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Titel
		
Nociceptive and psychological prediction of pain after total knee arthroplasty
Background:
Total Knee Arthroplasty (TKA) results in moderate to severe pain in 75% of patients on the first postoperative day and 30-40% after 2 weeks
(1) with implications for recovery and a correlation to the development of persistent postsurgical pain conditions (2). Preoperative identification of high pain responders could potentially lead to an improved individualized stratified analgesic strategy with intensified analgesic
interventions in high pain responders and subsequent reduced analgesics and risk of side effects in low pain responders. However, current
predictive quantitative sensory testing (QST) methods (3) are not clinically feasible in daily practise. The aim of this study was to investigate the importance of patient’s preoperative nociceptive and psychological profile for the prediction of acute post-TKA pain response using
simple clinical tests and questionnaires.
Methods:
60 unselected TKA patients were included in a prospective descriptive study approved by the regional ethics committee. Data on predictive variables was collected prior to surgery and included demographics, nociceptive testing (pressure pain algometry, cold pressure-, pain
matcher-, range of motion- and five meters walk test) and psychological profile (pain catastrophizing scale (PCS) and hospital anxiety and
depression scale (HADS) ). The primary outcome measure was pain during walking 24 hours after surgery and secondary outcome-measures were pain during walking 48 hours after surgery and patient reported pain-scores and use of analgesics during the first two weeks after
surgery (data not shown in abstract).
Results:
Median age was 68 years and the male / female ratio 24:36. The descriptive statistics on preoperative predictive values are presented in
table 1 showing a significantly reduced pressure pain threshold on the arm and pathological knee in patients with moderate/severe pain
following TKA.
Binary backwards logistic regression analysis identified low pressure pain threshold on the arm (p=0,01) and high PCS score (p=0,02) as significant predictors for moderate/severe post TKA-pain.
Conclusion:
Reduced pain threshold to pressure algometry (hyperalgesia) and high PCS score (poor pain coping strategies) are significantly predictive of
higher pain response following TKA. This potential pre-operative identification of high pain responders after TKA should be used in future
studies to improve risk-based stratification of analgesic trials.
References
(1) Andersen LO, Gaarn-Larsen L, Kristensen BB et al. Subacute pain and function after fast-track hip and knee arthroplasty. Anaesthesia
2009;64(5):508-13.
(2) Grosu I, Lavand’homme P, Thienpont E. Pain after knee arthroplasty: an unresolved issue. Knee Surg Sports Traumatol Arthrosc
2014;22(8):1744-58.
(3) Arendt-Nielsen L, Nie H, Laursen MB, et al. Sensitization in patients with painful knee osteoarthritis. Pain 2010;149(3):573-81
Table 1: Univariate testing of predictive variables
Variable
Low pain responders
High pain responders
Sex
15/17
8/19
(male/female)
Age
68
69
(years)
Pressure pain: threshold arm
320
217
(kPa)
Pressure pain: threshold surgery-knee
325
233
(kPa)
Cold pressor test: endured time
120
300
(sec.)
Pain matcher: threshold
14
13

P value
0,18
0,54
0,01
0,03
0,15
0,67

Pain matcher: tolerance

37

31

0,51

Range of motion: pain at extension (NRS 010)
Range of motion: pain at flexion
(NRS 0-10)
5 meter walking test: pain
(NRS 0-10)
Catastrophyzing
(0-52)
HADS anxiety
(no, possible,severe)
HADS depression
(no, possible,severe)
BMI
2
(weight/mm )

