
vv

046

Citation: Sonawane K, Dixit H, Mistry T, Balavenkatasubramanian J (2021) Anatomical and Technical Considerations of "Dual Subsartorial Block" (DSB), A Novel 
Motor-sparing Regional Analgesia Technique for Total Knee Arthroplasty. Open J Orthop Rheumatol 6(1): 046-056. DOI: https://dx.doi.org/10.17352/ojor.000038

https://dx.doi.org/10.17352/ojorDOI: 2641-3116ISSN: 

C
L

I
N

I
C

A
L

 G
R

O
U

P

Abstract

Background: The modernization of arthroplasty has paved the way for the resurgence of ultrasound-guided regional analgesia (RA) techniques. The evolution of 
newer RA techniques aids in reducing postoperative pain considerably as well as facilitates early ambulation and discharge. “Dual Subsartorial Block (DSB)” is recently 
described as a novel procedure-specifi c, motor-sparing, and opioid-sparing RA technique for total knee arthroplasty (TKA) surgery. This review article highlights the 
innervations covered by DSB based on the anatomical considerations and its suitability for providing analgesic coverage in TKA with medial approaches. 

Methodology: We describe anatomical considerations based on the available literature about the anatomy related to the femoral triangle, adductor canal, and 
subsartorial region. The technical consideration of the DSB is based on our observations of the ongoing study on  patients undergoing TKA with medial approaches. 
However, other details of the study are not part of this article.

Results: After studying the anatomical and technical aspects of the DSB, it is possible to cover almost all procedure-specifi c innervations of TKA surgeries with the 
DSB. Our observations and statistical analysis found DSB as a procedure-specifi c, motor-sparing, and opioid-sparing RA technique. 

Discussion: We describe the complex anatomy of the femoral triangle and adductor canal block along with sonoanatomical variations of various subsartorial regions. 
We also elaborate on the technical details, analgesic coverage, and possible complications of DSB. 
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Abbreviations 

 DSB: Dual Subsartorial Block; TKA: Total Knee Arthroplasty; 
RA: Regional Analgesia; ERAS: Enhanced Recovery After 
Surgery; FT: Femoral Triangle; ALM: Adductor Longus Muscle; 
STM: Sartorius Muscle; SN: Saphenous Nerve; FN: Femoral 
Nerve; FA: Femoral Artery; VMM: Vastus Medialis Muscle; 
NVM: Nerve To Vastus Medialis; LFCN: Lateral Femoral 
Cutaneous Nerve; AC: Adductor Canal; AMM: Adductor Magnus 
Msucle; VAM: Vasoadductor Membrane; LA: Local Anesthetic; 
PNS: Peripheral Nerve Stimulator 

Introduction 

Total Knee Arthroplasty (TKA) is one of the most commonly 
performed elective orthopedic surgery in the modern world. 
This surgery offers the patient a life-changing experience due 
to increased joint mobility and painless ambulation. However, 
one deterrent which precluded a patient from undergoing TKA 
is the signifi cant immediate postoperative pain. Thanks to the 
regional analgesia (RA) resurgence aided by ultrasound, which 
enables a considerable reduction in immediate postoperative 
pain. Most arthroplasty surgeons are keen to mobilize the 
patient soon after the surgery, necessitating the evolution 
of new RA techniques that would aid early ambulation with 
optimal analgesia. 

Dual Subsartorial Block (DSB) is a procedure-specifi c 
technique for TKA that would aid in early ambulation due to its 
motor-sparing and opioid-sparing effect [1]. The DSB covers 
almost all the innervations of the pain-generating components 
of the anterior and posterior knee joint. Therefore, knowing the 
anatomy of the knee joint, types of the subsartorial blocks and 
their neural components, pain generators before and after TKA 
surgeries, and innervation of those pain generators is essential 
to understand the technical aspect of the DSB. 

