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CASE REPORT

Intrathecal tramadol may cause 
respiratory depression
Waqas Alam*1, Mobasher Ahmad Saeed, MCPS, FCPS2, 
Khan Muhammad Yaqub, FCPS (Anesth), FCPS (Critical Care)3

*1Registrar; 2Associate Professor; 3Consultant Anesthesia and Critical Care Medicine
 Department of  Anesthesia & Intensive Care, PNS Shifa Hospital, Karachi, (Pakistan)

Correspondence: Dr. Waqas Alam, Department of Anesthesia and Intensive Care
PNS Shifa Hospital, Lily Bridge Rd, Karachi (Pakistan); Phone: 0092 342 5558886; E-mail: waqacalam@gmail.com,

ABSTRACT
Opioids such as morphine and fentanyl have been used in neuraxial anesthesia to prolong the analgesic 
effects since long, but these have frequently been associated with few adverse effects e.g. nausea, 
vomiting, pruritus and rarely respiratory depression. Tramadol has also been used in epidural as well as 
spinal anesthesia, and respiratory depression has not been reported with its intrathecal use. We present 
a case in which 20 mg of intrathecal tramadol produced signs of opioid overdose including respiratory 
depression. The side effects were reversed with naloxone confirming our suspicion that these were 
caused by tramadol. We recommend adequate monitoring and vigilance for tramadol as is used for other 
intrathecal opioids.
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INTRODUCTION
Opioids have been used as an adjunct to neuraxial 
anesthesia to reduce the dose and adverse effects 
of local anesthetics and to increase the duration of 
analgesia1,2. However use of opioids is associated 
with some adverse effects such as pruritus, nausea, 
vomiting and respiratory depression. Most feared 
complications for anesthesiologists is respiratory 
depression. Respiratory depression is reported 
with fentanyl and morphine.2,3 And even respiratory 
depression can represent after many hours of 
injection.4 Tramadol is a weak opioid and is safely 
used as intravenous analgesia. It is believed that it 
is not associated with respiratory depression and 
has less adverse effects and dependence than other 
strong opioids.5 It has also been used in neuraxial 
anesthesia with local anesthetics.6,7 Incidence of 
nausea and vomiting is reported with its use but 
respiratory depression is never reported. Here we 
are going to report respiratory depression with 
intrathecal tramadol. To our knowledge, it has 

never been reported in literature before.

CASE REPORT
A 28 years old male ASA 1 patient presented for 
knee arthroscopy and anterior cruciate ligament 
repair. Standard monitoring was applied. No 
premedication was given. Spinal anesthesia was 
given with 3 ml of 0.5% hyperbaric bupivacaine in 
L4,5 vertebral space. 20 mg tramadol (inj. Tramal®) 
was added to intrathecal injection to prolong the 
analgesic effects. Patient was comfortable and 
his heart rate was 78/min, blood pressure 115/72 
mmHg and saturation was 99% on room air. After 
one hour patient became little uneasy and moving 
his upper body. His heart rate was 85/min, blood 
pressure was 110/75 mmHg and saturation of 97%. 
It was thought that patient was getting tired due to 
length of surgery and 2 mg midazolam was given. 
Patient became comfortable. But after few minutes 
his saturation started dropping and became 80% 
while his heart rate and blood pressure were same 
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He was not breathing and was non responsive 
to loud voice and painful stimulus. Immediately 
bag mask ventilation was started which was very 
easy. His saturation improved but he was still not 
breathing by himself and was not responding to 
painful stimulus. His pupils were checked and 
those were pinpoint and not reacting to light. Drugs 
were reviewed and it was suspected that it could be 
tramadol induced because none of the other drugs 
used present like this. Naloxone 0.4 mg was diluted 
in 10 ml distilled water. We started giving naloxone 
in boluses of 2 ml. After 4 ml of naloxone breathing 
effort of patient retuned and he started responding 
to shaking and loud voice. Boluses of naloxone 
continued and patient improved. After complete 
injection he was fully awake, his pupils became 
normal, his breathing was normal. His heart rate 
was 82/min, blood pressure 123/78 mmHg and 
his saturation was 100%. After surgery patient 
was shifted to ICU for overnight observation. He 
remained stable and did not require additional 
dose of naloxone. On the basis of signs of opioid 
overdose and complete reversal after naloxone, 
we consider it as tramadol induced respiratory 
depression. 

