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ABSTRACT
Objectives  To describe current UK clinical practice around 
the use of intrathecal diamorphine as analgesia for major 
elective laparoscopic colorectal surgery.
Design  Online self-administered survey.
Setting  Acute public hospitals in the UK (National Health 
Service – NHS) .
Participants  Consultant anaesthetists involved in 
colorectal surgery lists.
Main outcome measures  Rate of intrathecal opioids 
used by anaesthetists for elective laparoscopic colorectal 
procedures; minimum, most common and maximum doses 
of intrathecal diamorphine used, timing of administration 
of intrathecal injection, and relationship between the 
number of patients anaesthetised for laparoscopic 
colorectal resections per month by each anaesthetist, and 
the doses of intrathecal diamorphine they administer.
Results  In total, 479 responses were received. Of these, 
399 (83%) use intrathecal opioid routinely: 351/399 
(88%) use diamorphine, 35 (8.8%) use morphine, 8 
(2%) use fentanyl, and 7 (1.3%) use other drugs. The 
median intrathecal diamorphine dose most commonly 
administered by anaesthetists was 500 µg (IQR 400–750 
[(range 200–1500])). The median of the maximum dose 
administered by anaesthetists was 600 µg (IQR 500–1000 
[(range 200–2000])). Greater intrathecal diamorphine 
dosing was positively associated with higher number of 
cases per month (rho=0.113, pp=0.033).
Conclusions  Intrathecal diamorphine is widely used by 
UK anaesthetists for patients undergoing major elective 
laparoscopic colorectal surgery. However, there is little 
consensus regarding optimal dosing. Therefore, high-
quality randomised dose-response trials are needed to 
investigate the relationship between doses of intrathecal 
diamorphine and patient outcomes.

INTRODUCTION
Adequate control of postoperative pain after 
colorectal surgery is a key factor in improving 
recovery and outcomes for patients, as 
detailed in Enhanced Recovery After Surgery 
(ERAS) guidelines.1 Commonly used anal-
gesic techniques used by anaesthetists include 
epidural (thoracic or lumbar), intravenous 

lidocaine, intraperitoneal local anaesthetics 
and spinal anaesthesia.2–5 Alongside periop-
erative analgesia, a minimally invasive lapa-
roscopic surgical approach is associated with 
earlier recovery and reduced risk of perioper-
ative complications.6 Infusion of local anaes-
thetic with or without opiate into the thoracic 
epidural space (thoracic epidural anal-
gesia (TEA)) remains the gold standard for 
patients undergoing open colorectal surgery 
in current ERAS guidelines.1 7 However, more 
recent evidence suggests benefits of TEA 
over other modes of analgesia have been 
overstated and that TEA may worsen certain 
outcomes, including increased high depen-
dency unit length of stay.8

Intrathecal diamorphine (diacetylmor-
phine in the USA; ITD) with or without local 
anaesthetic is an alternative to TEA, which 
may avoid limb and girdle weakness (causing 
immobility) and sympathetic blockade 
(causing hypotension), which are two 
common complications with TEA that may 
worsen patients’ outcomes. Furthermore, 
absence of an indwelling epidural catheter 
and use of smaller gauge atraumatic needles 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study reports doses of intrathecal (spinal) di-
amorphine most commonly used by anaesthetists 
for patients undergoing elective major laparoscopic 
colorectal surgery.

	⇒ Anaesthetists working at a large number of pub-
lic hospitals in the UK were invited to complete an 
online questionnaire asking about the doses of in-
trathecal diamorphine they use for certain named 
surgical procedures, as well as other analgesic op-
tions offered.

	⇒ Patient outcomes and adverse events following dif-
ferent intrathecal diamorphine doses cannot be ac-
curately assessed by this cross-sectional study and 
are not reported.
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are purported to reduce infective and traumatic compli-
cations respectively.9 Diamorphine is a semisynthetic, 
lipophilic prodrug, which is twice as potent and 280 times 
more lipid soluble than morphine.10 It is deacetylated 
by the liver into its active metabolites (morphine and 6 
mono-acetyl morphine), which act at opioid receptors in 
the dorsal horns of the spinal cord. ITD provides effec-
tive postoperative analgesia9 11 and may be combined 
with local anaesthetic to provide anaesthesia. Given 
the proximity of the drug to its zone of action, a lower 
intrathecal opiate dose is required to achieve adequate 
analgesia when compared with oral or parenteral admin-
istration, reducing the risk of side effects.12 In the context 
of colorectal surgery, excessive opioid dosing is associated 
with sedation, nausea and ileus, all of which may be less 
pronounced with intrathecally administered opioids.13–15

