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OBJECTIVE

This cadaver study aimed to investigate an
intraarticular posteromedial surgeon-administered
(IPSA) single injection in terms of volume,
reproducibility, and nerves reached by injectate

CONCLUSIONS

o The IPSA technique consistently reached
the infrapatellar branch of the saphenous
nerve (ISN), nerve to vastus medialis muscle
(NVM), and posterior capsule, with minimal
proximal dye spread

Q This novel single-injection IPSA approach
may be an efficient alternative to
multi-injection periarticular infiltration or
ultrasound (US)-guided adductor canal block
(ACB) when anesthesia resources are limited

e These results support further investigation
to confirm clinical outcomes
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INTRODUCTION

* ACBs targeting the saphenous nerve (SN) and its
infrapatellar branch (ISN) and the NVM are an alternative
to traditional femoral nerve (FN) blocks for postsurgical
analgesia after total knee arthroplasty (TKA)'-

— ACBs are associated with greater preservation of quadriceps
muscle strength compared with FN blocks, enabling earlier
mobilization and faster recovery?

* ACBs are conventionally administered by trained
anesthesiologists under US guidance, requiring appropriate
resources and expertise; however, US-guided approaches
may not be accessible to all orthopaedic practices

* Intraoperative surgeon-administered ACBs may block the
same nerves as an anesthesiologist-administered US-guided
ACB when US-guided approaches are not available?

METHODS

* There were 5 fresh-frozen lower limb cadaver specimens
examined sequentially

* First, a board-certified regional anesthesiologist administered
a US-guided ACB to the first lower limb cadaver specimen
— The SN was targeted using an in-plane needle approach, and
the NVM was targeted more proximally because it enters the
adductor canal; 10 mL of indocyanine green dye diluted with
sterile saline was injected at each location (20 mL total)

* Next, an orthopaedic surgeon performed a medial parapatellar
arthrotomy and placed an 18-gauge bevel needle 1 to 2 cm
proximal to the adductor tubercle angled posteromedially to
the axis of the femur
— Fluoroscopy was used to document the needle angle, position

relative to the femur, and spread of a 10-mL bolus of methylene
blue and radiopaque dye

— The needle was left in place, and a second 10-mL bolus was injected

— An anatomist dissected the knee to observe the dye spread to
structures including the SN, ISN, NVM, FN, and vascular structures

* The injectate volume, needle position, needle size, and timing
between surgeon-administered boluses were adjusted in
subsequent specimens in an iterative manner based on the
findings of the previous knees
— Needle angles were measured from vertical with the needle tip
directed proximally and posteriorly from the entry point and slightly
medial to the axis of the femur toward the femoral head

— The total volume injected was 20 mL for all knees, with timing
that varied in the first 2 subsequent specimens to determine the
volume spread

— The US-guided ACB was repeated in specimen 3 to confirm
consistency of anatomic coverage

RESULTS
CADAVERIC LOWER LIMB SPECIMENS

Table 1

Table 1. Lower Limb Cadaver Specimen Characteristics

ITERATIVE PROCEDURES AND ANATOMIC STRUCTURES DYED

* Characteristics of the lower limb cadaver specimens used in the study are shown in * The needle angle and dye spread to dissected structures for each lower limb cadaver specimen are shown in

the Figure

* Dye injection procedures and the structures dyed for each lower limb cadaver specimen are summarized in

cadaver cadaver cadaver

Lower limb Lower limb Lower limb Lower limb Lower limb

specimen 1 specimen 2 specimen 3 specimen 4 specimen 5

Table 2

cadaver cadaver

Sex Male Female Male Male Male
A 80 81 73 83 73
%y through 5
Laterality Left Left Right Left Left
Body mass index, kg/m? 24.4 26.4 24.7 22.2 24.7
Mid-thigh 47.5 47.5 49.5 39.0 49.5
circumference, cm

Method(s) evaluated US-guided  IPSA injection  US-guided
ACB, IPSA ACB, IPSA
injection injection

IPSA injection IPSA injection US-quided ACB (green dye)

ACB, adductor canal block; IPSA, intraarticular posteromedial surgeon-administered; US, ultrasound.

Figure. Needle placement (left panels); needle angle, position,

fluoroscopy (middle panels); and dye spread to structures of interest (right panels).

and dye spread under

* Upon dissection of lower limb cadaver specimen 1, the needle tip from the IPSA injection appeared to be in the
subcutaneous space posterior to the VM

— No blue staining from the IPSA injection was found within the adductor canal, but rather in the subcutaneous tissue
* Needle size was adjusted from 4 inches for lower limb cadaver specimen 1 to 1.5 inches for specimens 2

* Needle angles for lower limb cadaver specimens 1, 2, 3, 4, and 5 were 30°, 40°, 55°, 30°, and 70°, respectively

* Minimal proximal spread was observed after the IPSA injection in lower limb cadaver specimens 2 and 3;
therefore, all 20 mL were injected at once in specimens 4 and 5

* In 3 of 5 lower limb cadaver specimens, the ISN was outside the adductor canal and was not stained by the

* Blue staining (associated with the IPSA injection) of the ISN, NVM, and posterior capsule, but not the adductor
canal, was observed in lower limb cadaver specimens 2, 3, and 5

— The results suggest the superomedial genicular nerve branches may be covered using this approach because blue
staining was confined in the interval between the pes and the capsule

Table 2. Dye Injection Procedures and Structures Dyed for Each Cadaver

Needle placement Contrast spread
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Specimen 5

Dye'spread ,, Surgeon-administered characteristics Structures dyed
' Time Blue
Lower limb Needle angle, between Location of the Green (surgeon-
cadaver Needle ° posterior injections, ISN (relative to  (US-guided administered
specimen length, in*  to femur min sartorius muscle) ACB)! infiltration)
1 4 30 9 Superficial SN None
NVM
AC
2% 1.5 40 5 Superficial NA SN
ISN
NVM
PC
3 1.5 55 5 Within the AC SN SN
NVM ISN
AC NVM
PC
4+ 1.5 30 0 Superficial NA None
5* 1.5 /0 0 Within the AC NA SN
ISN
NVM
*All needles were 18-gauge sharp. "A US-guided ACB was performed in lower limb cadaver specimens 1 and 3. *Only landmark approach/
methylene blue was administered in specimens 2, 4, and 5. ACB, adductor canal block; ISN, infrapatellar branch of the saphenous nerve;
NA, not applicable; NVM, nerve to the vastus medialis muscle; PC, posterior capsule; US, ultrasound.

DISCUSSION

dissected in this study

AFCN, anterior femoral cutaneous nerve; AT, adductor tendon; ISN, infrapatellar branch of the saphenous nerve;

NVM, nerve to the vastus medialis muscle; SM, sartorius muscle; T-AM, tendon of adductor magnus.

In addition to reaching the ISN, NVM, and posterior capsule, dye staining patterns suggest this approach may
cover the genicular nerves, although additional confirmation is needed because the genicular nerves were not

* Dye injected via the IPSA approach did not reach the adductor canal; however, multiple nerves that are typically
blocked for TKA analgesia via multiple injections were stained after a single IPSA injection

* The anatomic variant where the ISN coursed outside of the adductor canal observed in 3 of 5 lower limb
cadaver specimens may provide insight into the reported variable clinical effectiveness of ACBs

— Notably, dye from the US-guided ACB did not contact the ISN in the variant in which the ACB was administered




