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Purpose: The posterior femoral cutaneous nerve (PFCN) block is used in regional anesthesia for lower extremity surgery. This study
introduces a new ultrasound-guided technique called the “Gluteus-Deep Investing Fascia compartment Block (GDIF block)“ for
blocking the PFCN. This approach involves injecting local anesthetic into the potential space between the gluteus maximus muscle and
the deep investing fascia, named the ‘Gluteus Deep Investing Fascia Compartment’. The study discusses the anatomical and
sonographic features crucial for identifying this compartment and explores the potential benefits of this approach for achieving
effective PFCN block. Additionally, it examines the clinical application of the GDIF block for PFCN block as part of the Complete
Lower Extremity Fascia Tri-compartment Block technique, named "CLEFT Block.” This technique combines the suprainguinal fascia
iliaca block with GDIF compartment block for PFCN and a sciatic nerve block as exclusive anesthesia technique.

Patients and Methods: Nine patients with weapon-related lower limb injuries underwent surgery at district hospitals supported by
the International Committee of the Red Cross. Between October and December 2023, seventeen above-knee procedures were
performed for the nine patients using the GDIF block as part of a CLEFT block technique. Anesthesia was performed with
a CLEFT block technique using a volume ratio of 1:1 of 1% lidocaine and 0.5% levobupivacaine.

Results: The GDIF block technique for PFCN blockade was performed successfully in all patients without complications,
achieving complete PFCN blockade. The CLEFT block technique proved effective as the sole anesthetic technique for
seventeen above-knee procedures. All surgeries were completed successfully without additional pain medication or conversion
to general anesthesia.

Conclusion: The GDIF block appears to be a promising technique for anesthetic management, alone or as part of the CLEFT block.
Further research with a larger patient population is necessary to validate these findings.

Keywords: posterior femoral cutaneous nerve block, deep investing fascia, sciatic nerve block, gluteal deep investing fascia
compartment block, GDIF block, CLEFT block

Introduction
The posterior femoral cutaneous nerve (PFCN) is predominantly sensory and plays a significant role in innervating the
posterior aspect of the thigh, the perineum and occasionally the leg.'? Despite its importance in innervating a substantial

area, the block of this nerve is rarely, if ever, addressed in regional anesthesia literature.”>°
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For above-knee surgery requiring regional anesthesia, performing a PFCN block alongside the sciatic (SN) nerve
block is essential.”® Additionally, incomplete blocks in below-knee surgery may be due to the PFCN’s innervation
extending beyond the popliteal fossa, highlighting the importance of including a PFCN block.”'°

Various perineural approaches to block the PFCN at the gluteal crease or at the thigh have been proposed in the
literature. However, the main challenge is the localization of the PFCN, which can be difficult to identify by ultrasound
and, given its purely sensory nature, neurostimulation offers little assistance.'''*

We have hypothesized that, instead of attempting to visualize the PFCN, the diffusion of the injectate into the space
bounded by the epimysium of the gluteus maximus muscle and the deep investing fascia, through which the nerve passes,
could allow for its effective blockade within its distinct compartment: The Gluteus-Deep Investing Fascia Compartment
(GDIF Compartment).

By combining the PFCN block with the sciatic nerve block, injecting the local anesthetic into their respective
compartments could promote rapid onset while decreasing the failure rate of PFCN blockade compared to an isolated
sciatic nerve block in a conventional approach.'>'¢

We present a case series involving nine patients with weapon-related injuries where the Complete Lower Extremity
Fascia Tri-compartment Block (CLEFT Block) technique was used. This technique included a blockade of the PFCN
within the gluteal-deep investing fascia compartment, the suprainguinal fascia iliaca compartment (SIFI) block, and the
sciatic nerve block within the subgluteal compartment, as the sole anesthetic method, optionally supplemented by light
sedation. Prior to anesthesia and surgery, written informed consent was obtained from all adult patients. For children,
written informed consent was obtained from their legal guardians or parents. All adult patients, and legal guardians or
parents for children, were asked to provide separate written informed consent for publication. The study was approved by
the Ethics Committee of Somine Dolo Hospital in Mopti, registered under Number 01/2024, and the Ethics Committee of
Université des Sciences, des Techniques et des Technologies de Bamako, registered under Number 2024/15/USTTB. The

study was conducted in full compliance with the Declaration of Helsinki.

