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Perioperative 
administration of 
caffeine tablets for 
prevention of post- 
operative headaches 

Interruption o f  daily caffeine consumption can cause caffeine 
withdrawal headache. As headache ranks among the most fre- 
quent minor postoperative sequelae, the impact of  periopera- 
tire substitution of  caffeine on the incidence of  postoperative 
headache was evaluated. Forty patients undergoing minor sur- 
gical procedures with general anaesthesia were randomly al- 
located to receive either placebo or caffeine tablets at a dosage 
equal to their individual average daily caffeine consumption. 
Daily dietary intake was calculated based on an average week- 
day consumption using conversion factors from previously pub- 
lished sources. The patients were instructed at the preoperative 
visit to abstain from all external sources of  caffeine. Compliance 
with these dietary restrictions was verified by blood samples 
obtained immediately before the surgical procedure and on post- 
operative day L lhe patients were assessed for headache using 
a standardised checklist immediately before induction of  anaes- 
thesia, on the evening of  the day o f  surgery and on the morning 
of  postoperative day L Ten patients 00%) who received placebo 
reported headaches, which persisted in seven patients (35%) until 
the next day. No patient receiving caffeine substitution therapy 
reported headache following surgery, and only one complained 
of  headache on postoperative day L We suggest that the pro- 
phylactic administration o f  caffeine tablets might be considered 
for surgical patients who are accustomed to a high daily intake 
of  caffeine. 

L'interruption de I'ingestion quotidienne de caf~ine peut pro- 
voquer de la cdphal~e par suppression. Comme la c$phal$e 
constitue une s$quelle postopdratoire tr~s fr~quente, i~mpact 
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du retrait de la caf~ine sur i'incidence postop$ratoire de la 
c$phalde est ~valu~. Quarante patients soumis ~ une chirurgie 
mineure sous anesthdsie gdru~rale sont rdpartis au .hasard pour 
recevoir soit un placebo soit une dose de caf~ine en tablette 
dquivalente d, leur ingestion quotidienne. L~ngestion quoti- 
dierme eat calcul~e sur la base de la consommation moyenne 
d'une journde modif~e avec un facteur de conversion tir~ de 
publications ant$rieures. I_ors de la visite prdopdratoire, lea pa- 
tients sont avisds d~viter la caf~ine sous toutes ses formes. 
L'adhEvion f, ces restrictions est vdrifu~e par des ~chantillons 
de sang pr~lev~s immddiatement avant l$ntervention et la 
journ~e qui suit. L'~valuation de ia cdphal~e est effectu~e avec 
une formule standardis$e avant lfnduction, le soir de la chi- 
rurgie et le matin de la jourt~e suivante. Dix patients (50%) 
qui ont re~u le placebo ont rapporM des cdphal~es, qui ont 
persist$ chez sept patients (35%)jusqu'au lendemain. Aucun 
de ceux qui ont requ ie substitut ne s'est plaint de cdphal~e 
imm~diatement aprbs la chirurgie, et un seul s'en est plaint 
le lendemain. Nous sugg~rons d'administrer prdventivement des 
tablettes de cafdine aux patients habitues ~ une consommation 
quotidienne dlevde de caf$ine. 

Interruption of caffeine intake can cause a withdrawal 
syndrome characterised by headache, fatigue, drowsiness, 
irritability and, in some instances, nausea and vomit- 
ing. ~-3 However, headache is not only the primary symp- 
tom of caffeine withdrawal but it also represents one of 
the most frequent postoperative complaints following gen- 
eral 4 anaesthesia. Previously, postoperative headache was 
attributed solely to side effects related to general anaes- 
thesia. Yet, as a large proportion of surgical patients may 
be Used to consuming large amounts of caffeine s and 
must fast before elective anaesthesia, caffeine withdrawal 
may contribute to postoperative headache in some pa- 
tients. 6-8 The purpose of the present prospective, 
double-blind, placebo-controlled study was to evaluate 
whether prophylactic pefioperative administration of caf- 
feine tablets may affect the incidence of postoperative 
headache. 
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Methods 
With institutional approval and written informed consent, 
40 patients scheduled for minor surgical procedures with 
general anaesthesia were studied. Criteria for eligibility 
included: 20 to 65 yr; ASA-Class I or II; considerable 
daily caffeine intake (>__200 nag per day); no history of 
frequent headaches (___once a week); non-smokers; non 
current medical treatment; no surgical procedure involv- 
ing the head or neck; surgery between 8:00 and 10:00 
a.m. The:patients were instructed to abstain from all ex- 
ternal sources of caffeine intake, including chocolate, 
cocoa and decaffeinated coffee or decaffeinated tea from 
the time of the preoperative visit (approximately 16--18 
hr preoperatively). 

Compliance with these dietary restrictions was verified 
by analysis of blood samples obtained during the surgical 
procedure and on postoperative day 1. The samples were 
frozen and stored for subsequent analysis of caffeine by 
gas chromatography. 

