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Abstract:
Introduction: The advantage of intrathecal morphine is due to its delivery into the subarachnoid space 
with direct access to opiate receptors and ion channels, while clinical duration of action can be as long 
as 20 hours. Joint replacement surgery is reported to be one of the most painful surgical procedures. 
The key factor for short postoperative length of stay and rapid functional recovery is pre-operative, 
intraoperative and postoperative analgesia. Spinal anaesthesia incorporating intrathecal morphine has 
been used as a systemic opioid-sparing technique. The most frequently investigated dose of intrathecal 
morphine was 100 µg. 
Materials and Methods: In this study, spinal anaesthesia with the addition of morphine for intrathecal 
administration at a dose of 200 µg and 250 µg was administered to patients who underwent surgery 
for total hip arthroplasty and VAS pain scale was monitored postoperatively in the next 24 hours. The 
study group was compared to a group of patients who received standard intravenous analgesia postop-
eratively. 
Results: Intrathecal application of morphine improves pain management in the first 24 postoperative 
hours in comparison to a control group who has received a systemic combination of opioid and non-
opioid analgesics as part of postoperative analgesia. 
Conclusions: The use of intrathecal morphine at a dose of 200 µg or 250 µg is an extremely good anal-
gesic method in the postoperative period after surgery for total hip arthroplasty.
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Sažetak:
Učinak intratekalnog morfija na skalu boli kod operativnog zahvata ugradnje totalne 
endoproteze kuka
Uvod: Prednost primjene intratekalnog morfija je njegova isporuka u subarahnoidalni prostor s 
izravnim pristupom opioidnim receptorima i ionskim kanalima a kliničko djelovanje može biti i do 20 
sati. Operativni zahvat ugradnje totalne endoproteze kuka smatra se jednim od najbolnijih kirurških 
zahvata u medicini. Ključni čimbenik kratkog postoperativnog boravka i brzog funkcionalnog opo-
ravka je preoperativna, intraoperativna i postoperativna analgezija. Spinalna anestezija koja uključuje 
intratekalni morfij korištena je kao sustavna tehnika koja smanjuje upotrebu opioida intravenski. 
Najčešće ispitivana doza intratekalnog morfija je 100 µg. 
Materijali i metode: Kod bolesnika koji su podvrgnuti operativnom zahvatu ugradnje totalne endopro-
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opioid administration and ASA status IV. All patients signed 
consent to participate in the study.
The patients who met the research criteria were grouped into 
one of the two examined patient groups. One group of patients 
received a systemic combination of opioid and non-opioid 
analgesics as part of postoperative analgesia, and the other group 
received morphine intrathecally, as well as standard therapy 
based on the patient’s needs. The preparation of all patients who 
are planned to have a primary hip endoprosthesis was the same, 
regarding premedication, antibacterial prophylaxis and throm-
boprophylaxis. Patients were divided in 2 groups: test group 
and control group in total 100 patients. In the test group, 27 
patients have received 200 µg of morphine, and 20 patients have 
received 250 µg. In the examined group intrathecal morphine 
was administered. That is an invasive procedure and involves 
the administration of the drug into the subarachnoid space by 
inserting an atraumatic sterile spinal needle. The application was 
part of the same procedure that applies spinal anaesthesia, only 
morphine was added to the local anaesthetic which was 0.5% 
Chirocaine (Levobupivacaine, Abbott), which was performed 
with atraumatic spinal needles (Becton Dickinson). During the 
first 24 postoperative hours the VAS scale was monitored (0-no 
pain, 10-the strongest possible pain). In cases where the VAS 
score was greater than 4, the patients received additional analge-
sic therapy intravenously. The pain scale was recorded for a total 
of 24 hours. There were 10 measurements in total. Student`s t 
test was used for statistics.

Results
Average VAS score per patient was collected in 24 postoperative 
hours. The results were compared in the test group and control 
group. In the test group there were in total 47 patients, while in 
the control group there were in total 53 patients. The patients 
in the test group were later divided in 2 subgroups and among 
them 27 patients have received 200 µg morphine while 20 have 
received 250 µg. The results have shown that the average VAS 

teze kuka primijenjena je spinalna anestezija s dodatkom morfija za intratekalnu primjenu u dozi od 
200 µg i 250 µg te je praćena VAS skala boli 24 sata postoperativno. Ispitivana skupina uspoređena je 
sa skupinom bolesnika koji su postoperativno primali standardnu ​​intravensku analgeziju.
Rezultati: Intratekalna primjena morfija efikasnije smanjuje subjektivni osjećaj boli u prva 24 postop-
erativna sata u usporedbi s kontrolnom skupinom koja je primala sistemsku kombinaciju opioidnih i 
neopioidnih analgetika kao dio postoperativne analgezije. 
Zaključak: Primjena intratekalnog morfija u dozi od 200 µg i 250 µg izuzetno je dobra analgetska 
metoda u postoperativnom razdoblju nakon operacije ugradnje totalne endoproteze kuka.

Ključne riječi: endoproteza kuka, intratekalni morfij, liječenje boli, regionalna anestezija

Introduction
The advantage of intrathecal morphine is due to its delivery into 
the subarachnoid space with direct access to opiate receptors and 
ion channels. Clinical duration of action can be as long as 20 
hours given the biphasic pattern.
Joint replacement surgery is reported to be one of the most 
painful surgical procedures. The key factor for short postopera-
tive length of stay and rapid functional recovery is pre-operative, 
intraoperative and postoperative analgesia (1). Spinal anaesthesia 
incorporating intrathecal morphine has been used as a systemic 
opioid-sparing technique. The most frequently investigated dose 
of intrathecal morphine was 100 µg (7,8).

