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ABSTRACT

Aims: The aim of this study is to compare the perioperative effects of tibial common peroneal nerve block (TCPNB) and sciatic
nerve block (SNB) with popliteal approach in patients undergoing unilateral foot and ankle surgery.

Methods: This prospective, single-center study conducted between August 2021 and August 2022, 84 patients undergoing foot
and ankle surgery were included and randomized. 12 patients were excluded for various reasons and the patients were divided
into two groups, group tibial common peroneal nerve block (group T) (n=36) and group sciatic nerve block (group S) (n=36).
For group T, the tibial and common peroneal nerves were visualized and blocked separately. For group S, the sciatic nerve in the
popliteal fossa was visualized and blocked. Block imaging time, block procedure time, anesthesia onset time, block performance
time, and number of needle insertions for the block were recorded. Postoperative (PO) Visual Analog Scale (VAS) scores, PO
analgesic consumption and patient satisfaction were also recorded.

Results: Group T had statistically significantly longer block imaging and block procedure time (p<0.01) and statistically
significantly shorter anesthesia onset time (p<0.01). Group T was statistically significantly longer (p<0.01) when block
performance time and PO first analgesic requirement time were compared (19+2.4,13.8+3.2). When the PO VAS scores of the
groups were analyzed, group T had statistically significantly lower VAS scores at 1, 6, 12 and 24 hours except for the post operative
care unit (PACU) VAS score. The number of needle insertions was statistically significantly higher in group T (p<0.001). Block
success, complications, postoperative nausea and vomiting and additional anesthetic requirement were similar in the groups.
Conclusion: Preferring TCPNB in foot and ankle surgery is not only successful in the time of anesthesia initiation; It also has
positive effects in terms of block performance time, PO analgesic effectiveness and efficient use of resources.

Keywords: Foot and ankle surgery, peripheral nerve block, postoperative pain management, ultrasound guidance, tibial and
common peroneal nerve block, sciatic nerve block

INTRODUCTION

Foot and ankle surgery is one of the frequently performed
orthopedic surgical procedures."” Surgical procedures such

procedure.’ In these surgeries, general anesthesia, central
regional methods and peripheral nerve blocks can be applied.

as hallux valgus, hallux rigidus, hammer toe, and finger
fractures are examples of foot and ankle surgery.’ The biggest
concern of patients undergoing foot and ankle surgery is
the pain and mobility limitation they will experience. Post-
surgical osteotome-induced pain can continue for up to 3 days;
successful pain management is as important as the surgical

Corresponding Author: Seyyid Furkan Kina, kinafurkan@gmail.com

EY MG MO

The safety and effectiveness of peripheral nerve blocks have
been proven in patients for whom general anesthesia and
central neuraxial blocks (epidural and spinal anesthesia)
are risky and contraindicated.’ In foot and ankle surgery; in
peripheral nerve blocks with a popliteal approach, the block
application point is very important. In this surgery, sciatic
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nerve block (SNB) can be applied before the sciatic bifurcation
in the popliteal fossa, and tibial and common peroneal nerve
block (TCPNB) can be applied after the bifurcation. When
anesthetic and analgesic effectiveness are compared, distal
blockade applications seem more advantageous compared
to proximal blockade applications. Studies in this area date
back many years and have not sufficiently demonstrated the
differences between SNB and TCPNB for foot and ankle
surgery.®’

The primary aim of our study is; the aim is to compare
the postoperative (PO) VAS scores of SNB and TCPNB
in unilateral foot and ankle surgery, and the secondary
objectives are to compare the anesthesia onset time and block
performance time.

METHODS

This study was carried out in a tertiary level training and
research hospital; it is a clinical, prospective and randomized
study. Our work; it was approved by the Giilhane Training and
Research Hospital Scientific Researches Ethics Committee
(Date: 23.076.2021, Decision No: 2021/44) and was conducted
in accordance with the ethical principles stated in the
Declaration of Helsinki. Written informed consent was
obtained from all patients participating in the study.