The Posterior Femoral Cutaneous Nerve
The posterior femoral cutaneous nerve is a purely sensory nerve derived from the anterior rami of S1 through S3. The
posterior femoral cutaneous nerve (PFCN) traverses from the pelvis, lying initially medial to the sciatic nerve and then
beneath the gluteus maximus along with the inferior gluteal artery. Within the gluteal area, the posterior femoral
cutaneous nerve resides consistently beneath the deep investing fascia (DIF) of the gluteus maximus muscle.'*"!

The PFCN emerges from the lower edge of the gluteus maximus and continues down the posterior aspect of the thigh
and the leg, giving off femoral and sural branches.'* The terminal branches of the posterior femoral cutaneous nerve may

provide cutaneous innervation as distal as the heel.”

The Deep Investing Fascia of the Gluteus Maximus and Clinical Implication

In the gluteal region, the gluteus maximus muscle overlays the sciatic nerve, positioned laterally to the posterior femoral
cutaneous nerve and the inferior gluteal artery. The sciatic nerve runs through a defined intermuscular space known as the
“subgluteal compartment”, bounded by the ischial tuberosity and the greater trochanter, lying dorsal to the quadratus
femoris and ventral to the gluteus maximus.' The DIF creates an anatomical partition between the gluteus maximus and
the sciatic nerve (Figure 1)."!

The sciatic nerve emerges from the “subgluteal compartment” and is situated posteriorly to the adductor magnus
muscle, with the DIF of the thigh serving as a partitioning barrier. This fascia delineates the separate anatomical pathway
of the posterior femoral cutaneous nerve (PFCN), which is confined within a distinct compartment formed anteriorly by
the DIF of the thigh, laterally by the long head of the biceps femoris (LHBF), and superiorly by the overlying gluteus
maximus and semitendinosus muscles.'!

The DIF serves as a distinct anatomical barrier between the posterior femoral cutaneous nerve (PFCN) and the sciatic
nerve within the gluteal and subgluteal regions. This fascial layer creates continuous distinct compartments that house
both nerves. This separation could clarify why the local anesthetic (LA) tends to spread either upward or downward
within their respective compartments, typically without intermingling."'
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GLUTEUS DEEP INVESTING FASCIA COMPARTMENT

Figure | Sonoanatomy details of the deep investing fascia and compartments.
Notes: |, epimysium of gluteus maximus; 2, deep investing Fascia; 3, inferior gluteal artery; 4, posterior femoral cutaneous nerve; 5, epimysium of quadratus femoris; 6,
sciatic nerve; CT, conjoint tendon of biceps femoris.

Description of the Block Technique

In the transgluteal approach, as described by Hadzic A, the patient is placed in lateral decubitus position with the
operative side up, and the leg is flexed at the knee if possible (Figure 2A). The sciatic nerve is located beneath the gluteus
maximus muscle, above the quadratus femoris muscle, and is situated between two key bony landmarks: the ischium and
the trochanter (Figure 2A and D).° A curvilinear ultrasound probe is utilized for adult patients, while a linear probe may
be employed for pediatric patients and slender adults. Both the sciatic and posterior femoral cutaneous (PFCN) nerves are
accessed via the same entry point.

Step 1: The needle is guided medially and deeply, placing its tip between the epimysium of gluteus maximus
muscle and the tendon of the biceps femoris, staying within the deep investing fascia of the gluteus maximus
muscle (Figure 2B). Near this location, the inferior gluteal artery is often noted just medial to the PFCN,
positioned between the DIF and the epimysium of gluteus maximus muscle. The goal is to locate the potential
space between the epimysium of the gluteus maximus and the DIF that lies over the conjoint tendon of the biceps
femoris and semitendinosus muscles, which are prominent at the ischial tuberosity (Figures 1 and 2B). Careful
hydro dissection is performed using 5 to 10 mL of local anesthetic, which spreads towards the PFCN while
remaining above the DIF of the gluteus maximus, thereby acting as a barrier between the PFCN and the sciatic
nerve (Figure 2B, C, D and video link).