Despite the potential benefits of ITD versus opioids 
delivered via other routes, there is no consensus on 
the optimal intrathecal dose that may produce better 
quality of postoperative pain control. We conducted a 
self-administered survey of anaesthetists involved in the 
management of laparoscopic colorectal surgeries across 
the UK. The aim of this survey was to establish the dose of 
ITD used by consultant anaesthetists in the UK.

METHODS
A self-administered survey of anaesthetists involved in 
the management of colorectal surgeries was conducted 
across UK. Lists of UK public hospitals were obtained 
from English,16 Welsh,17 Scottish18 and Northern Irish19 
National Health Service (NHS) webpages. From these 
lists, we excluded all the hospitals that do not provide 
surgical services (eg, community and mental health 
hospitals and rehabilitation centres), maternity centres, 
single-specialty hospitals (eg, eye hospitals, heart and 
lung centres, neuroscience hospitals and orthopaedic 
hospitals) and those hospitals that did not have an anaes-
thetic department or were not contactable. The anaes-
thetic departments of 138 acute NHS hospitals were 
eventually contacted, either by phone or email. Of these, 
97 (70%) agreed to distribute an email invitation to their 
consultants to complete an electronic form of the survey. 
The survey was distributed between 10 February and 13 
May 2019.

Recent methodological recommendations for self-
administered surveys were used for the development of 
the questionnaire.20 A pilot survey was developed and 
tested by consultant anaesthetists at our institution to 
evaluate the instrument length and logic. Following 
this, feedback was used to produce an improved online 
survey with the SurveyMonkey online platform to assess 
anaesthetists’ practice regarding postoperative analgesia 
for patients undergoing laparoscopic colorectal surgery 
(online supplemental data). Respondents were asked 
about their specialty grade and the average number of 
patients they anaesthetise for laparoscopic colorectal 
resections per month. They were also asked about the 

mode of postoperative analgesia they usually provide for 
specified commonly performed laparoscopic procedures: 
right hemicolectomy, left hemicolectomy, anterior resec-
tion, abdominoperineal resection and transanal total 
mesorectal excision. For each type of surgery, they were 
asked about the primary mode of analgesia they admin-
ister: intrathecal opioid, lumbar epidural analgesia, TEA, 
combined spinal epidural, patient controlled analgesia, 
transversus abdominis plane block, lidocaine infusion or 
simple analgesia (principally paracetamol, non-steroidal 
anti-inflammatory drugs and/or opioids when required). 
Respondents who used intrathecal opioid were asked 
about the drug(s) they usually administer intrathecally, 
including minimum, maximum and most common doses. 
Finally, they were asked if they administered intrathecal 
opioid prior to, or following, the induction of general 
anaesthesia or at the end of surgery, and whether this 
decision was affected by predicted surgical duration.

Patient and public involvement was not sought for this 
study, as the subjects of the study were health profes-
sionals (rather than the public).

Data distributions were checked for normality with 
Shapiro-Wilk normality tests. For categorical (including 
ordinal) data, frequencies were calculated and are 
presented as percentage of total, with differences tested 
using χ2 tests. Non-parametric continuous data are 
reported as medians (IQR (range)). Ninety-five per cent 
CIs are not reported, as the sample size is unknown and 
cannot be reliably estimated. Spearman’s rho was used to 
determine the degree of correlation between the number 
of patients anaesthetised per month and the dose of ITD. 
There were no missing data. A p value of <0.05 was consid-
ered statistically significant. All analyses were carried out 
(and figures produced) using R V.4.0.2 for Mac and the 
packages ‘ggplot2’ and ‘patchwork’.21–23 The primary 
outcome was the rate of intrathecal diamorphine used by 
anaesthetists for elective laparoscopic colorectal proce-
dures. Secondary outcomes were doses of diamorphine 
used and timing of administration.

RESULTS
In total, responses were received from 479 consultant 
anaesthetists spanning 97 NHS Trusts in the UK.

