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ABSTRACT

Backgrounds: In this study, we aimed to investigate the effect of 4 in 1 block technique, which provides blockage of the
saphenous, obturator, sciatic and the nerve to vastus medialis with a single injection without the need for position change,
on postoperative analgesia in knee surgeries.

Our study was conducted in an observational, comperatively prospective study. A total of 62 patients who underwent
knee surgery under spinal anesthesia were included in our study. In the recovery unit, they were divided into two groups
according to the analgesia method; 4 in 1 block group and control group without any block. In the postoperative period,
2nd 4t 6t 12t 24t visual analog score (VAS), sensory block, rescue analgesics, quadriceps strength at 12 and 24" hours
were questioned.

Results: The VAS value at the 2", 4 6" and 12" hours was found to be significantly lower in the block group compared
to the control group. In terms of side effects, nausea-vomiting was low in the block group. A total of 10 of 16 patients
with nausea were in the control group, and 4 patients with vomiting, and 1 patient with sedation were also in this group.

Conclusions: We observed that 4 in 1 block is effective on postoperative analgesia, reduces opioid consumption and
related side effects in knee surgery. We believe that it can be used effectively as a part of multimodal analgesia in knee
surgeries.
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BACKGROUND

Today, there is an increase in knee surgeries such as total
knee arthroplasty, arthroscopic anterior cruciate ligament
and meniscus repair. Inadequate pain management may
lead to cardiac, pulmonary or renal problems, endocrine,
metabolic and inflammatory responses, which may lead to
increased perioperative morbidity and mortality!'!.

It is not possible to provide effective postoperative pain
management with a single analgesic method. Therefore,
multimodal analgesia methods have been developed. These
methods may include oral and intravenous nonsteroidal
anti-inflammatory drugs (NSAIDs), intravenous opioids,
intra-articular local anesthetic applications, central and
peripheral nerve blocks. It is aimed to provide better
analgesia with the appropriate combination of these
methods®??). Central blocks have serious side effects such
as motor block, urinary retention, hypotension, nausea
and vomitingl®. Due to these side effects, the application

of peripheral nerve blocks has increased in recent years.
Today, with the use of peripheral nerve blocks accompanied
by ultrasound (US), complications are greatly reduced and
effective anesthesia and analgesia are provided even in low
volumes!”#, The most commonly used peripheral blocks
for knee surgeries can be said femoral nerve block, sciatic
nerve block, obturator nerve block, lateral femoral cutaneous
nerve block, adductor canal block, IPACK block, and the
combinations of these blocks!.

There are some studies reporting that the newly defined
ultrasound-guided (USG) 4 in 1 block provides blockage
of the saphenous nerve, obturator nerve, sciatic nerve and
the nerve to vastus medialis with a single injection in the
supine position without the need for position change in knee
surgeries!'™'%. In this study, we aimed to comparatively
investigate the effect of US-guided 4 in 1 block technique
on postoperative analgesia in knee surgeries.
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METHODS

For this prospective, observational study, approval
was obtained from the Health Sciences University Kocaeli
Derince Training and Research Hospital Clinical Research
Ethics Committee on 14.01.2021 with the file approval
number 2020-173. The patients were informed before the
study and an informed consent form was signed. Clinical
Trials No: Health Sciences University Kocaeli Derince
Training and Research Hospital Clinical Research Ethics
Committee. (https://clinicaltrials.gov/ct2/show/Health
Sciences University Kocaeli Derince Training and Research
Hospital Clinical Research Ethics Committee) (registration
date; February 16, 2021).

A total of 62 patients who would undergo elective knee
surgery under spinal anesthesia were included in the study.

C Enrollment )

Inclusion criteria were determined as patients aged 18-80
years, with ASA I-II score, who were informed about the
study in the preoperative period, volunteered to participate
in the study, and whose informed consent was obtained.

Patients requiring intensive care with ASA II-IV
score, under the age of 18 and over the age of 80, receiving
general anesthesia, pregnant or breastfeeding,with
emergency surgery, having a history of local anesthetic or
analgesic allergy, with bleeding diathesis and infection in
the area to be blocked in which regional interventions are
contraindicated, with neurologic deficit in the same leg, and
those who did not agree to participate in the study were not
included (Figure 1).