Adult patients who are aged 18-81, American Society of
Anesthesiologists (ASA) 1-3, fully oriented and cooperative,
who underwent unilateral foot and ankle surgery at our center
between August 1, 2021 and August 1, 2022, were included in
the study. Exclusion criteria from the study were; patients with
bleeding diathesis, spinal and neurological damage, infection
at the needle entry site, pregnancy and breastfeeding, local
anesthetic allergy, general anesthesia, those who want to
withdraw from the study voluntarily, and those with advanced
liver, heart or kidney failure. In the operating room, 84 patients
were randomized using the closed envelope drawing method,
12 patients were excluded from the study for various reasons
and divided into two groups; group T, those who underwent
TCPNB and group S, those who underwent SNB (Figure
1). In both groups, sedation was provided with 0.04 mg/kg
intravenous (IV) midazolam after standard ASA monitoring.
All patients were treated preoperatively with a posterior
approach in the prone position, using high-frequency linear
13-5 MHz Sonosite (FUJIFILM SonoSite, Inc., Bothell, WA)
USG and a 21 Gauch 100 mm Braun Stimuplex (B. Braun
Medical, Bethlehem, PA) block needle. A total of 20 ml of
local anesthetic was used in both groups, with 14 ml of 0.5%
bupivacaine and 6 ml of 2% lidocaine.

Tibial-Common Peroneal Nerve Block and Sciatic
Nerve Block

The USG probe was placed transversely into the popliteal fossa
and the popliteal artery, popliteal vein and biceps femoris were
identified. Sciatic nerve bifurcation was detected with the
guidance of the popliteal artery. For sciatic nerve blockade,
the USG probe was directed from the bifurcation towards the
cephalad, targeting 2 cm proximal to the bifurcation (Figure
2). For the blockade of the tibial and common peroneal
nerves, the USG probe was directed caudally to visualize
the relevant nerves separately. After the optimal image, the
block needle was continuously visualized and directed to the
relevant nerve with an in-plane short axis approach (Figure
3). As it was observed that no blood was seen with negative

I Eligible Patients (n=84)

Excluded (n=9)

« Unable to regional anesthesia (n:3)
- Cognitive impairment (n:2)

- Inability to Evauate (n:3)

« Chronic pain/neropathy (n:1)

Enroll t

Patients included (Randomized) (n:75)

| T Group (n:37) I Allocation | S Group (n:38) |
‘ Failed block (n:1) ‘ Follow-up | Failed block (n:2) |
I Patients analysed (n:36) ‘ Analysis ‘ Patients analysed (n:36) ‘

Figure 1. Flow chart of patients selection

T: Tibial common peroneal, S: Sciatic, n: Number

Figure 2. Sciatic nerve anatomy
N: Needle, S: Sciatic nerve, PA: Popliteal artery, PV: Popliteal vein

Figure 3. Tibial-common peroneal nerve anatomy

N: Needle, T: Tibial nerve, CP: Common peroneal nerve, PA: Popliteal artery
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pressure aspiration, block was applied with divided doses of
5 ml, intermittent aspiration and multiinjection techniques.
A total of 20 ml of local anesthetic, 10 ml each, was applied to
the tibial and common peroneal nerves, and a total of 20 ml
of local anesthetic was applied to the sciatic nerve. During the
block, circumferential spread at the needle tip was achieved
with multiple injections, and the needle tip was repositioned
in case of unexpected resistance in the syringe. When
necessary for optimal image, anesthesia and block quality,
the block needle was removed from the skin and re-entered
through the skin.

Demographic data of the patients were recorded. Tourniquet
was not used in any of the patients included in the study and
the types of surgeryincluded calcaneus fracture, hallux rigitus,
hallux valgus, mass excision, ingrown nail, finger amputation,
arthrodesis and foreign body excision. Preoperative USG
imaging time, block procedure time, number of needlings and
anesthesia start time were recorded. The time between when
the USG probe touched the skin and the block needle entered
the skin was recorded as the block imaging time (min), and
the time between the time the block needle entered the skin
and the time it left the skin after the procedure was recorded
as the block application time (min). The number of times the
needle passed through the skin during the procedure was
recorded. During the intraoperative period, the surgical time
and the amount of additional anesthetic used were recorded.
Peripheral blocks and follow-ups of the patients were
performed by the same research assistant. In both groups,
during the PO period, when VAS was >5, 1 g paracetamol
and 50 mg IV tramadol were administered for analgesia. The
amounts of analgesics used were recorded.