DISCUSSION
Tramadol consists of two enantiomers which have 
analgesic activity via two different mechanisms. 
Metabolite of tramadol O-desmethyl-tramadol 
(M1) also shows analgesic activity.  (+) Tramadol 
and the metabolite (+) M1 are agonists of the µ 
(mu) opioid receptor. M1 has high affinity for µ 
receptors as compared to parent drug. The two 
enantiomers of tramadol also inhibit serotonin and 
norepinephrine reuptake.5 A study was conducted 
in cats in which µ receptors are implicated for 
respiratory depression in tramadol overdose.8

Tramadol is widely used as oral and intravenous 
analgesic, alone or as part of multimodal analgesia. 
It has almost 10% analgesic activity of morphine. 
Similarly it has less adverse effects than other strong 
opioids such as fentanyl and morphine and can 
be safely used in patients with risk of respiratory 
depression. However two cases of respiratory 
depression had been reported. A 5.5 year boy 
in France was reported to develop respiratory 
depression after receiving 1 mg per kg of tramadol 
single dose orally (20 mg total). And he was found 
out to be ultra-rapid CYP2D6 genotype. This 
genotype results in rapid metabolism of tramadol 
to M1 which has high affinity for u receptors than 
the parent drug.9. 

Another patient was reported to develop respiratory 
depression after receiving tramadol by patient 
controlled analgesia. This patient was also found 
to be rapid metaboliser and his renal impairment 
resulted in accumulation of M1.10 Both these 
patients were given naloxone and opioid overdose 
effects were completely reversed. Although in 
contrast to our study in these cases tramadol 
was given by oral or intravenous route, but these 
also show that tramadol can be associated with 
respiratory depression.

After the French child case, FDA also changed its 
comments about tramadol from “less respiratory 
depressant” to “it should be used cautiously in 
patients at risk of respiratory depression”,11 A 
retrospective study was conducted in Iran in which 
1365 cases of poisoning below 12 years of age were 
included. 20 children ingested tramadol and out 
of those 3(15%) developed apnea.12 Respiratory 
depression in these cases was also associated with 
oral administration as compared to our case in 
which it was associated with intrathecal route.

Opioids have been used along with local anesthetics 
in neuraxial anesthesia and analgesia. Their use 
prolongs the analgesic effects. However these are 
associated with few common side effects such as 
pruritus, nausea and vomiting. In a study incidence 
of nausea, vomiting, and pruritus after less than 0.3 
mg of intrathecal morphine, was 21.5%, 14.8%, and 
59.5% respectively.3 Morphine is also associated 
with respiratory depression after intrathecal and 
epidural use and it requires vigilant monitoring.1,2,4 

Tramadol is also being used in neuraxial anesthesia 
and studies have shown that it prolongs the 
analgesic effects. Considering that it is weak opioid 
and has less adverse effects than other opioids in 
usual clinical practice, it is assumed that it will have 
fewer adverse effects when used intrathecal or in 
epidural.6,7 

However, like morphine and fentanyl, tramadol is 
also associated with pruritus, nausea and vomiting.13 
But these effects are mild than morphine and 
fentanyl and it is suggested that tramadol is better 
than fentanyl in terms of these side effects.14  

 As compared to our study, none of these studies 
showed respiratory depression after intrathecal 
administration.  In our patient respiratory 
depression occurred after intrathecal administration 
of 20 mg of tramadol and these opioid overdose 
effects were terminated completely by inj naloxone. 
A study on rats showed that respiratory depressant 
effects of tramadol are potentiated by midazolam.15 
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We too, used midazolam 2 mg IV and it may have 
potentiated the effects. However, we consider that 
main drug responsible was intrathecal tramadol 
because opioid overdose effects were completely 
reversed with naloxone. 

CONCLUSION
Although tramadol is a weak opioid and not 
associated with respiratory depression in routine 
clinical use, but based upon our experience in the 

above case report, we recommend that whenever 
tramadol is used intrathecally, vigilant monitoring 
should be exercised for early detection of any event 
of respiratory depression. 
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