The knee joint is complexly innervated by the main 
branches of the lumbar and sacral plexus. These include the 
femoral nerve (anterior knee), obturator nerve (posteromedial 
knee), and sciatic nerve (posterior knee) [2-4]. The blockade of 
all three nerves provides complete analgesia in their respective 
territories. However, it is associated with unwanted motor 
blockade of quadriceps (femoral nerve), adductors (obturator 
nerve), and hamstring muscles (sciatic nerve). This causes 
the risk of falls, delayed mobility, and prolonged hospital stay 
[5]. For these reasons, such blocks are not recommended in 
enhanced recovery after surgery (ERAS) protocol for knee 
surgery. 

Many alternative motor-sparing regional analgesia 
techniques have been described to overcome these unwanted 
side effects. However, the ideal RA technique should cover all 
the essential innervations of the knee joint involved in each 
surgical step without causing motor blockade to support early 
mobility and discharge. Considering all these requirements, 
we had designed DSB in 2018 and practicing it in all patients 
undergoing TKA with medial approaches since then. We named 
it “Dual Subsartorial Block,” as it is given at two different 
locations under the sartorius muscle. 

We hypothesize that the DSB is motor-sparing, procedure-
specifi c, and opioid-sparing RA technique for TKA. This 
technical report highlights the innervations covered by DSB 
based on the anatomical considerations and its suitability 
in providing analgesic coverage in all TKA procedures with 
medial approaches. Motor-sparing and procedure-specifi c RA 
techniques are the future of RA practices, which induces the 
analytical thought process in applying everchanging knowledge 
of anatomy, techniques, and methodologies for providing the 
best patient care. Therefore, this review article mainly focuses 
on the anatomical and technique aspect of DSB that will make 
the readers understand the intricacies of this novel motor-
sparing technique. 

Relevant anatomy 

The “DSB” combines two subsartorial blocks, the distal 
femoral triangle block and the adductor canal block. This 
combination is given to block most of the innervations of the 
pain generating structures involved in TKA surgery. Various 
literatures have made the demarcation between the femoral 
triangle and adductor canal clear [6-9]. It is essential to 
understand the extent and content of both these prominent 
landmarks of the thigh. 

Femoral triangle: 

The femoral triangle (FT), also called Scarpa’s triangle, 
is a subfascial space below the inguinal ligament that lies in 
the upper third of the thigh [10]. The FT base is formed by the 
inguinal ligament, the medial border by the medial border of 
the adductor longus muscle (ALM), and the lateral border by 
the medial border of the sartorius muscle (STM) (Figure 1). The 
FT roof is formed by the skin, superfi cial fascia, and deep fascia 
(fascia lata). The superfi cial fascia contains the superfi cial 
inguinal lymph nodes, femoral branch of the genitofemoral 
nerve, branches of the ilioinguinal nerve, superfi cial branches 
of the femoral artery with accompanying veins, and upper part 
of the great saphenous vein. The deep fascia has a saphenous 
opening covered by the cribriform fascia [11]. The FT fl oor 
is formed by the pectineus and ALM medially and iliopsoas 
muscle laterally [11]. 

There are two intersecting points of the medial and lateral 
walls of the FT. 

1. The apex of the iliopectineal fossa [12,13] (a proximal 
subset of FT), where the lateral border of ALM and 
medial border of STM intersect [Point A in Figure 1]. 

2. The apex of FT [7,8] (lower extent of FT), where the 
medial border of ALM and medial border of STM 
intersect [Point B in Figure 1]. The apex of the triangle 
is continuous with the adductor canal [11]. 

Content: [Figure 1] 

1. Saphenous Nerve (SN) lies anterolateral to the femoral 
artery (FA) between the STM and vastus medialis muscle 
(VMM). 
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2. Nerve to vastus medialis (NVM) lies lateral to the SN in 
the groove between STM and VMM.

3. Lateral femoral cutaneous nerve (LFCN) crosses the 
lateral angle of the FT. 

4. Femoral nerve (FN) enters the FT by passing beneath 
the inguinal ligament, just lateral to the FA. In the 
thigh, it lies in a groove between the iliacus and psoas 
major muscles, outside the femoral sheath, and lateral 
to the FA. After a short course in the thigh, the FN is 
divided into anterior and posterior divisions, separated 
by the lateral femoral circumfl ex artery [11]. 