All patients were monitored in the postoperative care unit
(PACU), and VAS scores at 1, 6, 12 and 24 hours and the
presence of postoperative nausea and vomiting (PONYV)
were recorded. The block performance time (h) (time for
sensory block to begin to resolve), the time when the patients
experienced pain for the first time (VAS>3) and the patient
satisfaction for the block at the 24" hour of PO were evaluated
with a Likert Scale and recorded.

Sample Size and Statistical Analysis

The number of patients was determined as a minimum of
60 people in the G-power program, aiming for a 5% margin
of error and a minimum of 80% study power. For standard
deviation, studies in the literature are taken as basis.
Statistical package for social sciences (SPSS), version 22.0
for Windows (SPSS Inc. Chicago, USA) computer package
program was used for statistical analysis of the research data.
In the descriptive statistics section, categorical variables
are presented as numbers and percentages, and continuous
variables are presented as meantstandard deviation and
median (minimum-maximum value). The conformity of
continuous variables to normal distribution was evaluated
using visual (histogram and probability plots) and analytical
methods (Kolmogorov-Smirnov/Shapiro-Wilk tests). In data
that did not comply with normal distribution, the Mann-
Whitney U test was used for comparison analyzes between
two independent groups, and in normally distributed data, T
test was used between two independent groups. Chi-square
test was used in the comparison analysis for categorical
variables between independent groups. In the study, the
statistical significance level was accepted as p<0.05.

RESULTS

In our study, data of 72 patients were analyzed. 36 patients
were assigned to group T and 36 patients to group S. The
demographic data and surgical procedure times of the groups
were similar (Table 1).

Block imaging and block procedure time were statistically
significantly longer in group T (6.5£1.8 vs 4.4£1.8; 7.2+1.6 vs
5.1+1.6 p<0.01), while anesthesia onset time was statistically
significantly shorter (8.1£1.1 vs 13.7+2.3 p<0.01). When the
patients’ block performance time and PO first analgesic
requirement time were compared, group T was statistically
significantly longer (18+2.8 vs 12.5+2.4/19+2.4 vs 13.8+3.2
p<0.01). When the PO VAS scores of the groups were
compared, group T was statistically significantly lower in the
1%, 6, 12" and 24" hour VAS scores, except the PACU VAS
score (Table 2).

Table 1. Demographics and preoperative data

Group T (n=36)

Group S (n=36)

Mean+SD, median (min-max) Mean+SD, median (min-max) p-value
Age (years) 58.8+13.9, 61 (30-80) 52.8+15.5, 53 (21-80) 0.085!
Height (cm) 168.3+9.6, 168 (152-196) 168.5+11.6, 170 (150-203) 0.903'
Weigt (kg) 76.8+12.5, 76.5 (55-107) 83.5+18.1, 84 (50-130) 0.071"
BMI (kg/m?) 27.143.7,28.0 (19.0-34.2) 29.145.6, 28.5 (17.8-47.1) 0.078!
n %* n %*
Gender
Female 14 38.9 12 36.1
0. 806*
Male 22 61.1 24 63.9
ASA
1 1 2.8 4 11.1
2 15 41.7 19 52.8 0.153°
3 20 55.6 13 36.1

*Column percentage, Independent sample T test, Contunity correction chi-square, Pearson chi-square, T: Tibial common peroneal, S: Sciatic, Min: Minimum, Max: Maximum, SD: Standard deviation,

BMI: Body-mass index, ASA: American Society of Anesthesiologists classification, n: Number
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Table 2. Comparison of data regarding surgery, peripheral nerve block, and postoperative follow-up between groups

Group T (n=36)

Group S (n=36)

