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Introduction

The implantation of a knee prosthesis is a very common
operation but burdened by significant pain in the immediate
operating place, after resolution of anesthesia [1]. Recent SAARTI
guidelines suggest a reduction in the use of opioids, commonly used
as first-line drugs in postoperative analgesia for interventions that
cause intense pain, in order to reduce adverse effects [2-4]. Loco-
regional ultrasound-guided analgesia represents an alternative to
the use of opioids and the new fascia blocks can represent a valid
and safe method in the management of postoperative pain [5, 6].
The aim of our study was to improve analgesia during the post-
operative period, using a double band block, saphenous nerve block
to the adductor canal (ACB) and infiltration of local anesthetic in
the interspace between the popliteal artery and the posterior
capsule of the knee (IPACK block), testing in the postoperative NRS
scale, the appearance of side effects, cumulative opioid use, physical
recovery of patients and their degree of satisfaction.

Materials and Methods

At the Sacred Heart of Jesus Hospital, 30 patients undergoing
knee replacement implantation were enrolled. The exclusion
criteria were: patients with ASA Il and IV classification, emergency
interventions, revision of prostheses, implantation of uni
compartmental prostheses. All patients received the following

procedure:
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a)
b)

)

d)

Pregabalin 150 mg before surgery.

IPACK block: with the patient in the supine position and the leg
slightly flexed on the thigh we positioned the linear transducer
above the fold of the popliteal fossa until we visualized the tibial
nerve, in the common peroneal nerve, the popliteal artery and
the femoral condyles. From this position we slid the transducer
proximately until we found the flat back of the femur shaft. At
this point we inserted the 80 mm needle with technique in
plane towards the space between the popliteal artery and the
femur. Finally, after injecting 1-2ml of saline to open up the
space we administered 20 ml of AL levobupivacaine 0.375%
20ml

Single shot spinal anesthesia with 15 mg levobupivaciana 0.5
% 3ml.

Ultrasound-guided block of the saphenous nerve in the
adductor canal (ACB): when the supine patient with the thigh
slightly abducted we identified with the convex ultrasound
probe the apex of the triangle of the Scarpa and then proceed
medially along the entire adductor canal until the medial edge
of the sartorius muscle meets the medial edge of the adductor
muscle long. At this point we identified the femoral artery and
infiltrated with 80 mm needle with in-plane technique first 1-2
ml of fuisiological solution, then 20 ml of AL levobupivacania
0.375%.
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In the post-operative period we have included:
a.  Paracetamol 1gr iv every 6 hours for 2 days.
b.  Diclofenac 75mg 1 fl daily for 2 days.

If the NRS scale had a score greater than 3 we prescribed a
bolus of morphine PCA (Patient Controlled Analgesia) as rescue
analgesia.

I.  The next day further ultrasound-guided blockade of the
saphenous nerve to the adductor canal before physiotherapy.

II. Pain control was identified with the validated NRS scale
administered at 4, 8, 12, 24, 36 and 48 hours after the end of
surgery. Adverse events such as nausea, pruritus, respiratory
depression, delirium and sleep deprivation were recorded.

Results

None of the patients experienced any side effects. Only three patients
needed morphine PCA bolus because they had an NRS [7] greater
than 3 within 20 hours of surgery. The rest of the patients had an
NRS value of less than 3 in the following 48 hours. Motility was
recovered after about 4 hours from spinal anesthesia. All patients
began physiotherapy rehabilitation on the first post-operative day,
after further ultrasound-guided blockade of the saphenous nerve
to the adductor canal. There were no episodes of delirium or sleep
deprivation. All patients were discharged on the fourth day with
a high degree of satisfaction (Tables 1, 2). The analyzed sample
consists of 30 patients whose pain levels were measured at time
intervals of 6h-12h-24h-48h and divided into 3 pain scales 0-3, 4-7,
7-10. All the data are shown in the table.

Table 1
ore N° Pazienti Pain Scale 0-3 N° Pazienti Pain Scale 4-7 N° Pazienti Pain Scale 7-10
6 30 0 0
12 27 3 0
24 30 0 0
36 30 0 0

A first qualitative analysis shows that no patient fell into the Pain
Scale 7-10 range, while only 3 patients passed from 0-3 to 4-7 at the
12" hour. Therefore, there is an increase in perceived pain in 10%
Table 2

of patients. Below are the Scatter Plots of the patient population by
pain band as a function of time.