5. Nerve to pectineus arises from the FN just above the 
inguinal ligament. It passes behind the femoral sheath 
to reach the anterior surface of the pectineus muscle 
[11]. 

6. The femoral sheath (enclosing upper 4 cm of the 
femoral vessels) contains a femoral branch of the 
genitofemoral nerve, FA and its branches, femoral vein 
and its tributaries, and deep inguinal lymph nodes. 

Adductor canal 

The Adductor Canal (AC), also known as Hunter’s canal 
or the subsartorial canal, is a musculoaponeurotic tunnel in 
the middle third of the thigh. It is about a 15 cm long tunnel 
that serves as a passageway for structures moving between 

the anterior thigh and posterior leg [14]. It extends from the 
apex of the FT above to the tendinous opening in the adductor 
magnus muscle (AMM), called adductor hiatus, below. The 
AC is triangular in a cross-section bounded anterolaterally by 
VMM, posteromedially by ALM proximally and AMM distally, 
and medially by the vasoadductor membrane (VAM), a strong 
fi brous membrane joining anterior and posterior walls (Figure 
2). The AC roof is formed by the skin, subcutaneous tissue, 
and STM (lying above the VAM). The subsartorial plexus lies 
in this region sandwiched between STM and VAM. (Figure 2) 
It is formed by an infrapatellar branch from the SN, anterior 
division of obturator nerve, medial femoral cutaneous nerve, 
and NVM. It supplies the skin over the anteromedial aspect of 
the knee joint, retinaculum, collateral ligaments, and capsule 
of the knee joint [15]. 

The AC consists of three foramina: superior, anterior, and 
inferior. The femoral vessels and the SN enter AC through the 
superior foramen. The SN and descending genicular vessels 
exit AC through the anterior foramen, piercing the VAM. 
Finally, the femoral vessels exit AC via the inferior foramen, 
also called the adductor hiatus (a gap between the oblique 
and medial head of AMM). After exiting through this hiatus, 
femoral vessels become popliteal vessels [16]. 

Content

1. Femoral artery. 

2. Femoral vein (posterior to the FA in the upper part and 
lateral in the lower part). 

Figure 1: Femoral triangle of left thigh and its contents.
(Source: Images are courtesy of 3D4Medical’s Essential Anatomy App) . 
STM: Sartorius Muscle, RFM: Rectus Femoris Muscle, TFLM: Tensor Fascia Lata Muscle, VLM: Vastus Lateralis Muscle, VMM: Vastus Medialis Muscle, ALM: Adductor 
Longus Muscle, GRM: Gracilis Muscle, PEC.M: Pectineus Muscle, PSO.M: Psoas Muscle, IM: Iliacus Muscle, FA: Femoral Artery, FV: Femoral Vein, FN: Femoral Nerve, IIN: 
Ilioinguinal Nerve, GFN: Genitofemoral Nerve, SCIA: Superior Circumfl ex Iliac Artery, SCIV: Superior Circumfl ex Iliac Vein, LFCN: Lateral Femoral Cutaneous Nerve, Green 
lines: Border of femoral triangle, Yellow line: Lateral border of ALM, A: Apex of iliopectineal fossa, B: Apex of femoral triangle)
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3. The SN lies lateral to the FA in the proximal AC and 
superior to the FA before leaving the AC in the mid-
adductor canal area. 

Subsartorial region and blocks: [Figure 3] 

The apex of the FT that separates the FT from the AC usually 
lies distal to the mid-thigh point [6] It can be identifi ed under 
ultrasound where medial borders of ALM and STM overlie 
(Figure3C), forming a fi gure of “3,” also called a “kissing sign.” 
The area just proximal to the apex of FT is the distal femoral 
triangle, and the area just distal to the apex is the proximal 
adductor canal. The mid-thigh level block is called the femoral 
triangle block, as this level usually lies at the distal part of FT. 

