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Titel    Does nerve block of the lateral femoral cutaneous nerve with a higher volume of ropivacaine 
    result in greater total hip arthroplasty incision coverage?

Introduction
Nerve block of the lateral femoral cutaneous nerve (LFCN) is a purely sensory block. It can reduce pain after Total Hip Arthrop-
lasty (THA), but the non-responder rate is high [1]. We hypothesized, that an increase in volume of local anesthetic, would result 
in a greater coverage of incisions used in THA.

Method
We conducted a randomized, blinded, paired trial in 20 healthy volunteers. All participants were randomized to receive a 
LFCN-block with 8 ml ropivacaine on the left side and 16 ml ropivacaine on the right side, or vice versa. Neither participants nor 
outcome assessors were aware of which leg received which volume. Prior to nerve block performance, incisions for posterior 
and anterolateral approaches were depicted with paint only visible when exposed to ultraviolet light – blinding participants and 
outcome assessors during outcome assessment. One hour after block performance, the blocked area was mapped using tempe-
rature and mechanical discrimination tests (alcohol swap and pinprick). We compared the sides given 8 ml with the sides given 
16 ml. The primary outcome was coverage of the posterior incision assessed by temperature discrimination test. 

Results
We found no difference in coverage of the posterior incision determined by temperature discrimination test (p=0.345). The 
blocked area was significantly larger in the 16 ml group, assessed by both temperature discrimination (p=0.012) and pinprick 
(p=0.034). 
The number of participants with a decrease in quadriceps muscle strength to less than or equal to 80% of baseline Maximum 
Voluntary Isometric Contraction (MVIC), were the exact same for both groups (p=1). 

Discussion
To our knowledge, this is the first trial investigating if different doses of local anesthetic could have an impact on coverage of 
incisions used for THA. The LFCN is placed within its own canal [2] and, theoretically, a larger volume of local anesthetic would 
spread along the nerve and, thus, cover more of its branches. We found no relation between volume and coverage of the incisi-
ons, we did, however, find a larger blocked area in the 16 ml group compared with the 8 ml group.

Conclusion
In this randomized, blinded, paired trial in healthy volunteers, an increase of ropivacaine volume from 8 ml to 16 ml did not 
result in a greater coverage of incision lines used for THA, but in a larger blocked anatomical area.

References
 [1] Thybo KH, Mathiesen O, Dahl JB, Schmidt H, Hagi-Pedersen D: Lateral femoral cutaneous nerve block after total hip arthrop-
lasty: A randomised trial. Acta Anaesthesiol Scand. 2016; 60:9.
[2] Hanna A: The lateral femoral cutaneous nerve canal. J Neurosurg. 2017;126:3.
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Background
The lateral femoral cutaneous nerve (LFCN) block may be used for postoperative pain management in patients undergoing total 
hip arthroplasty(1). The aim of this trial was to investigate the distribution area of the LFCN block in relation to the posterior and 
anterolateral total hip arthroplasty incision lines, and the involvement of the femoral nerve. 

Methods
The study was a randomized, paired, blinded trial in twenty healthy volunteers. The trial was approved by the Regional Ethics 
Committee (SJ-562) and the Danish Medicine Agency (EuraCT: 2016-00264341). All subjects received a bilateral LFCN block ran-
domized to 8 ml ropivacaine on the right side and 8 ml saline on the left side, or vice versa. An orthopedic surgeon depicted the 
incision lines (invisible for the investigators) prior to block performance. The distribution of the blocked area, and the coverage 
of the incision lines were assessed with temperature discrimination and pinprick test before unblinding the incision lines. Pain 
during tonic heat stimulation and involvement of the femoral nerve by measuring quadriceps strength were assessed. 

Results
The median difference in block coverage of the posterior (primary outcome) and the anterolateral incision lines tested with tem-
perature discrimination were 0.0 % (95% CI: 0.0-2.3, p=0.109) and 16.5 % (95% CI: 0.0-24.0, p=0.008) respectively, comparing the 
active with the placebo side. A varying anatomic distribution area was observed. No clinically significant differences for experi-
mental pain and quadriceps muscle strength were found. The non-responder rate was 15 %. 

Discussion
The varying anatomy of the LFCN has formerly been described in several studies. Nonetheless, only a single cohort study, has 
described the LFCN anatomy in relation to THA incision lines (2). However, the study lacked the strengths found in this trail: 
randomization; exploration of the LFCN distribution area systematically; use of experimental heat pain; and investigation of the 
possible involvement of the femoral nerve.

Conclusion
LFCN block consisting of 8 ml 0.75 % ropivacaine had limited coverage of the posterior and anterolateral incision lines due to a 
varying anatomical distribution area. 