Step 2: The needle is then reoriented towards the sciatic nerve by penetrating the deep investing fascia of the gluteus maximus
muscle, where the remaining local anesthetic is administered in the subgluteal compartment (Figure 2B, C, D and video link)

By scanning down to the gluteal crease, the diffusion of the local anesthetic can be visualized, along with the DIF that
segregates the sciatic nerve and PFCN into their respective compartment (Figure 3).

In our protocol, the PFCN block serves as an adjunct to the sciatic nerve block combined to the suprainguinal fascia
iliaca (SIFI) block for above-knee surgery. This combined nerve block technique was named the Complete Lower
Extremity Fascia Tri-compartment Block, with the acronym CLEFT block. A high volume of low-concentration local
anesthetic is required to effectively block the nerves (Femoral nerve, Obturator nerve, LFCN,PFCN, Sciatic) in their
respective compartments.

For our CLEFT block (triple compartments block regimen), a volume ratio of 1:1 of 0.5% levobupivacaine and 1%
lidocaine is used, totaling a volume of 0.8mL/kg as maximum limit.
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Figure 2 (A). Patient position and probe placement: probe is placed between the greater trochanter and ischial tuberosity. (B). Two-step technique for the blockade of
PFCN and SN: dash arrow shows the needle direction for PFCN blockade within the Gluteus deep investing fascia compartment and needle shadow for SN blockade within
the subgluteal compartment by traversing the deep investing fascia.(C and D), Sonoanatomy: Injectate diffusion into the Gluteus Deep investing fascia compartment for
PFCN blockade and into the subgluteal compartment for SN blockade: |, PFCN; 2, epimysium of Gluteus maximus muscle; CT, conjoint tendon for biceps femoris and semi
tendinous; 3, inferior gluteal artery; 4, Deep investing fascia of gluteus maximus; 5, epimysium of quadratus femoris; LA, local anesthetic.

The volume of local anesthetic is divided as follows: 60% (0.5 mL/kg) is allocated to the SIFI block, and the
remaining 40% is distributed between the sciatic nerve and PFCN blocks. For adult patients, a 100mm insulated
echogenic needle for nerve block is used, while a S0mm needle is preferred for pediatric patients. As a compartment-
diffusing block, this procedure does not require nerve stimulation and is performed under strict aseptic conditions.

Tips for successful identification of GDIF compartment

Drawing from the author’s experience with the CLEFT technique, initiating the procedure with the SIFI block in
a neutral position proves beneficial for alleviating patient pain during subsequent repositioning to a lateral position,
taking advantage of the onset of the SIFI block.

It is advisable to commence the procedure by performing the GDIF block for the easy identification of the GDIF
compartment first and the subgluteal compartment for sciatic nerve block secondarily.

For the GDIF block realization, attempt to localize the inferior gluteal artery, avoiding contact. Position the tip of the
needle within the DIF, in contact with the conjoint tendon of the biceps femoris and semitendinosus muscles; resistance
should be felt during hydro dissection testing. Slowly withdraw the needle while attempting hydro dissection until the
GDIF compartment opens (refer to the video link).
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Figure 3 (Ai). Probe position using a transgluteal approach by placing the needle transversely on the posterior buttock, between the ischial tuberosity and the greater
trochanter. (Aii). Simulated needle path using an in-plane approach in the “two-step technique” for the gluteal deep investing fascia compartment (GDIF) block (dashed
arrow) and the sciatic nerve block within the subgluteal compartment (solid arrow). GMM, gluteus maximus muscle; QFM, Quadratus femoris muscle; CT, tendon conjoint;
IT, ischial tuberosity; GT, Greater trochanter; SN, sciatic nerve (white arrow); small white triangles (A) for demarcation of the DIF (Aiii). Local anesthetic diffusion (blue-
shaded area) within the gluteus deep investing fascia compartment and the subgluteal compartment separated by the DIF.(Bi) Scan downward by moving the probe from the
buttock (probe position (Ai)) to the gluteal crease (probe position (Bi)) to visualize the diffusion of local anesthetics from the gluteal to the gluteal crease.(Aiii),(Bii) and
(Biiii):Diffusion of local anesthetics from the gluteal to the subgluteal region: The DIF of the thigh, a continuum of the DIF of the gluteus maximus, separates the sciatic nerve
and PFCN, both nerves surrounded by local anesthetics (blue-shaded area) within their respective compartments. ST, semitendinosus muscle; LHBF, long head of biceps
femoris; AMM, adductor magnus muscle; SN, sciatic nerve (white arrow); PFCN, posterior femoral cutaneous nerve (Yellow arrow).
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Case Series