Materials and methods
This retrospective study was conducted in University Hospital 
Centre Zagreb, Department of Orthopaedic surgery and Depart-
ment of Anaesthesiology, ICU and pain therapy. In this study, 
the difference between the use of standard methods of analgesia, 
which include systemic administration of opioid and non-opioid 
analgesics, and the administration of intrathecal morphine in 
patients after total hip arthroplasty was examined. 100 patients 
were included in the research, who, due to primary coxarthro-
sis, were scheduled to have a total hip replacement. After the 
patients have been given an indication for the planned operation 
by the orthopaedist, all patients were examined in the anaesthe-
siology outpatient 3-4 weeks before the planned admission to 
the hospital. In the department of anaesthesiology, all patients 
were clinically examined, laboratory findings were accessed, 
and the patient’s history was taken with regard to cardiorespira-
tory, kidney and liver diseases. Preoperative laboratory findings 
were in the referent range for all patients. Upon admission to 
the hospital, based on clinical status, laboratory and anamnestic 
data, patients were classified according to the American Society 
of Anaesthesiologists (ASA) classification into one of the IV 
groups. The research included patients of ASA status I, II and III. 
Exclusion criteria were allergy to morphine preparations, history 
of respiratory depression and history of nausea, vomiting after 
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score per patient per hour (during 24 postoperative hours) in the 
group who have received 200 µg morphine was 1,09 and in the 
other group who have received 250 µg was 0,64. The VAS score 
in the control group was 2,39. The results suggest that the least 

Discussion
The first intrathecal injection of morphine was performed in 
1979 to achieve pain relief (2), and since then, this intervention 
has been successfully used in many surgical operations including 
lower limb arthroplasty (3). While hip arthroplasty is performed 
on almost daily basis with a short hospital stay, anaesthesiologists 
still hesitate to administer intrathecal morphine despite its ex-
pected analgesic effect, partially for fear of potential side-effects, 
especially postoperative nausea, and vomiting (PONV) and 
eventual respiratory depression (4). The results of meta-analysis 
(5) that was published in 2022 including 29 trials with 1814 
patients have concluded that dose of 100 mcg is ‘ceiling ’dose for 
analgesia and a threshold dose for increased rate of postopera-
tive nausea and vomiting. Many studies have used intrathecal 

pain was felt by patients in the group who have received 250 
µg. The p-value in the 250 µg group was 0.001 compared to the 
control group (Figure 1).

Figure 1. Comparison of average VAS scale in both test (n=47) and control group (n=53)

morphine doses that ranged from 35 µg (6) to 500 µg (7), while 
the most frequently investigated dose was 100 µg (8,9). They 
recommend an intrathecal dose of 100 µg for improving patient 
comfort without increasing the risk of PONV. One area worthy 
of discussion is the risk of postoperative hypoventilation. Even 
more if patients demonstrated a greater degree of sedation in 
the intrathecal morphine group, there was no effect on the rates 
of hypoxaemia or respiratory depression. This is important, as 
many physicians believe that continuous monitoring is neces-
sary, following recommendations from the American Society of 
Anaesthesiologists (10). 
While respiratory depression might have been a clinical problem 
within intrathecal morphine doses of 250 µg, as reported in the 
late 1980s (11), recent evidence highlights the absence of respira-
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tory depression with doses below 150 µg (12), even in older peo-
ple undergoing hip arthroplasty. Thus, an intrathecal morphine 
dose of 100 µg for lower limb arthroplasty seems to warrant no 
more than standard postoperative care. Notably, the duration of 
effect of intrathecal morphine is estimated to be up to 16 h (13) 
which may be the underlying reason for clinically unimportant 
differences in analgesic outcomes at 24 hr. However, intrathe-
cal morphine was associated with an increased risk of PONV, 
worse pruritus and more urinary retention, but without impact 
on hospital length of stay. Therefore, these above-mentioned 
analyses concluded that there was a dose threshold of 100 µg, 
above which the rate of PONV statistically increased, with an ab-
solute risk of 12% (5). With all said, they finally recommend an 
intrathecal dose of 100 mcg for improving patient comfort with-
out increasing the risk of PONV. In our study, we have decided 
to administer doses between 200 µg and 250 µg because lower 
doses have shown to have less analgesic effect. VAS score was 
lower in the test group in comparison to the control group. To 
compare with research done by Sibanyoni et al (14), they have 
administered doses of 150 µg and had average VAS scale score of 
1, while in our test group of 250 µg average VAS scale score was 
0.64 vs 1,09 in the group who have received 200 µg. We have 
not encountered adverse effects such as respiratory depression, 
hypoventilation, urinary retention, and PONV incidence was 

13% while meta-analysis (5) had shown PONV incidence of 
12% when 100 µg dose administered.

Conclusion
In spite of recommendations of above-mentioned meta-analysis 
(4), we have decided to conduct the study based on doses higher 
than 100 µg due to better pain reduction. We have not en-
countered respiratory depression or any similar hypoventilation 
problems, and it is worth mentioning that PONV was noted in 
13% patients who have received doses of 200 µg or 250 µg. In 
conclusion, patients who have received intrathecal morphine of 
200 µg or 250 µg had lower pain scores compared to previously 
reported results with lower morphine dose. Also, patients who 
were administered intrathecal morphine had VAS scores lower 
than those in the test group. Nevertheless, this topic required 
further randomised control trials to prove the efficacy of intrath-
ecal morphine in different dosing regimens.
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