Mean+SD, median (min-max) Mean+SD, median (min-max) p-value
Surgical procedure time (min) 85.2+37.5, 75 (35-190) 79.8+40.2, 74.5 (30-215) 0.463!
Viewing time (min) 6.5%1.8, 6.5 (4-12) 4.4+1.8,4.2 (2.2-11) <0.001"
Block processing time (min) 7.2+1.6,7.0 (5-11) 5.1+1.6, 5 (3-10.5) <0.001*
Anesthesia start time (min) 8.1+1.1, 8.2 (5-10.5) 13.7+2.3, 13 (10.5-20) <0.001?
Block performance time (hour) 18.0+2.8, 18.0 (12-25) 12.5+2.4, 13 (6-18) <0.001?
Time to first PO analgesic requirement (hour) 19.0+2.4, 20 (14-24) 13.8+3.2, 14 (6-20) <0.001?
PACU VAS 0.03+0.17, 0 (0-1) 0.19+0.58, 0 (0-3) 0.088!
PO1 VAS 0.03+0.16, 0 (0-1) 0.31+0.75, 0 (0-3) 0.044'
PO6 VAS 0.33+0.71, 0 (0-3) 0.91+1.34 0 (0-5) 0.022!
PO12 VAS 1.11+1.24, 1 (0-5) 1.75+1.46, 1 (0-5) 0.035!
PO24 VAS 2.69+1.47,2.5 (1-7) 3.39+1.32, 3 (0-7) 0.021'

Mann-Whitney U test, Independent sample T test, T: Common peroneal, S: Sciatic, PACU: Postanesthetic care unit, Min: Minimum, Max: Maximum, SD: Standard deviation, VAS: Visual Analog Scale,

PO: Postoperative, PO1: Postoperative 1" hour, PO6: Postoperative 6" hour, PO12: Postoperative 12" hour, PO24: 24 postoperative, Min: Minute, n: Number

The patients’ block success, complications, PONV, and need
for additional anesthetics were similar. In group S, a single
needle insertion was required for the block in 75% of cases.
In group T, a single attempt was successful in 13.9% of
cases, while two or more attempts were necessary in 86.1%.
Specifically, three attempts were required in 7 patients (19.4%)
within group T. The number of needle insertions in group T
was statistically significantly higher (p<0.001) (Table 3).

Table 3. Comparison of some variables between groups

Group T (n=36) GroupS$S (n=36) p-value

n %* n %*
Block success (n: 75)
Successful 36 97.3 36 94.7
1.000!
Not successful 1 2.7 2 5.3
The number of attempts for nerve block (7 patients: 3)
1 5 13.9 27 75.0
<0.001*
2-3 31 86.1 9 25.0
Need for additional anesthetic
None 31 86.1 25 69.4
Yes 5 13.9 11 30.4
Complication
Yes 0 0 0 0
None 36 100 36 100
PONV
None 31 86.1 34 94.4
0.429!
Yes 5 13.9 2 5.6

*Column percentage, Fisher chi-square, Contunity correction chi-square, T: Tibial common

peroneal, S: Sciatic, PONV: Postoperative nausea and vomiting, n: Number

38.9% of group T and 58.3% of group S consumed PO 1 g
paracetamol and 50 mg tramadol. Although the percentage
of analgesic use in the group T was numerically low, no
statistically significant difference was detected between the
groups in terms of analgesic consumption (p>0.05). When PO
24™ hour satisfaction scores were compared; 80.5% of group T
participants and 97.2% of group S participants answered that
they were satisfied or very satisfied.

DISCUSSION

This study reveals that TCPNB has lower VAS scores than SNB
in unilateral foot and ankle surgery. It also shows significantly
better results in anesthesia onset time and block performance
time.

In footand ankle surgery, peripheral nerve blocks are also used
as an alternative to general anesthesia and central neuraxial
blocks.® Peripheral nerve blocks can be used safely and
effectively, especially in patients for whom general anesthesia
and central neuraxial blocks are risky. In addition, peripheral
nerve blocks have advantages such as low side effect profile,
high patient satisfaction, early mobilization, early discharge
and low cost.” For these reasons, SNB is widely used in foot
and ankle surgery."” Many techniques have been described for
SNB in foot and ankle surgery, such as parasacral, posterior,
anterior, subgluteal and popliteal approaches." The popliteal
approach is the most frequently applied technique.”” In this
technique, the sciatic nerve can be blocked at any level in the
popliteal fossa. Since there is no optimal decision regarding
the application site of popliteal blocks; while SNB can be
performed with a single needle insertion, TCPNB can also
be performed closer to the surgical area with one or more
attempts after bifurcation. Although the effectiveness and
reliability of SNB have been proven; studies have shown that
as the distance to the surgical field decreases and the nerve
diameter decreases, the duration of block formation shortens
and the effectiveness of the block increases.”** In our study,
we found the start time of group T anesthesia to be statistically
significantly shorter and obtained similar results with the
literature.''¢