The sartorius muscle is a common landmark for both 

femoral triangle and adductor canal blocks while using 

ultrasound. Therefore, the area under the sartorius in these 

regions can also be called a subsartorial area. Thus, the femoral 

triangle block and adductor canal block can be considered 

variants of the subsartorial blocks. The regional block effect 

in these subsartorial areas differs from each other due to the 

varied neurovascular anatomy. The variants of subsartorial 

block are, 

A. Femoral triangle block

It is given at the distal-most part of FT, just (1-2 cm) 

proximal to the apex of FT. Sonoanatomy of this region shows 

ALM posteromedially, VMM anterolaterally, and STM medially 

(Figure 3B). In this region, there is no VAM like in AC. The SN 

lies just lateral to the FA, whereas the NVM lies lateral to SN in 

the intermuscular fascial planes between STM and VMM. The 

required local anesthetic (LA) volume for this block is 10-20cc. 

A higher volume (more than 40cc) causes proximal spread 

that may include the femoral nerve and its branches. The drug 

injected into the distal FT spreads distally into the AC along 
with the vessels, and most of the drug spreads distally under 
the STM but above the VAM in the AC region. The distal spread 
of the drug below STM and above VAM involves the subsartorial 
plexus, which is sandwiched between STM and VAM [17-20].

B. Proximal adductor canal block 

It is given just (1-2 cm) distal to the apex of FT. 
Sonoanatomy of this region shows ALM posteromedially, VMM 
anterolaterally, VAM medially, and STM above VAM (Figure 3D). 
Due to the presence of VAM, the lower border of STM appears 
bilayered under ultrasound [6,8] (Figure 3H). Only SN lies into 
the adductor canal lateral to the FA, whereas the NVM, along 
with its additional fascial covering, lies above the VAM in the 
intermuscular fascial planes between STM and VMM [8,21,22]. 
The required LA volume for this block is 10-20cc. A drug 
injected into the proximal adductor canal below VAM travels 
along with the femoral vessels. It enters into the adductor 
hiatus involving the posterior division of the obturator nerve, 
and then it goes backside of the knee to include the popliteal 
plexus [23,24]. 

C. Mid-adductor canal block 

It is given distal to the proximal adductor canal, where the 
ALM is replaced by AMM posteromedially. In this region, the 
SN pierces VAM along with the descending genicular artery 
(branch of FA) and lies below STM and above the VAM (Figure 
3E). Due to the presence of VAM, the lower border of sartorius 
appears bilayered. The NVM lies above VAM in its fi xed location 
between STM and VMM. The required LA volume for this 
block is 10-20cc. A drug injected into the mid-adductor canal 

region below the VAM travels along with the femoral vessels 

and fi nally enters the popliteal region to involve the popliteal 

plexus. 

Figure 2: Adductor canal and its contents.
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D. Distal adductor canal block 

It is given in the lower one-third of the adductor canal. At 
this level, femoral vessels dip into the opening of the adductor 
hiatus to become popliteal vessels. Sonoanatomy of this region 
shows AMM posteromedially, VMM anterolaterally, and VAM 
(with STM above) medially (Figure 3F). No nerves lie in this part 
of the adductor canal. The SN lies above VAM initially between 
STM and AMM. Later, it crosses the adductor canal from the 
anterior to the medial side, becoming superfi cial by piercing 
the deep fascia of the thigh, and fi nally lies between STM and 
gracilis muscle (Figure 3G). The required LA volume for this 
block is 10-20cc. A drug injected into the distal adductor canal 
below the VAM directly enters into the popliteal region along 
with the femoral vessels to involve the popliteal plexus. 

Dual Subsartorial Block (DSB) 

The DSB is a hybrid form of subsartorial block, in which the 
combination of two subsartorial blocks (distal femoral triangle 
and adductor canal block) is used to cover all procedure-specifi c 
innervations of pain generators involved in TKA surgery. In 
this block, the local anesthetic drug is deposited under the 
sartorius muscle at two different places, so it is termed as a 

“Dual Subsartorial Block.” The DSB is given immediately 
after the surgery with two different injections at two different 
locations. 

