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Comparison of immediate post-operative pain and functional outcomes

of surgeon-administered adductor canal block through subvastus versus

medial parapatellar approach in total knee arthroplasty: A retrospective
comparative study

Akash Saraogi'", Vishnu Jayaprakasan™", Hasan Jhanjharya’

Learning Point of the Article:
Direct visualization of the adductor canal during the subvastus approach may facilitate surgeon-administered adductor canal block and was
associated with improved immediate post-operative pain and early functional outcomes following total knee arthroplasty.

Introduction: Post-operative pain significantly impedes early rehabilitation after total knee arthroplasty (TKA). The adductor canal block
(ACB) provides effective analgesia with minimal quadriceps impairment. This study compares immediate post-operative pain and functional
outcomes of surgeon-administered ACB through subvastus (SV) versus medial parapatellar (MP) approaches.

Materials and Methods: In this retrospective comparative study conducted between January 2024 and March 2025, medical records of 60
patients who underwent unilateral primary TKA were reviewed. Patients were grouped based on the surgical approach used for intraoperative
surgeon-administered ACB (30 SV, 30 MP). A modified anatomical technique was used in all cases. A standardized multimodal non-opioid post-
operative analgesic protocol was used in both groups. Outcomes assessed at 12 h post-operatively included Visual Analog Scale (VAS) for pain,
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), timed up and go (TUG) test, and range of motion (ROM).
Statistical analyses were performed using GraphPad Prism version 8.4.2.

Result: Both groups demonstrated significant post-operative improvement in pain and function. The SV group achieved superior pain control
(post-operative VAS 3.52 +0.69 vs. 4.38 + 0.82; P = 0.0001), better functional outcomes (WOMAC 60.1 vs.72.17; P < 0.0001), and faster TUG
times (P=0.0104). ROM improvements were significantin both groups, with no statistically significant intergroup difference.

Conclusion: In this retrospective comparative study, the SV approach with surgeon-administered ACB was associated with better immediate
post-operative analgesia and functional outcomes than the MP approach. The study cannot determine whether these differences were
attributable to the surgical approach, ACB delivery, or both. Larger prospective, randomized studies with longer follow-up are warranted.
Keywords: Adductor canal block, total knee arthroplasty, subvastus approach, medial parapatellar approach, visual analog scale, Western
Ontario and McMaster Universities Osteoarthritis Indexscore, timed up and go test.

Introduction of the knee who have not benefited from conservative treatment

Total knee arthroplasty (TKA) is widely recognized as the Strategies [1]. Despite advancements in surgical techniques and
definitive intervention for patients with advanced osteoarthritis Perioperative care, up to 20% of patients report suboptimal
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functional outcomes following TKA, often due to poorly
controlled post-operative pain [2,3].

Optimal pain management following TKA is critical for
enhancing functional recovery, reducing complication rates,
and improving overall patient satisfaction [4]. A variety of
analgesic modalities are available, including patient-controlled
analgesia (PCA), peripheral nerve blocks, epidural anesthesia,
femoral nerve blocks (FNB), and adductor canal blocks (ACB)
[5]. Each technique offers unique benefits and drawbacks.

PCA, while effective, is frequently associated with side effects,
such as respiratory depression, nausea, urinary retention, and
constipation. Epidural analgesia can cause bilateral motor
impairment and is associated with complications, such as
hypotension and urinary retention, particularly when
anticoagulants are used [6]. FNB is effective for pain relief but
often leads to quadriceps weakness, thereby increasing the risk
of fallsin the early post-operative period [ 7,8].

In contrast, ACB selectively targets the saphenous nerve and
offers comparable analgesic efficacy with less motor
impairment, preserving quadriceps function and facilitating
early mobilization [9,10]. The subvastus (SV) approach may
provide improved intraoperative visibility of the adductor
canal, which may facilitate surgeon-administered block
delivery.