References
(1) Thybo KH, Mathiesen O, Dahl JB, Schmidt H, Hagi-Pedersen D. Lateral femoral cutaneous nerve block after total hip arthrop-
lasty: a randomised trial. Acta anaesthesiologica Scandinavica 2016; 60: 1297-305.
(2) Davies A, Crossley A, Harper M, O’Loughlin E. Lateral cutaneous femoral nerve blockade-limited skin incision coverage in hip 
arthroplasty. Anaesthesia and intensive care 2014; 42: 625-30.
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Introduction
Increased distal skin temperatures can be used to predict lateral infraclavicular (LIC) block success (1). We hypothesized that an 
‘eyeball test’ of specific infrared thermographic patterns after LIC block could be used to determine block success.

Methods
In this observational study five observers trained in four distinct thermographic patterns, independently evaluated thermograp-
hic images of the hands of 40 patients at baseline and at 1-minute intervals for 30 minutes after a LIC block. Sensitivity, specificity 
and predictive values of a positive and a negative test were estimated to evaluate the validity of specific thermographic patterns 
for predicting a successful block. Sensory and motor block of the musculocutaneous, radial, ulnar, and median nerves defined 
block success. Fleiss’ kappa statistics of multiple inter-observer agreements were used to evaluate reliability.

Results
As a diagnostic test, the defined specific thermographic patterns of the hand predicted a successful block with increasing accura-
cy over the 30 minutes observation period (figure 1). Block success was predicted with a sensitivity of 92.4% (95% confidence 
interval (CI), 86.8-96.2%) and with a specificity of 84.0% (95% CI, 70.3-92.4%) at minute 30. The Fleiss’ kappa for the five obser-
vers was 0.87 (95% CI, 0.77–0.96) at minute 30 (figure 2).

Discussion
LIC block success has earlier been tested by measuring skin temperature (1), by blinded observers’ touch of hands (2) and now 
by visual evaluation of thermographic patterns, both with high diagnostic accuracy. In the original assessment only temperature 
differences were used as diagnostic test and therefore it was a pure quantitative test while the current ‘eye-ball test’ is a quali-
tative assessment. Visual evaluation may be a less laborious method to predict block success. However, it has some weaknesses. 
Inflammation or otherwise induced warm hands may either wrongly show or blur a successful pattern. The advantages of the 
test are that visual evaluation is intuitive and quick and the patient does not have to be able to cooperate to usual clinical block 
testing (pinching, cold application etc.).

Conclusion
Visual evaluation by an ‘eyeball test’ of specific thermographic patterns of the blocked hand may be useful as a valid and reliable 
diagnostic test for predicting a successful lateral infraclavicular block.

References
1. Asghar S, Lundstrøm LH, Bjerregaard LS, Lange KHW. Ultrasound-guided lateral infraclavicular block evaluated by infrared 
thermography and distal skin temperature. Acta Anaesthesiol Scand. 2014;58:867–74.
2. Asghar S, Lange KHW, Lundstrøm LH. Blinded Observer Evaluation of Distal Skin Temperature for Predicting Lateral Infracla-
vicular Block Success. Anesth Analg. 2015;120(1):246–51.
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Titel    Neuromas as the cause of neuropathic pain in amputees?
 
Background and aims
Post-amputation pain is highly prevalent but remains a challenging condition to treat. Peripheral nerve injury caused by acciden-
tal or surgical trauma (e.g. after amputation) may lead to the formation of neuromas. These neuromas can be painful, especially 
due to pressure from prosthetic devices. However, the association between neuromas and neuropathic pain in amputees is not 
fully understood. This ongoing study examines whether neuromas are more frequent in patients experiencing pain after amputa-
tion than in patients without pain.

Methods
In this observational cohort study, 80 patients with amputation will be recruited. Patients will undergo an interview (cause of 
amputation, duration of pain, and type of pain: phantom pain, phantom sensations, and residual limb pain), answer pain ques-
tionnaires and go through a clinical examination. This examination includes testing of sensory abnormalities including allodynia 
and hyperalgesia within the area of spontaneous pain. Neuromas are identified using high resolution (6-18MHz) ultrasound by an 
investigator blinded to the patient’s history of pain. Elastography and cross sectional areas of the neuromas are measured with 
ultrasound, and pressure pain thresholds are measured by a hand-held pressure algometer. 

Results
Patient inclusion is ongoing. At present, 45 amputees have participated in the study: 29 males and 16 females, aged 25-84. 32 
patients had lower extremity amputations and 13 had upper extremity amputation. 73% amputees had one or more than one 
neuroma. 21 patients suffered from either persistent phantom pain or attacks of phantom pain. 16 patients suffered from stump 
pain and 11 patients were pain-free. As shown in figure 1, no significant difference was seen in the prevalence of stump pain, 
intermittent phantom pain, and persistent phantom pain when comparing patients with and without ultrasound-verified neuro-
mas. A very high percentage of patients were experiencing sensory abnormalities including hypo- or hyperesthesia. 21 patients 
had hyperalgesia and 12 patients had allodynia. Figure 2 shows the percentage of patients with and without neuromas experien-
cing sensory abnormalities, hyperalgesia, and allodynia.

