache following
diagnostic lumbar puncture the effect of oral treat-
ment with theophylline was compared with that of
placebo. When the headache was provoked by
orthostatic strain, the six patients in the theophyl-
[line group showed significantly less pain (mean
pain score: (16+3.91) than the five patientsin the
placebo group (mean pain score: 28 £4.73) [13].

In astudy performed by Mahoori et al., [14] 60
patients with ASA physical status | who suffered
from PDPH. Patients received theophylline tablet
250mg three times per day, and in the other group
acetaminophen 500mg three times per day was

administered. Pain intensity was assessed 2,6, and
12 hour after drug administration using NRS,
results showed NRS values is significantly lower
in theophylline group in comparison with the aceta-

minophen group at 2 hours (55%1.57 vs. 5.97
+1.27), 6 hours (3.43+1.73 vs. 4.33+1.49), and 12
hours (2.6712.35 vs. 4.24+1.97) hours after drug
administration (p<0.05). No adverse effects were
reported.

In astudy performed by Sen et dl., [15] forty
patients with PDPH, whose surgeries were done
under spinal anaesthesia, were selected randomly
and divided into two groups of 20 each. One group
received conservative treatment and the other group
recieved theophylline (400mg) orally only. Intensity
of headache was analysed using NRS of pain as-
sessment immediately before (Oh) and at 8,16 and
24th hr of drug administration. Results showed
significantly better relief of PDP in theophylline
(9.3£5.7) than the conservative group (56.7 £10.2)
(p<0.001) [15].

In a study performed by Aslakseni et al., [16]
eight healthy male subjects volunteered for the
study their ages were between 24 and 37 years
(mean 32 years) and their body weights ranged
from 67 to 104kg (mean 80kg). The volunteers
had no history of renal, gastrointestinal or hepatic
disease, and their renal functions were normal as
judged by the serum creatinine concentration.
Haematological status and liver function tests were
normal. The drugs given were two tablets of 125
mg microcrystalline theophylline and two tablets
of 195mg aminophylline. A blood sample was
taken from a catheter inserted into aforearm vein
and the tablets were swallowed with 150ml water.
Blood samples were then collected at 30min, 1,
2,3,4,6, and 10h both showing areasonably rapid
absorption phase with maximal serum concentra-
tions after 2h [16].

In Ergun's [17] study theophylline was admin-
istrated intravenous, but we have studied the effi-
cacy of oral theophylline therapy in treatment of
PDPH. The finding Ergun et al., reported that
theophylline has beneficial effect in treating PDPH
in comparsio with the placebo.

In astudy performed byAlirezaet al., [17].0n
90 patients who underwent elective orthopedic
surgery under spinal anesthesia and experienced
PDPH, patients received acetaminophen (group
A), gabapentin (group B) and pregablin (group C).
The mean Numerical rating scale score at the onset
of headache (time0), was 7.50+ 1.35 in Group A,
8.03+1.60in Group B and 8.87£1.19 in Group C.
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Significant difference was observed between three
groups (p=0.001). 24h after headache's onset Nu-
merical rating scale was significantly lower in
Group C compared with B and in Group B com-
pared with Group A (p=0.001). The mean pain
score, 48h after the onset of headache was 3.07 +
1.37in Group A, 2.47+1.13 in Group B and
0.87+£0.73 in Group C (p=0.001). The mean pain
score, 72h after headache's onset was 1.57 +£1.04
in Group A, 1.03+0.18 in Group B and 0.13+0.30
in Group C (p=0.001) [18].

Conclusion:

Adding either ergotamine or theophylline to
paracetamol were more effective in decreasing
intensity of PDPH pain than using paracetamol
alone without side effects. In comparsion with
ergotamine and paracetamol, theophylline was
more effective due to lower Numerical rating scale,
shorter duration till complete pain relieve with
better patient satisfaction.
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