Patients and Methods

Data for this study were retrospectively collected from the Kidal Health Referral Center, a hospital supported by the
International Committee of the Red Cross (ICRC), during the period from October to December 2023. The dataset is
succinctly summarized in Table 1. All nine patients included in the case series underwent the CLEFT block technique,
which includes a suprainguinal fascia iliaca (SIFI) compartment block, combined with a GDIF compartment block for
PFCN, and a sciatic nerve block within the subgluteal compartment, serving as the exclusive anesthesia technique. The
PFCN block was performed using the Gluteus deep investing fascia (GDIF) compartment block for all patients in this
case series.

Results
A total of seventeen blocks were successfully administered to the nine patients undergoing various procedures,
particularly those involving above-knee surgery (Table 1).

Prior to surgery, a skin sensitivity test (Pinprick and Light Touch) was performed, revealing adequate coverage of the
areas innervated by the PFCN, the sciatic nerve, the obturator nerve, the femoral nerve, and the lateral femoral cutaneous
nerve in all patients. Motricity was not assessed in all patients due to the nature of the injury, which included traumatic
amputation, complex open fracture, delayed primary closure, and stump revision after above-knee amputation, as well as
unstable weapon wounds with vascular injury. Notably, there was no necessity for additional analgesics or conversion to
general anesthesia in any of the cases. Within this patient cohort, two children and one adult also received light sedation
before the administration of the blocks.

The GDIF compartment block, as part of the CLEFT block technique, provided adequate anesthesia for above-knee
surgery in all seventeen consecutive surgical procedures (100% success rate).

Table | Summary of Case Series

N° Age Sex | Weight | Origin | TEBS | Causal Agent. Anesthesia Technique Procedures.
(yrs.)

| 7 F 24kg Kidal < lh Strayed bullet 1. (SIFI+Sciatic+PFCN+ Sedation): Total LA: 20mL I. Vascular repair (femoro-popliteal artery) + DBR
2. (SIFI+Sciatic+PFCN+ Sedation): Total LA: 20mL 2. DPC

2 12 M 32kg Kidal <lh Shrapnel/drones™ |. (SIFI+Sciatic+PFCN+ Sedation): Total LA: 24mL |. Vascular repair (femoro-popliteal artery) + DBR
2. (SIFl+Sciatic+PFCN+ Sedation): Total LA: 24mL 2.DPC.

3 21 M 60kg Kidal <lh Shrapnel/drones* |. (SIFI+Sciatic+PFCN): Total LA: 48mL |. Vascular repair (femoro-popliteal artery) + DBR
2. (SIFl+Sciatic+PFCN): Total LA: 48mL 2. Re-DBR + Fasciotomy
3. (SIFl+Sciatic+PFCN): Total LA: 50mL 3. Amputation (Sepsis)
4. (SIFI+Sciatic+PFCN): Total LA: 50mL 4. stump revision + DPC.

