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INTRODUCTION
Pain management during the perioperative phase should
be multimodal to help decrease the amount of opioids
that we are prescribing. These modalities are divided into
pharmacologic and non-pharmacologic techniques. Popliteal
blocks have been a safe, effective, and useful adjunctive
to minimize postoperative opioid consumption (1). This
update will review the anatomy of the popliteal fossa, review
the optimal placement of local anesthetic and utilization
of ultrasound versus nerve stimulation when performing a
popliteal block, and describe how opioid consumption is
reduced perioperatively with popliteal blocks.

ANATOMY OF THE POPLITEAL FOSSA
An understanding of the anatomy and spatial relationships
of the structures of the popliteal fossa are essential for an
effective and safe block. The popliteal fossa is a rhomboidshaped depression posterior to the knee joint defined by
muscular borders (2). Its superior borders consist of the
biceps femoris laterally and the semi-membranosus and semitendinosus medially. Inferior borders include the medial and
lateral heads of the gastrocnemius. The major neurovascular

Figure 1. Cadaveric specimens depicting
the muscular borders of the popliteal fossa:
biceps femoris (BF), semitendinosus (ST),
semimembranosus (SM), gastrocnemius muscle
(GM).

structures that supply the lower leg and foot are found
within these boundaries. The deepest of the neurovascular
structures is the popliteal artery, which is located medially
along the femur. The popliteal vein is relatively superficial
and lateral to this with the popliteal nerve being the most
superficial and lateral of the structures. An understanding of
this multiplanar relationship is essential when attempting to
target the nerve during the popliteal block. Although they
take distinct paths distally, the common peroneal nerve and
tibial nerve share a common epineural sheath (3-5) (Figure
1 and Figure 2).

OPTIMAL PLACEMENT
OF LOCAL ANESTHETIC
Many studies have investigated the optimal anatomic
location for local anesthesia placement around the nerve
itself when performing a popliteal block. With the increased
use of ultrasound, the anatomy of the connective tissue
layers enveloping the nerves has been the subject of research
over the past decade. Several human cadaver studies have
investigated the anatomy of the sciatic nerve by both
dissection and histologic methods (3,5). These studies have

Figure 2. Cadaveric specimen showing contents of popliteal
fossa: sciatic nerve (SN), tibial nerve (TN), common peroneal
nerve (CPN), lateral sural cutaneous nerve (LSCN), medial
sural cutaneous nerve (MSCN).
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shown that as the tibial nerve and common peroneal nerve
course down the thigh, they each have their own epineurium
and are also surrounded by an additional connective tissue
layer termed the “paraneural sheath, intra-epineural, subepineural” (5). This sheath has been described as virtual space
between the perineurium and epineurium, which acts as a
physical barrier by trapping local anesthesia and increasing
exposure to local anesthesia molecules. Researchers have
suggested that injection through this paraneural sheath
results in extensive, contained spread of local anesthetic
making it an ideal location for anesthetic deposition (6).
Perlas et al (5) performed a prospective randomized trial
on 89 patients undergoing an ultrasound-guided popliteal
block for foot and ankle surgery. Patients were randomized
to receive a single injection of local anesthesia at the site
of bifurcation through a common paraneural sheath (group
1) or 2 separate circumferential injections of the tibial and
common peroneal nerves (group 2). Patients in group 1 had
a 30% shorter onset time of both sensory and motor block
(5). Some authors argue that identification of these separate
fascial layers is beyond the scope of clinical ultrasound
machines.
Karmakar and colleagues (7) demonstrated the
“paraneural sheath” and its fascial compartments using
high-definition ultrasound. Their results aligned with the
cumulative evidence that suggests the benefit of paraneural
sheath injection, however, because of the complex fascial
compartments, they questioned to what extent this injection
can be safely and reliably performed with lower resolution
ultrasound imaging. Missair and colleagues (8) also used
3-D ultrasound to compare the effects of injection outside
the paraneural sheath to within the sheath. They found that
injection within the sheath results in typical laminar pattern
spread of local anesthesia with greater volume coming in
direct contact with the nerve, also a longer-acting block.