The patients were randomly allocated into one of two 
study groups: Group C (caffeine) received caffeine tablets 
at a dosage equal to their individual average daily caffeine 
consumption and Group P received placebo. The indi- 
vidual daily dietary consumption of caffeine was calcu- 
lated based on an average weekday consumption using 
caffeine-level factors from previously published sources. ~0 
One half of the calculated dose was given at the time 
of premedication, the other half at 3 p.m. of the day 
of the operation. This dose was repeated at 7.00 a.m. 
on postoperative day 1. 

Both caffeine and placebo tablets with identical ap- 
pearance were made by the pharmacy of the University 
of Basel. An anaesthetist, who did not take part in the 
intraoperative management and the perioperative assess- 
ments of the patients, placed the tablets in blinded vials 
according to the allocation; then, these vials were given 
to a ward nurse who administered the study drugs. 

The patients were premeditated with midazolam 7.5 
mg po one hour before surgery. Following preoxy- 
genation, anaesthesia was induced using thiopentone 5 
mg. kg -j and fentanyl 1 ttg" kg -I followed by succinyl- 
choline 1 mg. kg - I /v  to facilitate orotracheal intubation. 
Anaesthesia was maintained with 66% nitrous oxide in 
oxygen and isoflurane as needed. Postoperative analgesia 
was standardised (paracetamol 500 to 1000 nag po and/ 
or methadone (0.1 mg. kg -~ ira). The total amount of 
analgesics received during the postoperative period was 
recorded. 

Following orotracheal intubation, a #18 French gastric 
tube was advanced orally 60--70 cm past the incisors. 
Correct position was confu'med as recommended by aus- 
cultation over the stomach while air was inserted or by 
aspiration of typical gastric content. 9 The gastric tube 

was then withdrawn and rotated with intermittent aspi- 
ration using a 50 ml syringe. 9 The volume of fluid was 
recorded, and its pH measured using a calibrated pH 
meter (pH-Meter 632, Methrom AG, Herisau, Switzer- 
land). 

Patients were repetitively assessed for symptoms of caf- 
feine withdrawal by an anaesthetist unaware of the study 
drugs and details of the anaesthetic or surgical procedure. 
These examinations were performed on the morning of 
surgery immediately before induction of anaesthesia; at 
approximately 6 p.m. on the evening following surgery 
and on the morning of the fast postoperative day. To 
assure a standardised data collection a comprehensive 
checklist was used. The patients were explicitly asked by 
the examining anaesthetist if they suffered from headache, 
nausea, vomiting, fatigue or unsteadiness. They were also 
asked whether they had consumed any beverages or food 
containing caffeine. 

Demographic data and dosages of caffeine and an- 
algesics were compared using ANOVA; the incidence of 
postoperative side effects was analysed using the X Z-test. 
The level of statistical significance used was P < 0.05. 

Results 
Demographic data and mean daily caffeine intake were 
not different between the study groups (Table I). There 
were no differences in the duration or type of surgery 
(Table II) and the total amount of postoperative analgesic 
requirement among the study groups (Table III). No pa- 
tient consumed any caffeine-containing beverages during 
the study period as evidenced by the plasma caffeine lev- 
els (Table IV). There were no differences in the volume 
or pH of the aspirated gastric fluid (Table IV). 

The incidences of postoperative side effects are sum- 
marised in Table V. There was a higher proportion of 
patients reporting headache in Group P than in Group 
C on both postoperative visits, but no differences in fre- 
quencies of other symptoms of caffeine withdrawal. There 
were no correlations between the incidences of postopera- 
tive headaches and age, sex, or type and duration of the 
surgical procedure. 

Discussion 
Caffeine is the most widely used behaviourally active drug 
in the world. In the United Statess and Canada, daily 
per capita caffeine consumption has been estimated to 
be 211 and 238 mg, respectively, l Abrupt cessation of 
daily caffeine consumption may result in a syndrome 
which is characterised by headache, fatigue, nausea, and 
irritability, the most consistent symptom being head- 
ache. 1-3 Headache from caffeine withdrawal has been ob- 
served in individuals with a daily caffeine intake of as 
little as 100 mg, II the equivalent of about one cup of 
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TABLE I Patient eharaeteristies and daily caffeine intake. There were 
no differences between the groups. All data represent mean 4- SD 

Caffeine Placebo 
(n= 20) (n= 20) 

Age (yr) 47.2 4- 16.8 48.4 + 19.6 
(range) (22-61) (18-55) 
Weight (kg) 66.8 + 13.0 74.9 + 14.4 
Height (em) 165.7 4- 8.9 168.1 + 9.2 
Sex (M/F) 6/14 7/13 
Daily caffeine intake (nag) 430 5:143.6 380 5:168.9 

TABLE II Duration of surgery (mean 5: SD) and type of surgical 
procedures (number of patients) 

Caffeine Placebo 
(n=20) (n= eo) 

Duration of surgery (min) 63 5:48 79 + 42 NS 
Plastic/reconstructive 3 7 NS 
Orthopaedic upper extremity 6 3 NS 
Orthopaedic lower extremity 5 8 NS 
Gynaeeological 6 2 NS 

TABLE III Postoperative analgesic requirement. There were no 
differences between the groups. All data represent mean + SD 