4 65 M 56kg Kidal <lh Shrapnel/drones* I. (SIFI+Sciatic+PFCN): Total LA: 50mL |. DBR
2. (SIFl+Sciatic+PFCN): Total LA: 50mL 2. DPC

5 30 76kg Kidal <lh Shrapnel/drones* I. (SIFI+Sciatic+PFCN+Sedation): Total LA: 50mL |. Amputation
2. Spinal anesthesia 2. DPC

6 18 M 60kg Kidal 2-4h IED |.(SIFI+Sciatic+PFCN): Total LA: 50mL |. DBR + Medevac

7 23 M 75kg Kidal 4-6h Shrapnel/drones I. (SIFI+Sciatic+PFCN): Total LA: 50mL |. Ex-fix+ DPC

8 18 M 62kg Kidal >12h GSW I. (SIFI+Sciatic+PFCN): Total LA: 50mL 1.DBR
2. (SIFI+Sciatic+PFCN): Total LA: 50mL 2.DPC

9 48 M 60kg Kidal 4-6h GSW I. (SIFI+Sciatic+PFCN): Total LA: 50mL I. DBR
2. (SIFI+Sciatic+PFCN): Total LA: 50mL 2. DPC

Abbreviations: yrs, years; TEBS, time elapsed before the |* surgery; DPC, delay primary closure; SIFl, suprainguinal fascia iliaca; PFCN, posterior femoral cutaneous nerve;

DBR; debridement, GSWV, Gunshot wound; Ex-fix, external fixator; Medevac, medical evacuation; |ED, improvised explosive device.
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Figure 4 Vascular repair of popliteal artery and external fixation for fracture immobilization from a gunshot wound under regional anesthesia using CLEFT block technique
combining SIFI block with sciatic block and GDIF compartment block for PFCN. Hépital Somine Dolo de Mopti, Sevaré, Mali.Somine Dolo Hospital, Mopti, Mali.

Discussion

The Posterior Femoral Cutaneous Nerve (PFCN) is an important sensory nerve responsible for providing sensory
innervation to a large portion of the skin on the back of the thigh, the perineum and, occasionally, areas of the lower
leg."* The PFCN is significant also for its potential role in pain syndromes related to nerve entrapment or injury.'”'®

In the context of regional anesthesia, for surgery involving the posterior aspect of the thigh, and some extent below-
knee surgery, the PECN block should be considered as valuable component of the anesthetic plan.>*'%!'* Despite its
critical role, PFCN blockade is less frequently discussed in literature compared to other neural structures like the lumbar
plexus or its branches, and the sciatic nerve.” ©

In our PFCN block technique, we target the Gluteal Deep Investing Fascia (GDIF) compartment, a potential space
between the epimysium of the gluteus maximus and the DIF of the gluteus maximus above the conjoint tendon at the
ischial tuberosity. The inferior gluteal artery, which accompanies the PFCN, serves as a key ultrasound landmark and
must be avoided during this approach. Our GDIF compartment block aims for anesthetic diffusion within this compart-
ment rather than precise nerve localization. The diffusion compartment extends into the subgluteal region, and the DIF
acting as an anatomical barrier (Figure 4). This could explain the delayed or unsuccessful anesthesia of the PFCN from
an isolated sciatic nerve block at the gluteal and subgluteal levels.'"'?

Techniques for PFCN block via a subgluteal approach or at the mid-thigh level have been proposed but remain
underutilized in practice.* **'""'*!? The PFCN’s visibility, due to anatomical variations or in obese patients, may be
limited."""*'” Johnson et al suggested the potential feasibility of a subgluteal PECN block in a cadaveric study, and Xiuhua
et al reported the use of a combined subgluteal PFCN block with sciatic and femoral blocks for below-knee surgery.”!!

In practice, we use a transgluteal approach for sciatic block and GDIF compartment block in conjunction with the SIFI
block for above-knee surgery. This strategy, named CLEFT block, has significantly reduced the number of spinal anesthesia
for lower limb surgery in patients with gunshot wounds and allowed the management of high-risk critical patients with
hemodynamic instability requiring vascular repair or amputation in ICRC-supported hospitals in Mali (Figure 4).'°

The CLEFT block technique was successful in blocking all five nerves- femoral nerve, obturator nerve, lateral
femoral cutaneous nerve, PFCN and sciatic - of importance for above-knee surgery.