Indications and contraindications 

The DSB is a newly introduced motor-sparing RA technique 
for TKA surgeries. This block can be used for any knee surgery 
with a medial approach (medial parapatellar, mid-vastus, or 
subvastus). This block may not work in TKA surgeries with 
other approaches. Similarly, it may not provide complete 
analgesia in revision TKA surgeries or knee debridement 
surgeries as the incision is not always medial parapatellar. The 
DSB can be an essential component of multimodal analgesia 
protocol to provide postoperative analgesia without causing 
any motor blockade. This technique should not be used as a 
supplementary RA technique in the presence of other RA 
techniques like femoral nerve block or epidural analgesia. In 
such a scenario, the motor-sparing advantage of this block will 
be lost. 

Choice of local anesthetics 

The DSB requires a larger volume (20-30 mL) of LA solution 
to adequately cover all the innervation of the postoperative 

Figure 3: Sonoanatomy of subsartorial region.
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pain-generating components of the TKA surgery. The choice 
of type, volume, and LA concentration should be based on 
the patient’s size and general condition. We recommend 
using lower concentrations and relatively safer LA like 0.2% 
ropivacaine or 0.25%-0.125% levobupivacaine along with 
dexamethasone (8 mg) as an additive known to improve the 
quality and duration of analgesia [25]. 

Equipments 

• Ultrasound machine with high-frequency (6–13 MHz) 
linear array transducer, sterile sleeve, and gel 

• Standard nerve block tray 

• One 20-mL syringe containing LA mixture 

• A 100- or 120-mm, 21-gauge, short-bevel, insulated 
stimulating needle 

• Peripheral nerve stimulator 

• Sterile gloves 

• Injection pressure monitor if available 

Landmark and patient positioning 

The DSB is performed with the patient in the supine 
position. The hip is abducted, and the thigh is externally rotated 
to facilitate ultrasound probe and needle placement. If nerve 
stimulation is to be used simultaneously, thigh exposure is 
required to observe the motor response. In addition, exposure 
of the entire thigh will help appreciate the distance from the 
groin to the knee to determine the middle portion of the thigh. 

Probe position and sonoanatomy 

A high-frequency linear array ultrasound probe placed 
horizontally over the anteromedial aspect of the thigh will 
reveal the prominent musculatures (sartorius, vastus medialis, 
adductor longus) of the thigh. Beneath the sartorius muscle are 
the femoral vessels which can be identifi ed with color doppler 
for orientation. The VMM is identifi ed anterolaterally to the 
femoral vessels, and the ALM is identifi ed posteromedially 
to the vessels. The hyperechoic rim of the femur can be seen 
beneath the vastus intermedius muscle shadow. 

By moving the ultrasound probe in the craniocaudal 
direction, the apex of the FT can be identifi ed where the medial 
borders of the ALM and STM overlie, forming a fi gure of “3”. 
The area just (1-2cm) proximal to the apex of FT is the distal 
femoral triangle region, where the SN appears hyperechoic just 
lateral to the FA. The NVM usually lies lateral to the SN in the 
intermuscular plane between VMM and STM. 

The area just (1-2cm) distal to the apex of FT is the 
proximal adductor canal, where the SN lies in the same location 
(anterolateral) in relation to the artery. However, the NVM lies 
above VAM in the intermuscular plane between VMM and STM. 
Due to the presence of VAM in the adductor canal region, the 
lower border of the STM appears bilayered. 

On moving the probe more distally, it can be seen that the 
SN moves from lateral to anterior of the artery and becomes 
superfi cial by piercing the thigh’s deep and superfi cial fascia. 
During its course, the SN lies initially between the STM and 
VMM, then between STM-ALM, STM-AMM, and fi nally 
between STM and gracilis muscle[8]. Throughout the adductor 
canal region, the NVM can be identifi ed as a hyperechoic 
structure above the VAM between STM and VMM. 

Goal 

During the fi rst injection, the goal is to place the needle tip 
immediately adjacent to the NVM and SN in the intermuscular 
plane between the VMM and STM. During the second injection, 
the goal is to place the needle tip below the VAM, distal to the 
apex of the FT, immediately adjacent to the FA. 