Conclusion
Preliminary data show no association between the occurrence of neither stump nor phantom pain and the presence of neuro-
mas at the amputation site. Sensory abnormalities, pinprick hyperalgesia, and brush- and/or cold-evoked allodynia are common 
findings at the site of the stump, regardless of the occurrence of neuromas. Hopefully, this study will increase our understanding 
of the role of neuromas in patients with pain after peripheral nerve injury and amputation.
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Titel    Impact of neural exposure to local anaesthetic on nerve block duration: A cohort study in 
    healthy volunteers

Background and aims
Effects of circumferential spread on a nerve block is well described (Brull, 2011, Reg Anesth Pain Med.; Marhofer, 2014, Br J 
Anaesth.). Longitudinal local anaesthetic (LA) spread however, has not been investigated. One study showed decrements in acti-
on potentials when exposure length to LA was incrementally increased in a frog model (Raymond, 1989, Anesth Analg.). 
We investigated whether longitudinal neural exposure to LA influences nerve block duration.

Methods
We analysed data from an ethical board approved prospective consecutive cohort of 120 healthy volunteers with a catheter-ba-
sed common peroneal nerve block (3-20 mL of ropivacaine 0.2%).
Neural exposure to LA in millimetres was evaluated by ultrasonography by two observers. Parameters related to the intervention 
and the volunteers were registered and retrieved for assessment (Table 1). Sensory block duration defined as insensitivity tow-
ards cold was evaluated blinded to all other covariates.
We performed univariate and multivariate linear regression analyses to explore a potential association between neural exposure 
and block duration.
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Results
All 120 volunteers had sensory nerve block. Duration ranged from 2 – 29 hours.
We found a univariate significant positive association between longitudinal neural exposure to LA and block duration (P < 
0.0002). However, in our multivariate regression model neural exposure was excluded (P = 0.086). Volume of LA (P < 0.0001), 
gender (P = 0.001) and BMI (P = 0.001) remained significantly associated with block duration (Table 2). 

Conclusions
Longitudinal neural exposure to LA was not associated with nerve block duration. 
Volume of LA, gender and BMI were significantly associated with nerve block duration.
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Titel    Ultrasound-guided (USG) blocks for breast cancer surgery – a cadaveric study comparing 
    multi-injection Thoracic Paravertebral Block (TPVB) with the novel multi-injection 
    Costotransverse Block
 
Background and aims
USG multi-injection TPVB is currently the regional anaesthesia golden standard for breast cancer surgery. Multi-injection TPVB 
reduces both acute and chronic pain as well as postoperative opioid consumption. Recently, a novel single-injection Erector 
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Spinae Plane Block (ESPB) has been demonstrated to alleviate thoracic neuropathic pain. We have modified the ESPB to a novel 
multi-injection Costotransverse Block in the thoracic paravertebral area. 
Hypothesis: Multi-injection Costotransverse Block would result in a blockade of the ventral rami and the thoracic sympathetic 
trunk similar to the TPVB without risking epidural spread and pleural puncture. 
Aim: Demonstrating injectate spread pattern following multi-injection Costotransverse Block compared to multi-injection TPVB.

Methods
Four ml 1% Methylene blue was injected bilaterally at five levels (Th2-Th6) in five soft-embalmed cadavers. Left/right for the two 
techniques was randomly allocated. The needle was always advanced in-plane with the parasagittal ultrasound beam between 
two transverse processes. Needle insertion was caudad-cranial and penetrating the superior costotransverse ligament perpen-
diculary with the multi-injection TPVB. Needle insertion was cranial-caudad and parallel and superficial to the superior costotran-
sverse ligament with the multi-injection Costotransverse Block.

Results
Multi-injection Costotransverse Block stained the ventral rami Th1-7, the communicating rami and the thoracic sympathetic 
trunk without any epidural spread. Dye spread occurred via the costotransverse foramina. Multi-injection TPVB exhibited similar 
positive results but spread to the posterior epidural space in 80% of cases.

Conclusions
Multi-injection Costotransverse Block spreads via the costotransverse foramina to surround the ventral rami, the communicating 
rami and the thoracic sympathetic trunk without any epidural spread.
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Introduction
The established evidence in postoperative pain management after total hip and knee arthroplasty is flawed by bias and small trial 
sample sizes. These factors can create imprecise and exaggerated treatment effect estimates. Each of the seven Cochrane bias 
domain can individually exaggerate positive intervention effects. To avoid this CONSORT guidelines and Cochrane Collaborations 
bias recommendations were developed. Unfortunately, not all trials adhere to these standards. 
We investigated the development of risk of bias and trial sample size over time to detect recurrent issues impeding fulfilment of 
these contemporary quality standards.