The aim of this study is to evaluate and compare the analgesic
efficacy and early functional outcomes of surgeon-administered
ACB in patients undergoing TKA through the traditional
medial parapatellar (MP) versus SV approaches. The 12-h
assessment period was selected deliberately to evaluate
immediate post-operative pain and function during the period
relevant to early mobilization, weight-bearing, and initiation of
rehabilitation following TKA.

Materials and Methods

This retrospective, non-randomized, single-center comparative
study was conducted between January 2024 and March 2025.
Medical records of patients undergoing unilateral primary TKA
for primary osteoarthritis were reviewed. Patients were grouped
based on the documented surgical approach: SV or MP;
allocation was not randomized. This retrospective analysis of
anonymized, routinely collected clinical data did not require
formal Institutional Ethics Committee approval under
institutional policy; therefore, an IEC approval number and
approval date were not applicable. The study was conducted in
accordance with the principles of the Declaration of Helsinki.

Inclusion criteria: Age >18 years, unilateral primary TKA for
primary knee osteoarthritis. Exclusion criteria included body
weight >120 kg, cognitive impairment or inability to use IV

PCA, chronic opioid use within 6 weeks pre-operatively,
chronic pain syndromes, allergies to anesthetics or opioids,
prior lower limb vascular surgery, peripheral neuropathy,
secondary arthritis, and patient refusal.

All surgeries were performed by a single senior surgeon under
spinal anesthesia. Patients were positioned supine with lateral
support. Intravenous tranexamic acid (10 mg/kg) was
administered after spinal anesthesia induction and before
incision.

ACBtechnique
MP approach

ACB was performed intraoperatively following a modified
technique by Pepper et al. [11]. After prosthesis implantation,
the medial femoral region was accessed by blunt dissection with
lateral retraction of the vastus medialis (VM) obliquus. A 22G,
10 cm needle was inserted at approximately 7 cm proximal to
the joint line at a 45° angle. After negative aspiration, 15 mL of
local anesthetic solution (7 mL 0.5% bupivacaine diluted with 8
mLsaline) wasinjected.

SVapproach

When reflecting the VM muscle during the SV approach for
knee surgery, the vastoadductor membrane, also known as the
subsartorial fascia, is the fascia that is seen overlying the
adductor canal. This membrane forms the medial border of the
adductor canal and separates it from the VM muscle (Fig. 1).
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Figure 1:Intraoperative visualization of the vastoadductor membrane
beneath the vastus medialis during the subvastus approach, demonstrating
the medial wall of the adductor canal.
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Post-operative analgesic protocol

A standardized multimodal non-opioid analgesic protocol was
followed in both groups. This included Cryocool cryotherapy,
intravenous paracetamol 1 g 4 times daily, and regular
ibuprofen. Intramuscular diclofenac was administered as
required in patients considered to be at low gastrointestinal risk.
No opioids were administered during the 12-h assessment
period. The surgeon-administered ACB formed part of this
multimodal analgesic strategy.

Outcome measures

Data on Visual Analog Scale (VAS) pain scores at rest, Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC), timed up and go (TUG) test, and knee range of
motion (ROM) were extracted retrospectively from medical
and physiotherapy records at pre-operative and 12 h post-
operative time points. The 12-h time point was selected to
assess immediate post-operative pain and functional recovery
relevant to early mobilization, weight-bearing, and initiation of
rehabilitation. Patient satisfaction and subjective overall benefit
were notincluded as study outcomes.