Technique 

The DSB can be given by following 3 simple steps, 

1. Identifying the apex of the femoral triangle 

2. First injection (distal femoral triangle block)

3. Second injection (adductor canal block)

1. Identifying the apex of the femoral triangle: 

The high-frequency linear ultrasound probe is placed 
over the mid-thigh. The anterolateral VMM, posteromedial 
ALM, and medial STM are identifi ed. The apex of the femoral 
triangle is identifi ed where the medial border of STM overlies 
the medial border of ALM, forming a sign of “3” or “kissing 
Sign,” as shown in Figure 4B. 

2. Distal femoral triangle block: [Figure 4A] 

After identifying the apex of the FT, an ultrasound probe 
is moved slightly (1-2 cm) proximally. The STM is identifi ed 
above, VMM anterolaterally, and ALM posteromedially. Below 
the STM, femoral vessels are identifi ed using color doppler. 
The SN nerve lies lateral to the FA and appears as a hyperechoic 
structure under ultrasound. The NVM lies lateral to the SN most 
of the time in the intermuscular plane between STM and VMM. 
If the nerves are not immediately apparent, sliding and tilting 
the probe proximally or distally can be useful to improve the 
contrast and bring the nerves “out of the background” from 
the musculatures [26]. A 100 mm Stimuplex needle is inserted 
in-plane from the lateral aspect of the thigh or out-of-plane 
and advanced toward the intermuscular plane between VMM 
and STM to target NVM and SN. 

An in-plane approach is more practical and feasible due 
to the relatively superfi cial location of the target structures 
and better resolution of the high-frequency linear probe. 
Identifying both target nerves (NVM and SN) is very important 
to block them successfully in this injection. Identifying the 
NVM is further confi rmed by stimulating the nerve using 
the peripheral nerve stimulator (PNS), which can cause 
twitching of the VMM. Direct stimulation of the VMM can be 
differentiated from nerve stimulation by reducing the current 
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between 0.3-0.5 mA. The muscles require higher currents than 
the nerves to produce an appreciable motor response. The NVM 
can also be blocked without using PNS by depositing the LA 
solution and separating the plane between STM and VMM, as it 
is consistently seen in that location. 

After confi rming the proper needle tip position, 1-2ml of LA 
is injected to confi rm adequate drug spread and help delineate 
the NVM within its muscular tunnel. In an adult patient, 10-20 
ml (5-10 ml each for NVM and SN) of LA is usually adequate 
for the successful blockade. It may always be benefi cial to 
inject two-three smaller aliquots at different locations to 
ensure LA spread around the target nerves (NVM and SN). 

After confi rming the NVM stimulation, 5-10ml of prepared 
LA mixture is injected around it, and another 5-10 m of LA 
mixture is injected around SN. 

3. Second injection (adductor canal block): [Figure 4C] 

The high-frequency linear ultrasound probe is placed just 
(1-2 cm) distal to the FT apex, i.e., below the sign of “3”. Here 
lower border of STM appears bilayered (Figure 3H) due to the 
presence of VAM below the STM fascia. A 100 mm Stimuplex 
needle is inserted inplane from lateral to the medial direction 
in the plane between STM and VMM. A 10-20 cc of LA mixture 
is deposited next to the FA under the VAM, typically seeing 

Figure 4: Probe position and Sonoanatomy of Dual Subsartorial Block. 
A. Distal femoral triangle block 
B. Apex of femoral triangle- Intersection point of medial borders of ALM and STM  forming “fi gure of 3” also called as “kissing sign” 
C. Adductor canal block 
(STM: Sartorius Muscle, ALM: Adductor Longus Muscle, VMM: Vastus Medialis Muscle, AMM: Adductor Magnus Muscle, FA: Femoral Artery, FV: Femoral Vein, SN: Saphenous 
Nerve, NVM: Nerve to Vastus Medialis, Blue area: Local Anesthetic Drug Spread, Green line: Vasoadductor Membrane, Blue star with blue border: Drug spread below VAM in 
adductor canal, Blue star with orange border: Drug spread above VAM).
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Figure 5: Schematic diagram showing various components of knee joint, pain generating areas before and after surgery, and analgesia coverage of DSB.

a disappearing spread of drug and compression of the vessel 
(Figure 4C). Such that injecting the drug compresses the 
femoral artery, and when the injection is stopped, the drug 
seems to disappear, thus restoring the femoral vessels to their 
original position. This block can be given at any distance distal 
to the apex of FT. However, we recommend giving this block 
in the proximal adductor canal area to avoid proximity to the 
sterile surgical site. 