In a study by Hamid et al.'® sciatic and tibial-common
peroneal nerve block was performed in 52 patients under USG
guidance. Using 30 ml of block fluid, the results of this study
showed that the block procedure time and imaging time were
similar between the groups. In our study, block procedure
time and block imaging time were found to be higher in the T
group using a total of 20 ml of block medium. This result may
be due to the difference in method and approach between the
practitioners.

One of the problems that patients will encounter during
the PO period in foot and ankle surgery is pain.” While
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effective pain management increases patient comfort; it
also helps early mobilization, early discharge and low cost.*
In the pain management in foot and ankle surgery; We can
list IV analgesics (paracetamol, NSAIDs, opioids, etc.), local
anesthetic infiltration in the incision site, and peripheral
nerve block techniques (such as TCPNB, SNB). In addition to
providing effective pain control, peripheral nerve blocks also
significantly reduce the amount of IV analgesics consumed,
thus avoiding I'V medications such as opioids that have serious
side effects. In our study, we compared the effectiveness of
TCPNB, one of the current peripheral nerve blocks, with SNB,
which has been used for a long time, in patients undergoing
foot and ankle surgery. In our study, we showed that TCPNB
provides lower VAS scores and the block performance time
is longer compared to SNB. In addition, TCPNB’s PO first
analgesic requirement time was longer and IV analgesic
consumption was proportionally better.

After the sciatic nerve is separated by a special septa called
‘Compton Cruveilhier’ at the bifurcation level, it extends
distally in the form of the tibial and common peroneal
nerves.'*” In a study conducted in 2011, SNB with a popliteal
approach was applied at this specialized septa level and
better results were reported.”” Since we anticipated that this
particular septa would alter the spread of local anesthetic,
block success, and needling number, we had two peripheral
block groups applied from the proximal (SNB) and distal
(TCPNB) parts of the septa in our study. We did not have a
third group at the septalevel. When proximal and distal blocks
were compared, we found the number of group T needlings
to be higher due to correct needle positioning, blocking of
more than one nerve and the need for multi injection. Multi
injection technique has been recommended in the literature
to increase block success, and this technique increases the
number of needlings.” For TCPNB, where we used the multi
injection technique, our needling numbers were similar to
the literature.”” This increase in the number of needling may
negatively affect patient satisfaction. Although no difference
was found in terms of procedure-related discomfort and
patient satisfaction in the study by Prasad et al.”” in our study,
we think that the 17% patient satisfaction difference between
the groups (80.5% vs 97.2%) was due to the difference in the
number of needling between the blocks. We believe that the
difference in satisfaction between the blocks will decrease with
an increase in the dose of sedoanalgesia to be administered
before peripheral nerve block.

Limitations

There were some limitations in our study. First, owing to the
practitioner’s skill and patient diversity, it was difficult to
achieve objectively similar rates of blockage in all patients
using the current methods. Secondly, since all patients
received a block, there is no third group as a control group. In
addition, comparison of PO effectiveness between groups was
limited to 24 hours, and long-term effects and complications
could not be evaluated. There is a need for new studies with a
larger sample size, covering all 3 groups, and evaluating long-
term effects and complications.

CONCLUSION

In conclusion; although imaging time, block processing time
and number of needling are seen as disadvantages for TCPNB;
it has significant advantages in terms of anesthesia onset

time, block performance time, PO analgesic effectiveness
and amount of analgesic consumed. In our study which
includes comparing two different block application points;
We showed that TCPNB is the peripheral nerve block that
should be preferred in foot and ankle surgery for effective use
of resources.
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