T T Area della coda di destra

0.25 0.1 0.05 0.025 0.01 0.005
16 0.6901 1.3368 1.7459 2.1199 2.5835 2.9208
17 0.6892 1.3334 1.7396 2.1098 2.5669 2.8982
18 0.6884 1.3304 1.7341 2.1009 2.5524 2.8784
19 0.6876 1.3277 1.7291 2.093 2.5395 2.8609
20 0.687 1.3253 1.7247 2.086 2.528 2.8453
21 0.65864 1.3232 1.7207 2.0796 2.5176 2.8314
22 0.6858 1.3212 1.7171 2.0739 2.5083 2.8188
23 0.6853 1.3195 1.7139 2.0687 2.4999 2.8073
24 0.6848 1.3178 1.7109 2.0639 2.4922 2.797
25 0.6844 1.3163 1.7081 2.0595 2.4851 2.7874
26 0.684 1.315 1.7056 2.0555 2.4786 2.7787
27 0.6837 1.3137 1.7033 2.0518 24727 2.7707
28 0.6834 1.3125 1.7011 2.0484 24671 2.7633
29 0.683 1.3114 1.6991 2.0452 2.462 2.7564
30 0.6828 1.3104 1.6973 2.0423 2.4573 2.75
31 0.6825 1.3095 1.6955 2.0395 2.4528 2.744
32 0.6822 1.3086 1.6939 2.0369 2.4487 2.7385
33 0.682 1.3077 1.6924 2.0345 2.4448 2.7333
34 0.6818 1.307 1.6909 2.0322 2.4411 2.7284
35 0.6816 1.3062 1.6896 2.0301 2.4377 2.7238
36 0.6814 1.3055 1.6883 2.0281 2.4345 2.7195
37 0.6812 1.3049 1.6871 2.0262 24314 2.7154
38 0.681 1.3042 1.686 2.0244 2.4286 2.7116
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The value at 29 degrees of freedom and significance level 0.05
is equal to 1.6991.

Note that the empirical t value is 1.1967, which differs from the
reference value only by 0.5024.

The null hypothesis, i.e. that the fluctuation of 10% is purely
random and therefore compatible with the ideal case of 3%, cannot
be rejected strictly at the chosen level of significance because the
observed “t” is significantly lower than expected (in the table).
However, it should be emphasized that we are facing a borderline
case in which we can consider the hypothesis that the fluctuations
are random plausible, but this likelihood is based on a small sample
on which the test is as soon as possible, it would therefore be good
to increase the sample population or carry out more tests to obtain
a more nourished and clarifying statistic.

However, it should also be emphasized that the hypothesis
tested is stringent, in fact as an expected value for the average of
patients with pain was chosen the value corresponding to 3% of
patients in the pain band 4-7 at 12h. In fact, if we admit that the
treatment is successful for 29 patients out of 30 (3%) we would
get a t equal to 1.1567 then the observed value would be fairly

lower (of 0.5024) than the rejection threshold (1.6991), leading
us to conclude that the discrepancy between observation and the
ideal case that only one patient out of 30 shows pain would be very
insignificant, and that the observed scenario is compatible with the
ideal one. In light of these considerations, we can conclude that the
treatment proves to be statistically compatible even with broadly
optimistic ideal scenarios, but that it requires a strengthening of
the sample population. We conclude that the test, compared to
the ideal hypothesis, gave a positive result with P -value = 0.0352.

(Medium-high statistical significance).
Statistical analysis

The analyzed sample consists of 30 patients whose pain levels
were measured at time intervals of 6h-12h-24h-48h and divided
into 3 pain scales 0-3, 4-7, 7-10. All the data are shown in the table.