Distribution of analgesia 

The fi rst injection (distal femoral triangle block) will target 
SN and NVM directly (Figure 4A). Next, the distal spread of the 
drug under STM but above the VAM targets the subsartorial 
plexus, which is sandwiched between VAM and STM in the 
adductor canal region (Figure 4C). 

In the second injection (adductor canal block), no nerves 
are targeted. Simply depositing the drug perivascularly (around 
FA) under the VAM is suffi cient to obtain the desired outcome. 
A drug injected into the adductor canal below VAM will travel 
along the femoral vessels and enter the adductor hiatus to reach 
the posterior aspect of the knee joint. It blocks the popliteal 
plexus formed by the articular branches from the posterior 
division of the obturator nerve, tibial, common peroneal, and 
sciatic nerve. Larger LA volumes (30-40 ml) in the proximal AC 
(Hi-PAC block)[27] or distal AC have the potential to involve 
the sciatic nerve indirectly (required for below-knee surgeries)
[28,29]. 

Thus, DSB involves blockade of SN, NVM, subsartorial plexus, 
the medial half of the peripatellar plexus, and the popliteal 
plexus. This results in sensory blockade over the anteromedial 

aspect of the knee up to the tibial tuberosity, medial retinacular 
complex, intraarticular region (popliteal plexus) with the 
exception of the skin over the anterolateral (supplied by lateral 
half of peripatellar plexus) and posterior aspect (supplied by 
the posterior femoral cutaneous nerve of the thigh) of the knee 
(Figure 5). Unless the surgical incision involves these spared 
areas, the lack of analgesia in its distribution is of little clinical 
consequence. The DSB does not cover tourniquet pain, which is 
mainly infl ammatory pain due to muscle ischemia rather than 
pain due to pressure over the skin. If given precisely with the 
recommended LA concentrations and volumes, the DSB may 
not cause any motor blockade and provide optimal analgesia by 
blocking the procedure-specifi c target nerves. 

Since DBS is a new technique, it is pertinent to compare it 
with the existing RA techniques for TKA surgeries (Table 1). 
It is also essential to assess the possible complications and 
measures to improve its safety profi le (Table 2). More analysis 
and discussions are required in the future on these two crucial 
aspects of this block. 

Table 1: Comparison of dual subsartorial block with other regional analgesia 
techniques.
Comparison parameters EA FNB ACB iPACK LIA DSB

Analgesia
          Coverage

•   Anterior knee 
     innervation

+++ +++ + - ++ +++

•  Posterior knee 
    innervation

+++ - +++ +++ ++ +++

Motor-sparing No No Yes Yes Yes Yes

     Procedure-specifi c No No No No Yes Yes

     Opioid-sparing Yes/No No No No No Yes

     ERAS suitability No No Yes Yes Yes Yes
(EA: Epidural Analgesia, FNB: Femoral nerve block, ACB: adductor canal block, iPACK: 
Infi ltration between popliteal artery and capsule of knee joint, LIA: Local infi ltration 
analgesia, DSB: Dual subsartorial block)
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Table 3: Procedure-specifi c analgesic coverage of dual subsartorial block.
Surgical 

Steps
Pain Generators Innervations

DSB 
coverage

Ex
tr

aa
rt

ic
ul

ar

 Medial incision
• Medial parapatellar
• Subvastus
• Mid-vastus

• Skin
• Subcutaneous tissues  Anterior knee innervations:

Innervated by lumbar plexus via its branches
• Femoral nerve
• Obturator nerve

 Motor-sparing innervations:

A) Subsartorial plexus
• Infrapatellar branch of the SN
• ON (anterior division)
• Medial femoral cutaneous nerve
• NVM

B) Medial half of peripatellar plexus:
• Medial femoral cutaneous nerve
• Intermediate femoral cutaneous nerve
• Infrapatellar branch of the SN
• NVM
• Medial retinacular nerve (terminal branch of 

NVM)

First injection of DSB covers,

1. Directly,
• NVM
• SN

2. With distal drug spread,
• Subsartorial plexus

3. With spread in femoral 
triangle,

•       Medial half of peripatellar 
plexus

 Dissection
           (through the medial 

retinacular complex: 
           Deep fascia + 

retinacular ligament 
and fi brous capsule.)