4

4

0,83

5

5

0,77

1

2

0,37

12

17

0,05

29/1/2

21/1/5

0,34

31/0/1

25/0/2

0,46

28

29

0,15

Data are presented as medians or counts when appropriate.
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Postoperative morbidity and discharge destinations after fast-track hip- and knee arthroplasty in
patients ≥85 years
Tekst
Introduction: Elderly surgical patients have increased risk of postoperative morbidity and mortality (1). The use of enhanced recovery protocols or “fast-track” surgery may reduce length of hospital stay (LOS) and readmissions (readm) in selected elderly patients undergoing total
hip (THA) and knee arthroplasty (TKA) (2). However, detailed studies on preoperative comorbidity and differentiation between “medical” and
“surgical” postoperative morbidity in elderly patients are sparse, thus limiting potential for further improvement. The aim of this study was
to provide detailed information on postoperative morbidty resulting in LOS >4 days or readm <90 days after fast-track THA/TKA in patients
≥85 years.
Methods
A descriptive 8 center observational cohort study in consecutive unselected patients ≥85 years undergoing fast-track THA/TKA with prospectively collected data on patient characteristics (Fig1). Primary endpoints were “medical” and “surgical” causes of postoperative morbidity
leading to a LOS >4 days and/or 90-days readm. Secondary endpoints were discharge destination, 90-days mortality and role of disposing
factors. Data from the Danish National Health Registry was collected with review of discharge forms and medical records if LOS >4 days or
readm. Backward step-wise logistic regression was used for analysis of disposing factors for LOS >4 days and 90-days readm.
Results
A total of 549 procedures in 522 patients ≥85 years, with median age of 87 years (IQR: 85-88) and median LOS of 3 days (IQR: 2-5), mean LOS
4.3 days (SD 3.9). Of 150 procedures with LOS >4 days, 82.7% were due to “medical” causes, mostly anemia requiring blood transfusion and
mobilization issues. Only use of walking aids was associated with LOS >4 days, while preoperative anemia was borderline (table1). 38 patients
(6.9%) were discharged to a non-hospital rehabilitation unit (20 from one department).
90-days readm was 17.9% and 79.6% of these were “medical”, mainly falls and disproved venous thromboembolisms. Preoperative anemia
was associated with increased, and living alone with decreased, risk of 90-days readm. Mortality was 2.0%, with 1% during primary admission.
Discussion
Our findings confirm a short LOS after fast-track THA/TKA in the eldest of patients. We found more readm than previously reported (2), perhaps due to our unselected study population, use of different definition for readm, however increased focus on “medical” complications and
pre- and postoperative anemia is needed. The low number of non-home discharges is encourageing, especially considering reports from the
US with >50% discharge to rehabilitation units.(3)
Conclusion
Fast-track THA and TKA with a median LOS of 3 days and discharge to home is feasible in most patients ≥85 years. Attention to pre- and
postoperative anemia and “medical”complications is needed.
(1) Story et al Anesthesia 2010:65;1022-30
(2) Starks et al. Age and Ageing 2014:43;642-8
(3) Cram et al. JAMA 2012:308;1227-36
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Serious renal and urological complications in fast-track primary total hip and knee arthroplasty

Introduction:
The fast-track methodology has reduced overall medical complications after total hip (THA) and knee arthroplasty (TKA). However, limited
data exists on renal and urological (RU) complications. Our study objective was to describe the incidence and consequences of serious RU
complications in fast-track THA and TKA, resulting in length of stay > 4 days or a 30-day readmission.
Methods: This is an observational study based upon prospectively collected pre-operative data and a complete 30-day follow-up with
detailed review of relevant medical records, in a cohort of 8,804 fast-track THA and TKA. All operations were performed between February
1st, 2010 and November 30th, 2012 in 7 Danish high-volume orthopaedic departments, using similar standardised fast-track protocols for
perioperative care.
Results:
Of 8,804 procedures, 0.61 % developed serious RU complications. 43 complications (0.49%) were Acute Kidney Injury (AKI) and dehydration
was a contributing factor in 20 of these. (Table 1&2)
Of the 43 patients developing AKI, 25 (58.1 %) had Chronic Kidney Disease (CKD) and 16 of these (64 %) had received a NSAID for postoperative pain treatment.
Discussion:
We found a low incidence of serious RU complications (0.61 %), which were predominantly AKI (0.49 %). With incidences ranging from 0.23 to
8.7%, previous studies have shown AKI to be a relevant factor for prolonging LOS and causing readmission after THA and TKA,1-3 but due to
different definitions, study designs and follow-up times these data are inconclusive on the incidence of AKI after fast-track THA and TKA.
Also, many large cohort studies reports incidences and risk factors for postoperative morbidity and mortality in THA and TKA based on diagnostic or procedural coding which prevents conclusions on a cause-and-effect relationship.1,2 In contrast to the present study, this methodology do not provide detailed information about the reasons for, and consequences of the individual types of complications and may therefore
not serve as basis for future strategies on how to prevent these complications.
The high proportion of patients in this study, who received postoperative NSAIDs despite a preoperative CKD, may question whether this
comorbidity was registered at the preoperative consultation. Nevertheless, an increased focus is required on avoiding inappropriate “fluid
3

restriction” and nephrotoxic medications in patients with CKD.
Conclusion: The overall incidence of serious RU complications after fast-track THA and TKA was only 0.61%. Of these 78% were AKI, most
often due to dehydration, pre-existing kidney disease and NSAID treatment, calling for an increased focus on perioperative fluid management
and optimisation of the perioperative care of patients with pre-existing kidney disease.
1. O’Malley NT et al. J Arthroplasty 2012; 27: 1832-1837.
2. Pugely AJ et al. J Arthroplasty 2013; 28: 1499-1504.
3. Schairer WW et al. Clin Orthop Relat Res 2014; 472: 181-187.
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The Effect of Obturator Nerve Block added to a Femoral Triangle Block after Total Knee Arthroplasty
– A Randomized Controlled Trial