Statistical Analysis (GraphPad Prism version 8.4.2): Mean *
standard deviation or median values were reported. Paired and

Table 1: Baseline demographic and clinical characteristics of Table 3: Visual Analog Scale pain scores at pre-operative and 12-h
patients in SV and MP groups post-operative assessment
Variable Measure SV Group  MP Group Group Timepoint Mean+SD  t-Statistic  P-value
Age (years) Mean+SD 67.93+6.91 67.07+8.86 SV Pre-operative 6.52+0.78 16.77 <0.0001
Range 54-86 (32) 52-81 (29) SV Post-operative 3.5240.69
Gender Male:Female 05:25 05:25 MP Pre-operative 6.45+0.95 14.8 <0.0001
BMI (kg/m?) Mean + SD 30.48+4.37 30.53+4.26 MP Post-operative 4.38+0.82
Range 23.67-39.64 | 21.37-37.59 SV versus Post-oper.ative SV: 3.52 versus 434 0.0001
KL Grade (%) Grade IT 1(3.3) 2(6.7) MP Comparison MP: 4.38
Grade III 19 (63.3) 14 (46.7) SV: Subvastus, MP: Medial parapatellar, SD: Standard deviation
Grade IV 10(33.3) 14 (46.7)
P-value (Fisher’s _ 03015 unpaired t-tests and Wilcoxon signed-rank tests were used as
exact test) appropriate. AP < 0.05 indicated statistical significance.
SV: Subvastus, MP: Medial parapatellar, SD: Standard
deviation, BMI: Body mass index, KL: Kellgren-Lawrence

Results

Sixty patients were included, 30 in the SV and 30 in the MP
group. Demographic and baseline clinical characteristics,
including age, body mass index, gender distribution, and
Kellgren-Lawrence grading, were statistically similar between
groups (Table1).

Post-operative outcomes
ROM

Both groups exhibited statistically significant improvements in
knee ROM post-operatively (SV median increase 3°, MP
median increase 5.5°; P < 0.0001 for both). The difference in
post-operative ROM between groups at 12 h was not
statistically significant (P = 0.083) (Table 2). However, the
study may not have been powered to detect small differences in
earlyROM.

VAS painscores

Both groups showed significant reductions in pain at 12 h post-
operatively. The SV group had significantly lower VAS scores
than the MP group at this time (3.52 + 0.69 vs. 4.38 £ 0.82; P =
0.0001) (Table 3).

Outcome . Sum of
. Median .
measure/comparison Signed

difference

Table 2: Post-operative knee range of motion (ROM) outcomes

SV Group MP Group
(Mean+SD) (Mean+SD)

TUG test
Both groups improved

t value significantly post-operatively,

group Ranks (W) with the SV group

SV (Pre versus Post) -3 —-406 <0.0001 | demonstrating superior

MP (Pre versus Post) |  —5.5 410 <0.0001 | TUG times compared to the

Total ROM (12h) 96.77+11.02 | 92.3048.39 | 1.7 0.083 I(\gb lgel;l-o)l,lp (P = 0.0104)
SV: Subvastus, MP: Medial parapatellar, SD: Standard deviation, ROM: Range of motion
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Table 4: Timed Up and Go test results

Statistical
significance

t-value (df) P-value

Comparison

control [15,16]. Patients in the SV group also recorded
shorter times on the TUG test, indicating better early
mobility. This outcome is clinically relevant, as early
ambulation is associated with a reduced risk of post-
operative complications and shorter hospital stays

[17,18]. Although both groups demonstrated significant
improvement in post-operative ROM, no statistically
significant intergroup difference was observed at 12 h.

Previous studies have suggested that muscle-sparing

Pre-operative versus Post-|_¢ 007 ar-29) | <0.0001 Yes
operative (SV group)

Pre-operati Post-

re-operative versus Post- | ¢6) (df=29) | <0.0001 Yes
operative (MP group)

Post-operative SV

ost-operative SVVersus | 07 qe-ssy | 0.0104 Yes

MP
SV: Subvastus, MP: Medial parapatellar

approaches, such as the SV technique, may facilitate

WOMAC scores

Post-operative WOMAC scores improved significantly in both
groups, with the SV group showing better functional scores
compared to the MP group (60.1 vs. 72.17; P < 0.0001) (Table

S).