In a randomized controlled trial for total hip replacement, ultrasound-guided SIFI block achieved a 67% success rate

for blocking all three nerves (femoral, lateral cutaneous, and obturator) according to Tarekegn et al and Desmet et al**?'
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Additionally, a cadaver study by Vermeylen et al demonstrated successful blockade of these same nerves using
ultrasound-guided SIFI block when 40 mL of local anesthetic was administered.?

In our protocol for CLEFT block technique, we adhered to a maximum volume of 0.8 mL/kg for local anesthetics in
our combined technique for SIFI, SN, and PFCN blocks, with 60% of the volume (0.5 mL/kg) allocated to the SIFI
block. This volume limitation aligns with similar protocols used in studies by Ponde et al who explored the spread of
local anesthetic in the fascia iliaca compartment.”> However, it is important to acknowledge that the effectiveness of the
SIFI block may be impacted by the volume of local anesthetic used, as highlighted in the studies.”***

Several publications describe successful management of high-risk patients using regional anesthesia techniques
combining paravertebral lumbar plexus and parasacral sciatic nerve block for above knee major surgery.***> However,
it’s important to note that unlike our CLEFT block technique, these combined blocks are complex procedures requiring
advanced skills and carry a higher risk of complications, as highlighted by Gupta et al.*°

Several studies have demonstrated the feasibility of performing major lower limb surgery, above-knee amputations or
knee arthroplasties in high-risk patients using a combination of sciatic, obturator, and femoral nerve blocks. In some
cases, the lateral femoral cutaneous nerve was also included in the block. However, these studies have limitations.?’ 2

Firstly, most of the studies did not include a block of posterior femoral cutaneous nerve (PFCN). This nerve innervates
the skin on the back of the thigh, and its blockade is crucial for complete anesthesia during these procedures.'*

Secondly, achieving consistent blockade of the PFCN during a sciatic nerve block is challenging, with reported failure
rates of approximately 85% and 32% for the anterior and posterior approaches, respectively.'® This inconsistency can lead
to inadequate pain control and discomfort intraoperatively, leading to the administration of moderate to deep sedation.*'

In contrast, our CLEFT block technique achieved adequate anesthesia for seventeen consecutive major above-knee
and knee procedures without requiring additional sedation or conversion to general anesthesia. Notably, this technique

also achieved consistent block of the posterior femoral cutaneous nerve.

Clinical Implications

The Complete Lower Extremity Fascia Tri-compartment Block, also known as the CLEFT Block technique, is a triple
compartment nerve block targeting the suprainguinal fascia iliaca (SIFI), gluteal-deep investing fascia (GDIF), and
subgluteal compartments. It requires two needle insertion points and offers a viable alternative to both general and spinal
anesthesia for high-risk patients undergoing above-knee surgeries.

The Complete Lower Extremity Fascia Tri-compartment Block (CLEFT block) presents as a potentially safe and
effective solution for anesthesia and postoperative analgesia in major lower extremity surgery including knee arthroplasty
and above-knee amputation, even as a sole anesthetic technique. It achieves this by targeting three critical nerves: the
femoral, obturator, and sciatic nerves. Additionally, the CLEFT block encompasses all femoral cutaneous nerves,
including the posterior femoral cutaneous (PFCN), lateral femoral cutaneous (LFCN), intermediate femoral cutaneous,
and medial femoral cutaneous nerves.

Compared to more complex and potentially risky proximal nerve blocks like the combined parasacral and lumbar
plexus blocks, the CLEFT Block technique boasts several advantages.”* 2 It has a lower risk of complications, is easier
to learn and perform, and can be executed faster while achieving similar results in terms of the covered anatomical areas
and blocked nerves (posterior femoral cutaneous, sciatic, femoral, obturator, and lateral femoral cutaneous nerves).