Assessed for eligibility (n= 62)

Excluded (n=3)

N needed intensive care (n=1)

"Io showed allergic reactions (n=1)

o developed LAST (n=1)

Randomized (n= 59)

-

L €

Allocation

) |

Allocated to intervention (n=30)

e 4 in 1 group (n= 30)

Allocated to intervention (n= 29)

e control (n= 29)

| €

Follow-Up )
h 4

| €

Analysis )
A 4

Analysed (n=30)

Analysed (n=29)

Fig. 1: CONSORT 2010 Flow Diagram.
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Preoperative management:

After the preoperative anesthesia examination, the
consent of the patients who were planned to be operated
under spinal anesthesia and who would be included in the
study and who were informed about the study were taken.
Demographic data such as age, gender, ASA score, height,
weight, and the planned surgery were recorded, and they
were taken to the operating room. The patients were not
intervened with in the preoperative period by the researcher.

Postoperative care unit:

The postoperative analgesia method applied to the
patient was learned from the perioperative anesthesia form
in the postoperative recovery unit, and the patient was
included in the block group if 4 in 1 block was applied,
and in the control group if systemic analgesics was planned
without a block.

Group 4 in 1 (n:30):

Patients who underwent 4 in 1 block for postoperative
analgesia  (30ml  0.25%  bupivacaine plus 4mg
dexamethasone).

Control Group (n:29):
Patients receiving only systemic analgesics without any
block.

Three patients who were included in the study in
the preoperative period, needed intensive care in the
postoperative period, showed allergic reactions, developed
local anesthetic systemic toxicity (LAST) and were
intervened with intravenous lipid solution were excluded
from the study. Analyzes were performed on 59 patients.

Application of the 4 in 1 Block:

4 in 1 block cases performed after the surgery was
completed before the effects of spinal anesthesia wore off
are included. The patient lies in the supine position and the

leg to be operated is externally rotated, slightly abducted
and the knees are slightly flexed (frog leg position). The
medial femoral condyle is marked. A linear high-frequency
ultrasound probe (6-13Hz) is used, it is placed on the
femoral condyle, the vastus medialis muscle is identified and
scanned proximally. The junction of the vastus and sartorius
(anteromedial intermuscular septum) is determined and the
probe is shifted proximally until the superficial femoral
artery is visible in the adductor hiatus. The injection point is
determined by slowly sliding the probe proximally until the
genicular artery is visible from the pattern branching from the
superficial femoral artery in the hiatus. This point is 8-10cm
above the femoral condyle. Under all aseptic precautions, the
needle is guided straight from lateral to medial to reach the
perivascular area, guided by US, 0.25% bupivacaine 30ml+
adjuvants are injected after negative aspiration. It is observed
that the femoral artery is pushed posteriorly. After the block,
it is observed that the drug spreads to the perivascular area
around the sciatic nerves in the popliteal fossa as well as the
adductor canal'®'!(Figure 2).

Fig. 2: Application of the 4 in 1 Block.

Postoperative follow-up: The patients were visited by
the researcher in the orthopedic service at the 2%, 4% 6%,

Table 1: Demographic data (without group distinction and between groups):

Without group distinction (n/%) 4in 1 (n/%) Control (n/%) P* (4inl & control)
(mean=sd) 49,7+18,0 50,8+18,4 48,6+18,0 0,518
Sex female 23(39.0) 12 (40,0) 11 (37,9) 0,542
Male 36(61.0) 18 (60,0) 18 (62,1)
Total 59 30 29
BMI group <25 23(39.0) 13 (43.3) 10 (34,5)
25,1-30,0 23(39.0) 12 (40,0) 11(37,9) 0,574
>30,1 13(22.0) 5(16,7) 8(27,6)
Total 59 30 29
BMI (mean+sd) 26,6+3,5 26,4+2,9 26,8+4,0 0,158
operation arthroscopy 29(49.2) 14 (46,7) 15(51,7) 0,698
arthroplasty 30(50.8) 16 (53.3) 14 (48,3)
Total 59 30 29
Group 4in 1 30(50.8)
control 29(49.2)

*: Chi-Square Tests.
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12" and 24" hours postoperatively, and visual analogue scale
(VAS: pain intensity between 0 and 10; 0- no pain, 10 - very
severe pain), sensory block (pinprick test: no sensation,
touch, stinging) were evaluated and recorded. In addition,
undesirable effects such as nausea, vomiting, itching, and
sedation developed in the patient were noted. Quadriceps
strength of our patients was examined at 12" and 24™ hours,
especially since we were able to bring our arthroplasty patients
to a sitting position under supervision at the 12" postoperative
hour, in consultation with our orthopedic doctors.