Most anaesthetists (399 of 479, 83.3%) used intrathecal 
opioid for at least one type of colorectal surgery: 61.6% 
for right hemicolectomy, 65.1% for left hemicolectomy 
(including sigmoidectomy), 63.7% for anterior resection, 
54.5% for abdominoperineal resection (including extra-
levator abdominoperineal excision) and 52% for tran-
sanal total mesorectal excision (table 1).

Out of 399 respondents who routinely administer intra-
thecal opioid, 351 (88%) use diamorphine, 35 (8.8%) use 
morphine, 8 (2%) use fentanyl, 2 (0.5%) and 7 (1.3%) 
use other drugs. Two respondents (0.5%) use local anaes-
thetic only with no opioid.

The median intrathecal diamorphine dose usually 
administered by anaesthetists was 500 µg (IQR 400–750 
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(range 200–1500)). The median of the maximum dose 
administered by anaesthetists was 600 µg (IQR 500–1000 
(range 200–2000)) (figure 1).

A weak but statistically significant, positive correlation 
was found between the number of patients anaesthetised 
per month by each anaesthetist and the dose of intra-
thecal diamorphine used, both in terms of each anaesthe-
tist’s usual dose (spearman’s rho=0.113, p=0.0337) and 
maximum dose used (spearman’s rho=0.105, p=0.047).

Most anaesthetists performed the intrathecal injection 
prior to induction of general anaesthesia, regardless of 
whether surgery was predicted to take less than 2–3 hours, 
or more than 3–4 hours (77.8% and 74.1% respectively; 
table  2). A minority of anaesthetists performed intra-
thecal injection between induction of general anaesthesia 
and the surgical incision, or at the end of surgery prior to 
emergence from anaesthesia. Overall, estimated duration 
of surgery did not affect anaesthetists’ timing of intra-
thecal injection delivery (p=0.3297, χ2 test).

DISCUSSION
This large national clinician survey of analgesia for elec-
tive laparoscopic colorectal resections demonstrated that 
intrathecal analgesia is the most common primary mode 
of analgesia for these operations, with more than 80% 
of anaesthetists using it for postoperative pain. Epidural 
analgesia has been historically associated with effective 
postoperative pain control and improved pulmonary 
function after major abdominal surgery, but these advan-
tages have not translated to faster recovery and shorter 
length of hospital stay.24 25 Moreover, technical difficul-
ties while siting epidurals lead to failure rates of up to 
40%26 and the motor blockade caused by epidural anal-
gesia delays patients’ return to mobility. Spinal analgesia 
is technically less complex, requiring a single injection 
and no catheter placement. Patients who receive spinal 
analgesia report less postoperative pain than those who 

Table 1  Primary modes of analgesia used by consultant anaesthetists (n=479) for various laparoscopic colorectal resections

Spinal CSE Epidural
Lidocaine 
infusion PCA

Simple 
analgesia

TAP 
block Other

Right hemicolectomy 295 (61.6) 2 (0.4) 11 (2.3) 13 (2.7) 78 (16.3) 36 (7.5) 21 (4.4) 23 (4.8)

Left hemicolectomy 
(including sigmoidectomy)

321 (65.1) 2 (0.4) 19 (4) 14 (2.9) 65 (13.6) 28 (5.8) 16 (3.3) 23 (4.8)

Anterior resection 305 (63.7) 5 (1) 36 (7.5) 15 (3.1) 64 (13.4) 16 (3.3) 17 (3.5) 21 (4.4)

Abdomino-perineal resection 
(including ELAPE)

261 (54.5) 12 (2.5) 92 (19.2) 10 (2.1) 60 (12.5) 10 (2.1) 7 (1.5) 27 (5.6)

TaTME 249 (52) 6 (1.3) 33 (6.9) 8 (1.7) 51 (10.6) 58 (12.1) 4 (0.8) 70 (14.6)

Values are frequency (%).
CSE, combined spinal epidural; ELAPE, extralevator abdominoperineal excision; PCA, patient controlled analgesia; TAP, transversus 
abdominis plane; TaTME, transanal total mesorectal excision.