Background and objectives:
Total knee arthroplasty (TKA) is associated with severe pain, and effective analgesia is essential for the quality of postoperative care and
ambulation. The analgesic effect of adding an obturator nerve block (ONB) to a femoral triangle block (FTB) after TKA has not been tested
previously. We hypothesized that combined ONB and FTB would reduce opioid consumption and pain more than a single FTB or local infiltration analgesia (LIA).
Methods:
Seventy-eight patients were randomized either to combined ONB and FTB, single FTB or LIA after primary unilateral TKA. The primary outcome was morphine consumption during the first 24 postoperative hours. Secondary outcomes were morphine consumption during the first
48 postoperative hours, pain at rest and passive knee-flexion, nausea and vomiting, length of hospital stay, cumulated ambulation score and
Timed Up and Go test.
Results:
Seventy-five patients were included in the analysis. The total intravenous morphine consumption during the first 24 postoperative hours was
2 mg (IQR 0 - 15) in the combined ONB and FTB group, 20 mg (IQR 10 – 26) in the FTB group (P = 0.0007) and 17 mg (IQR 10 – 36) in the LIA
group (P = 0.002). The combined ONB and FTB group had reduced pain, nausea, vomiting and length of hospital stay compared to the other
groups. The ambulation tests showed no difference between the groups.
Discussion:
The analgesic effect of adding an ONB to an FTB in the present study was more pronounced than the results in previous studies, where ONB
was added to a femoral nerve block or to combined sciatic and femoral nerve blockade. We employed multimodal analgesia and ultrasound
guidance for the nerve blocks instead of electrical nerve stimulation. The morphine consumption using 30 mL of local anesthetic for the
so-called adductor canal block is more or less equivalent to the consumption in the single FTB group in the present study using 10 mL of local
anesthetic mixture. However, we observed a 90% reduction in morphine consumption by adding an ONB to the FTB. The prolonged duration
of the FTB is probably due to the intended effect of the adjuvants (epinephrine, clonidine, dexamethasone) employed in our study.
Conclusions:
Addition of obturator nerve blockade to femoral triangle block significantly reduced opioid consumption and pain after TKA compared to a
single femoral triangle block or LIA without impaired ambulation.

Table 2. Nerve Block outcome estimates.
OFB
(n = 26)

FTB
(n = 23)

LIA
(n = 26)

P

Morphine total 0-24 h postoperatively (mg)

2 (0-15)

20 (10-26) *

17 (10-36) *

<0.001

Morphine total 0-48 h postoperatively (mg)

18 (3-31)

36 (20-63) •

40 (20-64) *

0.002

Morphine total 24-48 h postoperatively (mg)

7.5 (0-19)

15 (5-33)

24.5 (11-32) •

0.046

Morphine total after hospital discharge (mg/day)

3 (0-14)

14 (0-23)

16 (0-32)

0.105

Frequency of vomiting 0-24 h postoperatively

0 (0)

0 (0-1)

0 (0-2) *

0.004

Ondansetrone total 0-24 h postoperatively (mg)

0 (0)

0 (0-8)

4 (0-8) *

0.009

Time from surgery to pain NRS > 3 (hours)

21 (5-43)

7 (4-17)

8 (3-18)