However, patients receiving a block within the paraneural
sheath reported a higher incidence of transient paresthesia
(9). While evidence is that a paraneural sheath block is
desirable, more research is needed to develop a safe, simple,
and objective method for performing this method of
popliteal nerve block.

Figure 3. Clinical ultrasound images showing the sciatic nerve (SC).

Figure 4. Common peroneal nerve (CPN) and tibial nerve (TN),
post-bifurcation.

ULTRASOUND VERSUS
NERVE STIMULATOR
The use of ultrasound guided peripheral nerve blocks has
increased dramatically over the past decade (1). Many
surgeons and anesthesiologists rely on anatomic landmarks
and electrical nerve stimulation in order to place the needle
in close proximity to the target nerve, however, the probe
may be intra-vascular, intra-neural, or on the other side of
the fascia (10). Moreover, in some patients it is not possible
to elicit muscle twitches even with high currents. Ultrasound
offers a real-time visualization of the anatomy and has been
shown to decrease necessary local anesthetic dose, onset
time, increased block quality, and patient satisfaction (1)
(Figure 3 and Figure 4).
In a prospective randomized study by Geffen et al (10)
of 40 patients receiving sciatic nerve blocks, they found they
were able to use approximately 50% less local anesthetic to
effectively block the sciatic nerve. Ultrasound also has the
benefit of visualizing where the sciatic nerve bifurcates into
its tibial and common peroneal nerve components. Patients
with a block distal to the bifurcation exhibit faster time to
complete the block then a proximal block (1). However,
the research has shown some synergistic effect of ultrasound
and neurostimulation used together. Dufour et al (11)
showed in his prospective randomized study of 60 patients
that there was a 65% success of sensorimotor block with
both techniques and only 16% when using neurostimulation
alone at 30 minutes.
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REDUCTION IN
PERIOPERATIVE OPIOID USE
According to the National Institute on Drug Abuse (12),
everyday more than 130 people in the US die from opioid
overdose. The total economic burden of prescription opioid
misuse alone in the US is 78.5 billion a year according
to the Centers for Disease Control and Prevention (12).
These alarming statistics demonstrate the fact that opioid
abuse is a national epidemic and the spotlight for a solution
is on physicians. As podiatrists, we should be considering
multimodal approaches to help minimize the amount
of opioids our surgical patients take postoperatively.
Fortunately, medical advances and anesthesia techniques
continue to evolve and may help further reduce the need
for opioids.
Popliteal blocks have been shown to reduce the amount
of perioperative opioid consumption. This in turn has
the beneficial effect of limiting opioid related side-effects
including nausea and vomiting, constipation, respiratory
depression, and abuse of opioids. A meta-analysis performed
by Richman (13) investigated the ability of popliteal blocks
to reduce patient opioid consumption. His team reviewed
19 articles with a total of 603 patients and found that
perineural analgesia provided better postoperative analgesia
compared to opioids at 24, 48, and 72 hours. White (14)
performed a randomized, double-blind, placebo-controlled
study, with a continuous popliteal sciatic nerve block with
either 0.25% bupivacaine or saline (control group) in
patients undergoing foot or ankle surgery. Patients in the
bupivacaine group required 70% less PCA morphine than
those in the control group. Also, 40% of patients in the
bupivacaine group versus 0% in the control group were able
to be discharged home on the day of surgery.
In conclusion, popliteal blocks provide a safe and
effective form of analgesia during the perioperative course
of foot and ankle surgery. Research over the past decade
has focused on the most efficacious techniques to perform
popliteal block based on the anatomy of the connective
tissue surrounding the nerves themselves. It has been
shown that ultrasound guidance has many benefits and
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will continue to be useful as technology evolves and 3-D
ultrasound becomes more common in the clinical setting.
Lastly, popliteal blocks have been shown to help reduce
the amount of opioids consumed and can help reduce the
length of hospital stay postoperatively.
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