In the orthopedic ward of our hospital, Tenoxicam
20mg 2*1 (orally) is applied to patients who routinely
undergo knee surgery. After the operation, arthroplasty
patients are additionally administered 100mg of contramal
intravenously and when the effect of spinal anesthesia
is close to wear off, intramuscular diclofenac sodium
is given. All patients are, if necessary, given outside
the routine rescue analgesia with pethidine, tramadol,
dexketoprofen, diclofenac, tenoxicam and paracetamol,
upon the recommendation of the orthopedic doctor. The
routine postoperative analgesia method of the ward was
not interfered with, only the additional analgesics were
recorded.

Quadriceps strength: Sitting position:

1. No contractions.

2. Slight contraction.

3. Moves only in the horizontal plane, unable to resist
gravity.

4. Liftes against gravity but unable to perform
additional pressure.

5. Performs both antigravity lifting and moderate
pressure.

6. Normal healthy movement.

The primary aim of the study is the comparison of
postoperative VAS values.

Secondary purposes are to determine independent factors
such as age, gender, body mass index (BMI), type of surgery that
may affect VAS values, and to observe the difference between
quadriceps strength loss and postoperative complications.

Statistical analysis

In the study of Roy et al.l'%), it was observed that 90%
effective analgesia was provided in the first 36 hours in 4
in 1 block. However, this study is not a comparative study.
In our study, on the other hand, according to the calculation
we made by predicting that the analgesia success in the
first 24 hours would be 60% more successful than the
traditional method, it was determined that the type 1 error
rate was 0.05, and when the power was considered as 80,
31 patients in each group and 62 patients in total should be
included. SPSS 21.0 statistical package program was used
for statistical analysis. Pearson's chi-square test and Fisher's
exact test were used to compare qualitative data as well

as descriptive statistical methods (frequency, percentage,
mean, standard deviation).

RESULTS

The mean age of the 59 patients included in our study
was 49.7+18.0 years, and there was no difference in age
between the groups. 61% of the patients included in the
study were male and the number of male patients was
higher in the groups. Only 13 patients (22%) had a body
mass index (BMI) of 30 and above, and there was no
difference between the groups. While 50.8% of the patients
had undergone arthroplasty, the other half had undergone
arthroscopic surgery. There was no difference between the
ASA values of the patients (Table 1).

When the VAS values were compared according to
the time, which is the primary aim of the study, the VAS
values were significantly lower in the 4 in 1 block group
from the 4th hour, and rescue analgesia was applied to only
4 patients in the first 24 hours because the VAS was above 5
(Figure 3, p<0.005).
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Fig. 3: VAS values between groups over time.

Considering the loss of quadriceps strength, which is
one of the expected complications especially in the group
with block in the postoperative period, it was found that
strength loss was observed in the group with block at the
postoperative 12" hour, but there was no loss of strength
in the group without block. (p: 0.006) On the other hand,
10 of 16 patients with nausea were in the control group,
and 4 patients with vomiting, and 1 patient with sedation
were also in the control group who were given systemic
analgesics. Table (2) Sedation was observed after pethidine
was given to 1 patient. In one patient who underwent block,
itching was observed at the 2™ hour, but only vomiting was
statistically significant. There was no difference between
the groups in the pinprick measurements of the patients.

When the significant difference in VAS values between
the groups is evaluated in terms of gender, BMI, and
operation type, it was determined that the VAS values were
high in women and this difference was especially significant
in the control group (p<0.05). Again, it was determined that
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Table 2: Comparison of the groups in terms of the relationship between gender and surgery type and VAS and Secondary variables between