• Medial Retinaculum

In
tr

aa
rt

ic
ul

ar

 Access of Knee Joint • Joint capsule
• Synovial membrane
• Cruciates
• Peripheral part of menisci
           (all above pain generator 

are removed during surgery 
except posterior capsule 
and remnant of periosteum)

 Posterior knee:
Innervated by sacral plexus via its branches

• Sciatic nerve
• Tibial nerve
• Common peroneal nerve
• ON (posterior division)

 Motor-sparing innervations:
Popliteal plexus formed by,

• Articular branches from the TN, CPN, and 
SCN

• ON (posterior division)

Second injection of DSB cover,

1. Directly, 
• SN

2. Indirectly via drug spread, 
• Popliteal plexus Resection

 Bone cutting & 
Implant fi tting

(SN: Saphenous nerve, ON: Obturator nerve, NVM: Nerve to vastus medialis, TN: Tibial nerve, CPN: Common peroneal nerve, SCN: Sciatic nerve, DSB: Dual subsartorial block)

Table 2: Possible complications associated with DSB and preventive measures.

  Complications  Precautions to avoid complications

 Infection
• Use a strict aseptic technique and precautions
• Clean hands, sterile gloves, sterile probe, sterile needle, and sterile surface

 Surgical site 
infection

• Avoid undressing of surgical wound
• Give block in proximal adductor canal region to avoid proximity to the surgical site

 Hematoma
• Avoid multiple needle passes
• Avoid using needles with a larger diameter which may result in a hematoma

 Vascular injury
• It can be avoided by visualizing the entire needle or at least the needle tip under ultrasound during the entire procedure
• Frequent aspirations during every change in needle directions or depth before injecting LA solutions

 Nerve injury

• Use nerve stimulation and slow needle advancement
• Use of injection pressure monitor if possible 
• Avoid injecting drug on high opening pressures 
• Do not inject when stimulation is obtained at <0.2 mA current (100 μsec)
• Block needle always should be under vision whenever in close proximity of neural structures

 Local anesthetic 
systemic toxicity

• Frequent aspiration during LA injection
• Incremental doses of LA while giving the injection
• Use of LA solution with maximum safety profi le like ropivacaine or levobupivacaine
• All standard monitors should be connected to the patient while giving block

 Myotoxicity
• Avoid high concentration LA solution
• Avoid injecting into the muscles

 Motor blockade

• Avoid giving a higher concentration of LA than recommended
• Avoid giving higher volumes than recommended
• LA volume in the distal femoral triangle should not cross 20 ml
• LA volume in the adductor canal should not cross 20 ml
• Recommended DSB volume is 30-40 ml (20 ml in FTB +10-20 ml in ACB)
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Summary

Many available RA options are known to provide the 

best perioperative analgesia for TKA surgeries. Among these 

options, it is more suitable to use a motor-sparing modality 

in this modern era as a part of ERAS protocol to promote early 

mobilization and reduce hospital stay. Furthermore, after 

studying the anatomical technical aspect of the DSB, it is 

almost possible to cover all procedure-specifi c innervations of 

TKA surgeries with the DSB (Table 3). 

Motor-sparing and procedure-specifi c RA techniques 

are the future of RA practices, which induces the analytical 

thought process in applying ever-changing knowledge of 

anatomy, techniques, and methodologies for providing the best 

patient care. Therefore, to understand DSB better, knowing its 

anatomical and technical aspects is very important. 

This novel technique can potentially provide excellent 

analgesia and aid in early ambulation by covering all the 

procedure-specifi c innervations. However, the analgesic 

effi cacy, motorsparing, and opioid-sparing effect of DSB need 

more extensive sample-sized comparative studies. 
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