Figure 1  Doses of intrathecal diamorphine administered by anaesthetists. (A) minimum dose used, (B) most common dose 
used and (C) maximum dose used. Histograms demonstrate the percentage of anaesthetists who use each particular dose. 
The boxplots show overall range (horizontal black line), with IQR (central rectangle) and median (vertical black line). Outliers are 
depicted as dots.
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receive TEA, require less intensive nursing care postoper-
atively and return to mobility faster.27

Our survey showed that diamorphine is the most 
common drug (88%) used for intrathecal analgesia. 
Diamorphine’s favourable pharmacokinetic and pharma-
codynamic properties provide greater duration of action 
than fentanyl, with reduced cephalad spread (and subse-
quent risk of respiratory depression) than morphine. 
The longer duration of action with low side effect profile 
explains the widespread use of diamorphine for intra-
thecal use compared with other opioids for laparoscopic 
colorectal surgeries.

The median dose of diamorphine reported to be 
routinely used in our study was 500 µg, although with high 
interuser variability. Virlos et al27 used doses between 1000 
µg and 1500 µg for their study comparing intrathecal 
analgesia vs epidural analgesia for laparoscopic colorectal 
surgery.27 In a major bariatric centre, doses of intrathecal 
diamorphine between 600 µg and 1500 µg were used 
for patients.28 Similarly, our survey showed a large vari-
ability in respondents’ usual administered diamorphine 
doses for major laparoscopic colorectal surgery (range 
200–2000 µg), with most anaesthetists using 300, 500 or 
1000 µg. We found a weak positive correlation between 
the number of patients anaesthetised for laparoscopic 
colorectal resections per month by each anaesthetist and 
the doses of intrathecal diamorphine they administer. 
This may indicate that anaesthetists with greater monthly 
caseloads (a surrogate for greater experience) believe 
the higher doses offer patients more effective analgesia, 
or have a different perspective on risks of higher doses. 
Despite substantial intrathecal diamorphine dosing vari-
ability between anaesthetists in our study, and also in 
previous reports, dose–response studies of ITD are pres-
ently limited to anaesthesia for obstetric and orthopaedic 
surgery and have not investigated the reasons for variation 
in dosing.29 30 The wide variation in ITD dosing suggest a 
lack of consensus on the optimal dose of ITD. This should 
be the topic of a future trial, and an embedded mixed-
methods study could investigate the magnitude and 
drivers of the relationship between anaesthetists’ case-
load and higher administered ITD doses.

Our study has several limitations, chiefly related to the 
nature of questionnaire completion and the questions 
asked. We did not assess the impact of patients’ demo-
graphic or clinical characteristics on ITD dosing, nor was 
there an option for respondents to elaborate on their 
responses via free text. As such, we cannot elaborate on the 

factors influencing dose choices. The self-administered 
nature of survey and unknown overall response rate may 
lead to differences between reported and actual clinical 
practice. Furthermore, as we did not capture granular 
data regarding location of respondent, we cannot know 
if there is a variation in practice between larger and 
smaller hospitals, or if respondents are clustered within 
a certain region (limiting the study’s validity as a measure 
of pan-UK practice). These points considered, the survey 
received 479 responses and so represents the largest such 
study of practice in this arena conducted to date. Despite 
this though, findings from this UK dataset may not be 
applicable to other health systems (most notably the USA, 
where diamorphine is not used).

High-quality prospective, randomised dose–response 
trials in the colorectal population are needed to investi-
gate the relationship between doses of ITD and patient 
outcomes in this population. These studies should be 
designed to individualise ITD doses and ensure that 
outcome measures are both patient centred and clinically 
relevant.

CONCLUSION
Intrathecal opiate—usually diamorphine—is the form 
of postoperative analgesia most used by anaesthetists 
for patients undergoing major elective laparoscopic 
colorectal surgery in the UK. The median dose of diamor-
phine administered is 500 µg but with wide variation. 
Estimated duration of surgery did not influence postop-
erative analgesia choice or timing of spinal administra-
tion. Given wide variation in spinal diamorphine dosing, 
randomised dose-finding trials are needed in this cohort 
to determine optimal dosing.
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Table 2  Timings of spinal anaesthesia delivery dichotomised by predicted surgical duration

Predicted 
procedure length

Spinal anaesthesia 
prior to induction of 
anaesthesia

Spinal anaesthesia between 
induction of general anaesthesia 
and surgical incision)

Spinal anaesthesia after the 
end of surgery but prior to 
emergence from anaesthesia

Spinal 
anaesthesia not 
used routinely

<2–3 hours 372 (77.7) 19 (4) 13 (2.7) 75 (15.7)
>3–4 hours 355 (74.1) 20 (4.2) 23 (4.8) 81 (16.9)

Values are frequency (percentage).
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