groups:
4in1 Control
P P
Female Male Female Male
VAS2 0,0+0,0 0,5+1,4 0,250 2,7+3,0 0,2+0,9 0,004
VAS4 2,9+1,5 1,8+1,8 0,120 6,3+1,9 3,842,9 0,019°
VAS6 3,8+1,9 2,2+1,6 0,028" 6,942,1 44422 0,008"
VASI12 3,442,1 2,8+1,8 0,478 6,6£2,5 4,7+1,7 0,021"
VAS24 3,7+1,2 1,6+1,1 0,000 6,1+1,8 4,0+1,9 0,006
arthroscopy arthroplasty arthroscopy arthroplasty
VAS2 0,5+1,6 0,0+0,2 0,233 0,3+1,0 2,142,9 0,033"
VAS4 1,5£1,9 2,9+1,3 0,032" 3,3+2,4 6,423 0,002
VAS6 1,6+1,6 4,0+1,4 0,000 3,942,0 6,942,0 0,000
VAS12 2,9+1,6 3,242,2 0,635 4,5+1,7 6,4+2,3 0,018
VAS24 1,741,5 3,1x1,4 0,014 3,414 6,3+1,7 0,000
Q12 7 0 0,006™
Q24 0 0
Nausea 6 10 0,211
Vomiting 0 4 0,035™
Itching 1 1 0,981
Sedation 0 1 0,305
*: Student ¢ test; **: Chi square; Q12, Q24:12"-24" Hour Quadriceps strength.
Table 3: Comparison of the groups in terms of the relationship between BMI and VAS values:
4in1 control
BMI <25 25,1-30,0 >30,1 <25 25,1-30,0 >30,1
p': 0,434 p': 0,264
VAS2 0,5+1,6 0,1+0,5 0,0+0,0 p* 0,791 0,1+0,3 1,1£2,3 2,6+3,1 p* 0,164
p* 0,389 p*:0,021*
p': 0,646 p': 0,267
VAS4 2,0+1,8 2,3+1,8 3,0£1,4 p* 0,490 3,521 4,8+3,3 6,5+£2,0 p* 0,185
p*: 0,298 p*:0,025%
p' 0,324 p': 0,399
VAS6 2,3+1,8 3,1£2,3 3,6+0,8 p* 0,679 4,3+1,9 5,1£2,5 7,0£2,5 p* 0,108
p*: 0,245 p*:0,023*
p' 0277 p': 0,782
VAS12 3,4+1,7 2,5+1,8 3,4+2,7 p* 0,444 5,0£1,9 5,242,0 6,242,8 p* 0,355
p*: 0,953 % 0,249
p': 0,248 p': 0,400
VAS24 1,92+1,2 2,6+1,8 3,4+1,5 p* 0,389 4,1+1,8 4,9+2.5 5,6£1,9 p* 0,483
P> 0,086 p*: 0,149
p': <25 and 25,1-30,0; *: Oneway ANOVA; p* 25,1-30,0 and >30,1; p*: <25 and >30,0.
VAS scores were lower in arthroscopic surgeries compared DISCUSSION

to arthroplasty, but high VAS values were observed in
both surgeries if no block was performed. In the control
group, arthroplasties had significantly higher VAS scores.
(Table 2, p<0.05)

While BMI and VAS scores did not change in the 4 in
1 block group, statistically significantly higher VAS values
(Table 3), and the need for additional analgesics were found
in patients with high BMI in the control group who were
given systemic analgesics.

Inadequate pain control after knee surgeries increases
morbidity and mortality as a result of endocrine metabolic
and inflammatory complications, and causes chronic
postoperative pain, side effects due to opioid consumption,
and prolongation of hospitalization by reducing mobilization.
Therefore, effective postoperative analgesia methods are
among the most researched subjects by researchers. In our
study, we tried to show the effect of 4 in 1 block against
systemic analgesics and its efficacy for postoperative
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analgesia. It a new method which blocks the saphenous
nerve, obturator nerve, sciatic nerve and the nerve to vastus
medialis from a single injection point without the need for
a position change.

In our study, we observed that the VAS score was
significantly lower from the 4th hour in the 4 in 1 block
group, and that only 4 patients in this group needed rescue
analgesia within the postoperative 24 hours. In the control
group, the VAS values were high and the intervention
especially with opioid analgesics was excessive. This was
supported by the findings of the other study. In studies
comparing the patient groups who underwent peripheral
nerve block and the patients who received IV analgesics, it
was observed that the VAS scores in the first 24 hours were
significantly lower in the groups that underwent peripheral
nerve block. It has also been shown in many studies that the
application of peripheral block after total knee arthroplasty
(TKA) is effective in pain control and that the VAS scores
followed in the 24-hour period are significantly lower!'*'3,
Roy et al.' observed that in the series of 100 cases
consisting of patients who had undergone knee and below-
knee surgery, VAS scores of all patients were 2 and below.
These were similar to the results of our study.