0.08

Values are presented as median (IQR) or count. OFB = obturator nerve and femoral triangle block, FTB = femoral
triangle block, LIA = local infiltration analgesia. NRS = Numeric Rating Scale. •P < 0.025 compared with OFB group, * P
< 0.0025 compared with OFB group.
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Lidocaine dose does not affect duration of a peripheral nerve block: A paired, blinded, randomized, controlled
study in healthy volunteers.
Introduction:
Single-injection peripheral nerve blocks are restricted by limited block duration. Increasing the total dose (mass) of local anesthetics may
prolong duration. We hypothesized that duration of an adductor canal block (ACB) depends on total dose of lidocaine. Furthermore, we
aimed to validate different methods used to assess nerve blocks.
Methods:
We performed two paired, blinded, randomized, controlled trials, including healthy, young men. In study 1, fourteen subjects received four
ACBs with saline, 40, 80 and 160 mg lidocaine. In study 2, fourteen new subjects received two ACBs with 100 and 300 mg lidocaine. We kept
volume constant at 20 ml for all blocks, only altering concentration. We assessed sensory (saphenous distribution area) and motor block
(quadriceps muscle strength) pre-block, and every hour post-block using the following modalities: mechanical discrimination (pin-prick,
primary endpoint), temperature discrimination (alcohol swab), warmth and heat pain detection thresholds, tonic heat stimulation, electrical
stimulation, and maximum voluntary isometric contraction. Data from both studies, at 1 h post-block, were used to validate the tests. Clinical
trial registration: NCT02172729.
Results:
In study 1, overall block duration only differed significantly between doses in the mechanical discrimination (x2=10.3, P=0.01) and the
temperature discrimination tests (x2=8.6, P=0.01). Duration was shorter following the 40 mg dose, but there were no differences between
the 80 and 160 mg doses. However, 5 out of 13 blocks in the 40 mg group only resulted in partial blocks hence we decided to perform study
2. Despite a threefold increase in total dose in study 2, only one test (table 1) showed a prolongation in block duration (heat pain detection
threshold, likely a type 1 error). Temperature discrimination displayed the highest sensitivity (100%) and specificity (100%) for diagnosing
presence or absence of block, while electrical stimulation and muscle strength were no better than guessing (figure 1).
Discussion:
The shorter duration seen following the 40 mg dose in study 1 was likely due to the unreliable blocks seen with this treatment. Thus it seems
that after an injection above a certain threshold dose (which seems to be somewhere between 40 and 80 mg of lidocaine for an ACB) there
is nothing gained in duration by simply increasing the total dose. The low accuracy seen in the muscle strength test is probably an intrinsic
limitation for the primarily sensory ACB.
Conclusion: We did not find evidence that increasing the total dose of lidocaine prolong duration of an ACB. The temperature discrimination
test was the method displaying the highest validity for diagnosing presence or absence of a block.

Table 1. Duration of adductor canal block across lidocaine doses in study 1 and 2
Test method

Mechanical
discrimination
Temperature
discrimination
WDT
HPDT
Tonic heat
stimulation
Electrical
current
MVIC

Study 1
Median block duration
(h)

Overall
difference
(P-value)

40 mg

80 mg

160
mg

2 (0–4)

2 (0–5)

2 (0–4)

0.01*

2 (0–4)

4 (2–5)

4 (2–5)

2 (0–4)
1 (0–5)
2 (0–4)

2 (1–3)
2 (0–5)
3 (0–4)

0 (0–4)

0.5 (0–
4)
1 (0–4)

0 (0–3)

Post hoc paired analysis (Pvalue)
40 vs.
80 mg

Study 2
Median block
duration
(h)
100 mg
300 mg

Pvalue

80 vs.
160 mg

0.21

40 vs.
160
mg
0.05

0.52

4 (0–5)

4 (1–5)

0.93

0.01*

0.03

0.02

>0.99

5 (0–5)

4 (3–6)

0.36

2 (0–5)
2 (0–3)
3 (0–5)

0.43
0.13
0.16

-

-

-

3 (1–5)
2 (0–4)
3 (0–6)

3 (2–5)
3 (1–5)
3 (1–4)

0.61
0.04*
0.61

0 (0–3)

0.12

-

-

-

1 (0–5)

2 (0–4)

0.11

0 (0–3)

0.14

-

-

-

0 (0–3)

0 (0–3)

0.10

Data are presented as median (range). *: Marks statistical significance, P<0.05, except from the Bonferroni
corrected significance level for the post hoc paired analysis in study 1: α = 0.05/6 = 0.008. WDT = warmth
detection threshold. HPDT = heat pain detection threshold. MVIC = maximum voluntary isometric
contraction.
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Nervus cutaneus femoris lateralis block after total hip arthroplasty: A randomised, controlled,
double-blinded trial