Compared to other block techniques like the “Quadri Block” (involving femoral, obturator, lateral femoral cutaneous,
and sciatic nerves) and the SOFT block (Sciatic, Obturator, and Femoral nerve block Technique), the CLEFT technique
appears faster.>* It uses only two needle insertion points and avoids directly targeting individual nerves. Instead, the
local anesthetic diffuses through three compartments: the suprainguinal fascia iliaca, gluteal-deep investing fascia, and
subgluteal compartments. This approach potentially reduces the overall block performance time by minimizing the time
spent on neural structure identification (scanning) and needle placement.

Furthermore, the CLEFT block technique consistently blocked the posterior femoral cutaneous nerve (PFCN),
achieving a 100% success rate in a series of 17 consecutive blocks. This contrasts with the Quadriblock and Soft

Block techniques, where PECN blockade is inconsistent and has a high failure rate.'>**2
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The GDIF compartment block, when administered as a standalone technique, can potentially serve as a motor-sparing
block. In this context, the deep investing fascia acts as a barrier, impeding the local anesthetic from reaching the sciatic
nerve during cutaneous surgery on the posterior aspect of the thigh, thereby enhancing ambulatory, safety, and recovery."!

Strengths and Limitations

The GDIF block for the PFCN, along with the SN block using the same needle entry point via the transgluteal approach,
offers a more accessible option compared to complex and potentially risky blocks like the parasacral plexus block, which
require greater expertise in regional anesthesia. Our study showed that the GDIF block effectively covered the PFCN’s
innervation area. The GDIF block, combined with SN and SIFI blocks known as CLEFT block technique, a five in two
block technique, can serve as the sole anesthetic technique for above-knee surgeries.

However, our findings have limitations. First, the study is retrospective and non-comparative, and the limited sample
size restricts generalizability. Second, being conducted in an austere environment with war-wounded patients, the study
faced constraints in data collection, including information on performance time, onset time, and duration of anesthesia
and analgesia.

Additionally, the technique requires three blocks using a large volume of local anesthetic, raising concerns about local
anesthetic systemic toxicity, which should be closely monitored, especially in war surgery settings with limited resources.

As a compartment block technique, the CLEFT block allows the use of lower concentrations of local anesthetics,
reducing the potential for local anesthetic systemic toxicity (LAST). Our protocol employs a volume ration of 1:1 of
lidocaine 1% and levobupivacaine 0.5% at a total dose of 0.8 mL/kg, distributed among the three compartments: 60% of
the volume for the SIFI compartment block, and the remaining volume for the subgluteal compartment for the sciatic
nerve block and GDIF block for the PFCN block. This approach provides sufficient volume for the blocks while
maintaining a lower concentration and avoiding exceeding the recommended total dose, further minimizing the risk of
LAST.

Future Research

Our study involved weapon wounded patients in low resource setting, further research on a larger scale, in general
population, may be required to corroborate our findings and to perform a comparative analysis of our combined three-
block technique (CLEFT block) against other anesthetic methods.

A more methodical study in a more controlled environment, allowing for a more detailed analysis of the “GDIF”
block alone and in the context of the CLEFT block, including elements such as the performance time, the onset time, the
duration of the block, the success rate, the use of sedation, the conversion rate to general anesthesia and the duration of
analgesia, will allow to define the place of our approach in comparison to existing techniques for locoregional anesthesia
of above-knee surgery.

Our study employed the transgluteal approach that target GDIF compartment for PFCN block and subgluteal
compartment for SN block, which lays the groundwork for future comparisons with the subgluteal approach that targets
the SN and the PFCN individually using a perineural technique.

Conclusion

The Gluteal Deep Investing Compartment Block (GDIF compartment block) is presented as an alternative to the
subgluteal PFCN block when the PFCN is not visible or when the injection point is unsuitable or inaccessible due to
skin infection, burn, hematoma, or proximal femoral fracture. The CLEFT block technique, serve as a safe and accessible
alternative compared to more complex, advanced, and risky regional anesthesia techniques (lumbar plexus and parasacral
plexus blocks), as well as general and spinal anesthesia in high-risk patients. The Gluteal Deep Investing compartment
block (GDIF block) for PFCN enriches the repertoire of blocks that can be performed without requiring advanced
expertise in ultrasound-guided regional anesthesia.
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