Total knee arthroplasty is a major surgery and the
postoperative period is very painful. It was found in
studies that VAS values were between 4 and 8 in the
early postoperative period!'®!'”. However, in arthroscopic
treatment, it is known that there is less pain as a result of
less inflammatory response in the postoperative period
compared to open surgery!"®l. In our study, in parallel with
the literature, it was found that VAS values were lower in
arthroscopic surgeries compared to arthroplasty, but high
VAS values were observed in both surgeries if no block
was performed. In the control group, arthroplasties had
significantly higher VAS scores.

It is thought that the pain threshold in women
undergoing surgery is lower than in men[".. Pope D. et a/.,*")
and Cremeans-Smith er al.,*"! found that female patients
had higher pain scores than male patients in patients who
underwent total knee replacement (TKR). In our study, we
found that the VAS values were high in female patients
and this difference was especially significant in the control

group.

With a high BMI, the pressure applied to the knee
increases and the muscles need more traction to resist
deformities after a surgery. In our study, we investigated
the relationship between BMI and VAS scores and found
that the VAS increased significantly in patients with high
BMI in the control group, but in the block group, regardless
of BMI, patients had low VAS scores and provided good
analgesia. In the study of Qin ef al., it was observed that
as BMI increased, postoperative recovery was delayed and
pain intensity increased.

It has been shown in the literature that lower extremity
blocks, which hold an important place in the treatment of
postoperative pain in orthopedic surgeries, cause undesirable
postoperative effects such as loss of muscle strength and
falling in the lower extremity. Early mobilization and
rehabilitation is desirable after knee surgeries. Although
lumbar plexus block provides effective analgesia, it has
been shown in studies that it causes quadriceps muscle
weakness and therefore delays in mobilization, and this has
directed clinicians to more peripherally applied blocks??*!.
In our study, quadriceps strength loss after block was
evaluated. Considering the quadriceps strength loss in the
postoperative period, especially in the block group, it was
found that strength loss was observed in the block group
until the postoperative 12" hour, but no strength loss was
measured in the non-blocked group. No evidence of loss
of strength or mobilization was mentioned in the study by
Roy et al."! Again, Roy et al., reported that no strength
loss was observed in any patient in the series of 10 cases in
which they separately blocked the nerve to vastus medialis
and applied a modified 4 in 1 block!'). However, this is not
a comparative study and more studies are needed on this
subject.

We evaluated the side effects of the patients such as
nausea, vomiting, dizziness and itching in the postoperative
period and found that vomiting was significantly higher
in the control group. In a study by Tomonori Tetsunaga
et al., postoperative analgesic efficacy and side effects of
epidural analgesia, PCA plus IV morphine infusion and 3 in
1 femoral block were compared after hip arthroplasty, and
nausea-vomiting was significantly less in the group with a
femoral block catheter!l. Again, in a randomized controlled
study conducted by Rafiq et al., they stated that the
multimodal approach provided better analgesia than opioid-
based analgesic administration and reduced the complaints
of nausea and vomiting®. In a review by Albrecth et al., it
was stated that perineural dexamethasone reduced nausea
and vomiting?®®l. In our study, opioid analgesic use was
high in the control group, and we think that perineural
dexamethasone administration also prevented nausea and
vomiting, as the need for opioids decreased in patients with
block.

Our study had some limitations. First of all, since it was
an observational study and the analgesia method to be applied
in the perioperative period and the rescue analgesia method
was not interfered with in the postoperative period, the
doses used in the block, whether PCA was used afterwards
or analgesic types and the management of their doses were
not in our hands. Therefore, the postoperative analgesia
method could not be standardized. Secondly, our follow-up
period was 24 hours, and since the quadriceps strength in
the sitting position was examined at the 12" and 24" hours
in this period, longer follow-up is required for parameters
showing motor skills such as fall complications and walking
distance. Third, since our study is not comparable with




Koksal et al.

another PNB (Peripheral Nerve Block), its superiority over
other blocks cannot be evaluated. Additionally, since the
study was planned to include all 4 in 1 blocks, both types of
surgery were included. However, since there is a significant
difference in pain intensity between different procedures,
studies that include a single type of surgery may yield
different results.

CONCLUSION

In our study, we observed that US-guided 4 in 1 block was
effective in terms of postoperative analgesia, reduced opioid
consumption and related side effects in patients undergoing
knee surgery, and we think that it can be used effectively as
a part of multimodal analgesia in knee surgeries. However,
longer-term, comprehensive and comparative studies
are needed for the effect of 4 in 1 block on postoperative
analgesia and mobilization.
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