Caffeine Placebo 

Paracetamol (nag) 
- Operation day 850 + 235 750 + 265 
- Postoperative day 1 825 + 293 700 + 300 
- Total 1675 5= 440 1450 + 470 

Methadone (mg) 
- Operation day 4.8 4- 3.2 5.4 5= 4.1 
- Postoperative day I 0 0 
- Total 4.8 + 3.2 5.4 4- 4.1 
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TABLE IV Gastric fluid analysis and plasma caffeine levels. All data 
represent mean 5: SD 

Caffeine Placebo 

Gastric fluid volume (ml) 19.2 5= 14.6 22.7 5= 11.9 NS 
(range) (0--38) (0-33) 

Gastric fluid pH 2.12 + 1.63 1.91 5:1.24 NS 

Plasma caffeine levels 
(rag" mi-b 

- Preoperative 2.25:1.8 0.2-t-0.15 P<0.001 
- Postoperative day 1 2.9 -t- 2.3 0 P < 0.001 

TABLE V Incidence of side effects 

Caffeine Placebo 
0 = 2 0 )  (n = 20) 

Preoperative 
- Headache 0 l NS 
- N a u s e a  0 0 

- Vomiting (>2) 0 0 
- Fatigue I 3 NS 
- Unsteadiness 4 2 NS 

6 p.m. Day of operation 
- Headache 0 10 P < 0.001 
- Nausea 4 7 NS 
- Vomiting (>2) 3 5 NS 
- Fatigue 7 4 NS 
- Unsteadiness 1 0 NS 

9 a.m. Postoperative day 1 
- Headache 1 7 P < 0.05 
- Nausea 0 4 NS 
- Vomiting (>2) 0 0 NS 
- Fatigue 1 1 NS 
- Unsteadiness 0 0 NS 

coffee, two cups of  tea or 700 ml of  cola soft drinks, l0 

Headache may occur as early as eight hours after the 
last caffeine consumption, II while objective evidence 
(electromyographic alterations) of  caffeine withdrawal can 
be present after only three hours of  abstinence, t2 As the 
risk of  postoperative headache is increased in patients 
accustomed to a high daily caffeine consumption, 6-8 the 
possibility of  caffeine withdrawal syndrome should be 
taken into account in patients suffering from headaches, 
especially if they are placed in caffeine-free wards. 

Although postoperative ingestion of caffeine-containing 
beverages has been shown to reduce the incidence of  post- 
operative headache, 8 the effectiveness of  prophylactic peri- 
operative administration of  caffeine has not  been eval- 
uated. In the present study, prophylactic perioperative 
substitution of caffeine resulted in a highly significant 

reduction in the incidence of  postoperative headaches. 
These fmdings are consistent with results obtained from 
several studies in volunteers in which double-blind ad- 
ministration of  caffeine tablets reduced the incidence of 
caffeine withdrawal headache, n,13,14 

Patients in both study groups had a mean daily caffeine 
intake of  approximately 400 rag. Following placebo ad-  
ministration, headache was observed on the evening of  
the day of surgery and on the morning of  postopera- 
tive day I with frequencies of 50% and 35%, respectively. 
These numbers are in accordance with the incidence of  
headache observed in both volunteers 13 and surgical out-  
patients 6,7 with a comparable daily caffeine consumption. 

Results from a recent study in volunteers provide 
strong evidence that caffeine withdrawal produces craving 
for caffeine beverages and foods, which may result in 
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an increased probability of caffeine self-administration. 15 
A recent study in surgical outpatients found that 12% 
of patients reported to have consumed caffeinated 
beverages on the morning of surgery despite explicit 
instructions to fast. 6 Thus, the administration of caffeine 
tablets may not only reduce the craving for caffeine t6 
but also improve patients' compliance of pefioperativr 
fasting. 

Caffeine stimulates gastric add secretion. 17 Therefore, 
preoperative administration of caffeine might increase the 
risk of aspiration of gastric content in surgical patients. 
However, the stimulatory effect of caffeine on gastric acid 
secretion is dose-dependent with a threshold plasma caf- 
feine level of about 5 mg. L -j. 18 Since caffeine substi- 
tution therapy resulted in much lower pre- and postopera- 
tive caffeine plasma levels than this threshold (Table IV), 
it was not unexpected that we were unable to demonstrate 
an increased gastric secretion in these patients compared 
with those receiving placebo. We note that caffeine 
plasma levels in our patients receiving caffeine were com- 
parable with those measured in outpatients not subjected 
to any restrictions of caffeine intake, s 

We believe that the results of our study have several 
clinical implications. First, the data support previous 
speculations on caffeine withdrawal being partially re- 
sponsible for postoperative headache. 6-s Second, in pa- 
tients with a high daily caffeine intake and a .history sug- 
gestive of caffeine withdrawal headaches, perioperative 
caffeine substitution should be considered in order to re- 
duced the incidence of postoperative headache and to 
improve patients' compliance in following fasting guide- 
lines. Finally, our findings indicate that such a policy 
may also be an effective means of reducing costs linked 
to postoperative morbidity caused by unexplained head- 
ache. 19 
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