Discussion

In this retrospective comparison, the SV group had better early
post-operative pain and functional outcomes than the MP
group following TKA with surgeon-administered ACB. Direct
visualization of the adductor canal during the SV approach may
facilitate local anesthetic delivery; however, because the
surgical approach and ACB delivery technique differed
together, the present study cannot determine whether the
observed differences resulted from the surgical approach itself,
the ACB technique, ora combination of both.

Post-operative WOMAC scores were significantly better in the
SV group, indicating superior early joint function. These
findings align with prior studies that have emphasized the
functional advantages of the SV approach in TKA [12,13,14].
The SV group demonstrated significantly greater pain
reduction at 12 h post-operatively, as measured by VAS scores.
These results are consistent with earlier research suggesting that
less invasive surgical approaches and optimized ACB
techniques contribute to improved early post-operative pain

improved early knee flexion and recovery [19,20].
However, in the present study, early ROM outcomes were
comparable between groups, possibly reflecting the short
duration of follow-up.

The 12-h assessment window was selected deliberately because
the study aimed to compare immediate post-operative pain and
function during the period relevant to early mobilization,
weight-bearing, and initiation of rehabilitation. These early
outcomes are relevant to enhanced recovery and readiness for
discharge; however, length of hospital stay was not measured,
and the studywas not designed to assesslong-term recovery.

This study has several limitations. First, the retrospective, non-
randomized design introduces potential selection bias and
residual confounding and limits causal inference. Second, the
sample size of 60 patients limits statistical power and the
precision of between-group estimates. Third, this was a single-
center, single-surgeon study, which limits external validity and
may make the findings dependent on surgeon-specific
technique and experience. Fourth, although the 12-h
assessment period was selected specifically to evaluate
immediate post-operative recovery, VAS, TUG and WOMAC
results cannot establish the durability of pain relief or long-term
functional recovery, and ROM at this early time point may not
represent clinically meaningful longer-term recovery. Fifth,
both groups received the same standardized multimodal non-
opioid analgesic protocol and no opioids were administered
during the assessment period; however, the availability of PRN
intramuscular diclofenac means that analgesic-

Table 5: WOMAC functional scores

Mean (or Median)
difference

Comparison

Test type

AVA%INT

related confounding cannot be completely
excluded. Patient satisfaction and subjective

P-val . .
A overall benefit were not evaluated. Sixth, the

Pre-operative versus | Wilcoxon matched /o We165 | <0.0001 exclusion of patients weighing more than 120

Post-operative (SV) parrs test kg, those with peripheral neuropathy, chronic

Pre-operative versus | .4 test Mean: —5.9 t=17.34, df=29| <0.0001 | Pain syndromes, and other specified
Post-operative (MP) i .. I

A conditions limits generalizability to a broader

Post-operative SV Unpaired ttest | L. MP: 7217 mean | 1=5.03, df=58 | <0.0001 TKA population. Flr.lally, becalrlse sgrglcal

versus MP difference: 12.0742.40 approach and ACB delivery technique differed

Universities Osteoarthritis Index

SV: Subvastus, MP: Medial parapatellar, WOMAC: Western Ontario and McMaster

simultaneously between groups, the observed

associations cannot be attributed specifically

to ACB placement accuracy or to the surgical
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approachalone.

The SV approach combined with surgeon-administered ACB
was associated with better immediate post-operative pain and
functional outcomes in this cohort. These findings should be
interpreted cautiously in view of the retrospective, non-
randomized design and the inability to isolate the effect of the
surgical approach from that of ACB delivery.

Conclusion

In this retrospective study, surgeon-administered ACB
performed through the SV approach was associated with better
immediate post-operative analgesia and functional outcomes
than the MP approach. Because the surgical approach and ACB

delivery technique differed concurrently, these findings do not
establish that improved block accuracy caused the observed
differences. Prospective randomized studies with longer follow-
up and formal assessment of hospitallength of stay are required.

Clinical Message

The subvastus approach may facilitate direct visualization during
surgeon-administered adductor canal block and was associated with
better early pain and functional outcomes in this cohort; these
findings require confirmation in prospective randomized studies.
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