Methods
This is a post-hoc analysis of 171 trials from two systematic reviews of randomised controlled trials that investigated the proce-
dure-specific evidence of all postoperative pain-relieving interventions after total hip or knee arthroplasty (Ref. 1). The co-prima-
ry outcomes were developments in risk of bias over time and trial sample size. For each trial a cumulated bias score ranging from 
0-14 was calculated based on the seven Cochrane bias domains. 

Results
Included trials were published from 1989 to 2016. In this period the mean cumulated risk of bias score declined from 6.0 to 2.5. 
Primary bias domains improved significantly (Fig. 2). The percentage of high domains decreased significantly, while the number 
of low domains increased. 
The proportion of trials at unclear or high risk of bias in the time period 1990-1999 compared with 2010-2016 changed from 68% 
to 21% for random sequence generation, from 91% to 59% for allocation concealment, from 77% to 41% for blinding of partici-
pants and personnel, from 50% to 27% for blinding of outcome assessors, from 23% to 19% for incomplete outcome data, from 
14% to 18% for selective outcome reporting and from 32% to 28% for other bias.

The mean total trial sample size increased from 48 to 87 patients (Fig. 2). 
The risk of sample size bias was high (<50 patients) in 58 trials, moderate (50 to 199 patients) in 109 trials, lower (200-499 pa-
tients) in 3 trials, and low (≥ 500 patients) in 1 trial. 

Discussion
Our finding are reflected in a review of 20.920 trials in the general research literature (Ref. 2).
Evidence suggest that trials including 50-99 participants report 34% larger intervention effects compared with trials including 
>1000 participants, probably due to publication bias (Ref. 3). Thus, we have not reached the goal for trial sample size yet. 

Conclusion
Measures to reduce bias have improved through the years especially for randomisation, allocation and blinding, but are not yet 
optimal. The risk of bias could be minimised by strictly following CONSORT-guidelines. Further, prioritising up-scale trials could 
reduce the risk of overestimated intervention effects.

Ref. 1: Karlsen et al. doi: 10.1016/j.pain.0000000000000003. Ref. 2: Dechartres et al. doi: 10.1136/bmj.j2490. Ref. 3: Dechartres 
et al. doi: 10.1136/bmj.f2304
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Titel    Peripheral nerve block in ankle fracture surgery: a qualitative study of patients’ experiences
 
Introduction
Peripheral nerve blocks (PNB) are increasingly popular in orthopaedic limb surgery, yet little is documented in medical literature 
about patients’ experiences. Concerns of rebound pain upon block cessation potentially outweighing benefits has previously 
been raised [1]. The aim was to explore patients’ expectations and experiences of PNB.

Methods
The authors created an interview guide (Table 1). Patients scheduled for ankle fracture surgery under PNB anaesthesia at two 
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university hospitals in Copenhagen from July 2016 were purposefully sampled (Table 2). Semi structured interviews were conduc-
ted within 48 hours of blockade initialisation and electronically recorded, transcribed verbatim and analysed with NVivo software 
by systematic text condensation. Regional Ethics Committee confirmed that no approval was needed.

Results
Data saturation was reached after 13 interviews. Severe rebound pain for some patients following block cessation proved a 
clinically relevant problem. Patients experienced great doubt about appropriate consumption of analgesics when the block sub-
sided and experienced either excessive side effects from medications or more pain than necessary. Misunderstandings regarding 
block effect led patients to have unwarranted fears about sensing pain during surgery and fear of nerve damage postoperatively. 
However, the patients greatly appreciated PNB for the many hours of pain relief, being in control, i.e. awake during surgery and 
clearheaded postoperatively.

Discussion
Patients’ appreciate the experience of PNB even when suffering severe rebound pain. This might subconsciously be to reduce 
cognitive dissonance [2] albeit patients may simply consider the many hours of analgesia worth the extra pain upon block cessa-
tion. The course of PNB effect may be unknown to some health care providers and familiarity with the possibility of rebound pain 
could facilitate information and ease the course for future patients.

Conclusion
PNB anaesthesia can lead to misconception and fears as well as severe rebound pain for the patients and thorough and repeated 
information is necessary d to prevent inexpedient actions from the patients. Peripheral nerve blocks offer significant advantages 
over spinal anaesthesia and general anaesthesia in the opinion of these patients. PNBs are especially suited for patients capable 
of understanding information regarding effects and pain upon cessation.
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1. Christensen et al. The Effects of Anesthetic Technique on Postoperative Opioid Consumption in Ankle Fracture Surgery. Clinical 
Journal of Pain 2016;32:870–4
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