A first qualitative analysis shows that no patient fell into the
Pain Scale 7-10 range, while only 3 patients passed from 0-3 to
4-7 at the 12th hour. Therefore, there is an increase in perceived
pain in 10% of patients. Below are the Scatter Plots of the patient
population by pain band as a function of time.
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The population of the sample analyzed is just enough to proceed
with a hypothesis test that uses as a test statistic the random
variable the “Student’s t”

X—p
t=——
(o2

NG

Where we denote with the p expected value of the sample
mean and with the X sample mean, N is the population and is the
o variance estimator

o~z

=0....N

We will conduct a hypothesis test with a level of significance
a=0,05. The null hypothesis of our test will be that the average of
the observed pain values is that corresponding to having only one
patient out of 30 with peak pain at 12h. We focus on the scenario
detected 12h after administration because all other cases are
evidently already compatible with this hypothesis. We therefore
want to analyze the population at 12h and see if the 10% fluctuation
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recorded can be attributed to chance. We will exploit the invariance
by rescaling of the variable “t”. We will compare the real situation
with the ideal situation in which only one patient in 30 (3%) shows
the ascent of pain in the range 4-7 to 12h and determine if the
average of the values of the real case differs significantly from the
ideal case mentioned above, in which p=1/30. Attributing value 1
to the presence of pain and zero value to absence for patients in the
range 4-7 to 12 h, registers

X =0,1;6=0,3051

From which it can be deduced that the value of the test statistic
is equal to:

t=1,1967

We compare this value with the reference table for the chosen
hypothesis test

(Table 2)

The value at 29 degrees of freedom and significance level 0.05
is equal to 1.6991.

Note that the empirical t value is 1.1967, which differs from the
reference value only by 0.5024.

The null hypothesis, i.e. that the fluctuation of 10% is purely
random and therefore compatible with the ideal case of 3%, cannot
be rejected strictly at the chosen level of significance because the
observed “t” is significantly lower than expected (in the table).
However, it should be emphasized that we are facing a borderline
case in which we can consider the hypothesis that the fluctuations
are random plausible, but this likelihood is based on a small sample
on which the test is as soon as possible, it would therefore be good
to increase the sample population or carry out more tests to obtain
a more nourished and clarifying statistic.

However, it should also be emphasized that the hypothesis
tested is stringent, in fact as an expected value for the average of
patients with pain was chosen the value corresponding to 3% of
patients in the pain band 4-7 at 12h. In fact, if we admit that the
treatment is successful for 29 patients out of 30 (3%) we would
get a t equal to 1.1567 then the observed value would be fairly
lower (of 0.5024) than the rejection threshold (1.6991), leading
us to conclude that the discrepancy between observation and the
ideal case that only one patient out of 30 shows pain would be very
insignificant, and that the observed scenario is compatible with the
ideal one. In light of these considerations, we can conclude that the
treatment proves to be statistically compatible even with broadly
optimistic ideal scenarios, but that it requires a strengthening of
the sample population. We conclude that the test, compared to
the ideal hypothesis, gave a positive result with P -value = 0.0352.
(Medium-high statistical significance).

Considerations

There is currently a huge debate regarding which analgesic
management should be preferred in knee prosthetic surgery.
Multimodal pain management strategies have evolved to improve
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patient satisfaction, early mobilization of the prosthetic limb,
and reduce side effects of opioids, commonly used as first-line
drugs in the management of intense pain [8]. Addressing post-
operative pain with a multimodal approach is essential for proper
pain control and early discharge of patients. A typical regimen
involves the use of drugs with different mechanisms of action
such as paracetamol, nonsteroidal anti-inflammatory drugs and
premedication gabapentinoid drugs, the latter used to attenuate
the inflammatory cascade in response to surgery and decrease pain
due to neuronal hyperexcitability. The blockade of the posterior
compartment of the knee capsule (IPACK, Infiltration between the
Popliteal Artery and Capsule of the Knee) is an exclusively analgesic
block performed with the local administration of anesthetic close
to the capsule itself, below the popliteal vessels [9]. By depositing
with ultrasound a fair volume of anesthetic (20 ml) it is possible
to affect the terminal sensory branches of the sciatic nerve that
reach this compartment and that guarantee analgesic coverage of
the posterior portion of the knee. Furthermore, blocking only the
terminal branches significantly reduces the incidence of foot drop,
i.e., the motor block of the muscles used for foot flexion [10, 11].
Adductor canal blockade (ACB) is currently considered the best
choice in a context of active mobilization and early rehabilitation,
since it has been shown to guarantee analgesic efficacy similar
to femoral nerve block, while maintaining quadriceps muscle
strength. In conclusion, saphenous nerve blockade to the adductor
canal in association with IPACK block, NSAIDs, paracetamol and
gabapentinoids as a form of multimodal analgesia, have shown
greater efficacy in the management of post-operative pain of uni
compartmental knee replacements, favoring early mobilization and
reduced opioid consumption.
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