Background
There is no gold standard for pain management after total hip arthroplasty (THA). The Nervus cutaneus femoris lateralis (NCFL)-block is a
pure sensory block and seeks to remove wound pain after THA. Ultrasonic guided NCFL-block has never been investigated as a part of multimodal analgesic regimen for THA.
We hypothesize NCFL-block would reduce pain during movement (primary endpoint) without delaying mobilisation.
Methods
This prospective, randomised, placebo-controlled trial was approved by the Danish Medicine Agency (EudraCT: 2013-004501-12), the Regional Ethics Committee and the Danish Data Protection Agency and monitored by the Copenhagen University Good Clinical Practice Unit. The
trial was conducted at Næstved Hospital, Denmark.
All subjects provided written informed consent before participating.
Eligible participants were patients scheduled for primary THA with spinal anaesthesia.
Exclusion criteria were general anaesthesia, allergy against local anaesthetics, revision arthroplasty, bilateral arthroplasty, fertile women and
patients with daily use of opioids.
The NCFL-block was performed postoperatively. The subjects received an active (8 ml of 0,75 % ropivacaine) or placebo (8 ml of saline) NCFLblock according to randomisation. The subjects, the investigator and the assessors were blinded to the intervention.
Sample size calculations were based on alpha=5%, beta=20% and a difference of 25 mm in Visual Analogue Scale (VAS)-score with sd=30 for
the primary endpoint. This gives 74 subjects but to account for the uncertainty of the true sd and to gain more power we decided to include
100 subjects.
Non-parametric statistics were used with a level of significance of 0,05. Bonferroni corrections were used as appropriate. Statistical analysis
were performed blinded.
Results
120 subjects were enrolled in the study from 3rd of March 2014 to 1st of October 2014. 20 subjects dropped out and 100 subjects were
7

analyzed for the primary endpoint.
The VAS-scores during 30 degrees flexion of the hip 4 hours postoperative were 26,5 mm and 31 mm in the Ropivacaine group and the Placebo group respectively and the difference (primary endpoint) was -5 mm (95% CI: -15 - +5 mm), p = 0,41 (Fig. 1)
The other endpoints were not significant (Tab. 1).
Discussion
The median pain scores in both groups were very low. At our institution we have a short length of stay, short time to mobilization and an
effective basic multimodal analgesic regimen. These are hallmarks of a potent “fast-track” approach to the surgical patient.
Conclusion
We found the basic analgesic regimen to be sufficient after THA, thus there were no additional effects of a routine NCFL-block after this
procedure.
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Peripheral Nerve Blocks in Primary Ankle Fracture Surgery – exploring rebound pain
Background and Goal of Study:
Peripheral nerve blocks (PNB) are increasingly used for anaesthesia and postoperative pain control in acute orthopaedic limb surgery. However, evidence of beneficial effects is generally based on elective patients who have a different pain profile. In ankle fracture surgery it has
been suggested that “rebound pain” upon cessation of PNBs challenge the overall benefit on the postoperative pain profile.[1]
We aimed to explore the pain profile following primary ankle fracture surgery under PNB anaesthesia and investigate if rebound pain could
pose a clinical problem.
Materials and Methods:
Approved by the Data Protection Agency and Ethics Committee we performed an exploratory, prospective, observational study at our centre.
We consecutively included adult patients scheduled for primary internal fixation of an ankle fracture under PNB anaesthesia. Key exclusion
criteria were cognitive impairment, > 5 days from fracture to surgery and unavailability of the investigator at time of surgery.
PNBs were ultrasound guided popliteal sciatic and saphenal nerve blocks using ropivacaine 7,5 mg/ml 20 ml + 5 ml. Patients registered pain
on a numeric rating scale 0-10 every 3 hours postoperatively. All received paracetamol and ibuprofen with access to i.v. morphine on demand
via a patient controlled pump.
Results and Discussion:
We included 21 patients aged 20-83. Pain profiles and peak pain scores are displayed. PNB supplies effective postoperative pain control for
many hours, but cessation of the PNB does lead to a clinically relevant spike in pain scores (figure) and 67 % of the 20-60-year-olds reached
severe pain levels (table). The impact on the pain profile for patients > 60 years old was less pronounced and only 9 % experienced severe
pain.
Conclusion:
This study suggests rebound pain is a clinically relevant issue, with a possible exception for older patients. The conclusions are tentative and
a randomised clinical trial is currently being performed.
References:
1. Goldstein RY et al. J. Orthop. Trauma. 2012 Oct;26(10):557–61.
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Age group
20-60 years
(n = 9)
> 60 years
(n = 11)

Peak pain score,
Median NRS
(IQR)

Severe pain,
NRS ≥ 7
n (%)

Moderate pain,
NRS ≥ 4
n (%)

7 (5-8)

6/9 (67 %)

7/9 (78 %)

5 (4-5)

1/11 (9 %)

9/11 (82 %)
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