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af' OPEN ACCESS ABSTRACT
Background: Adhesive capsulitis (frozen shoulder) is a debilitating condition
Corresponding Author: characterized by progressive shoulder immobility and pain, often hindering

effective physiotherapy and prolonging recovery. The Shoulder Anterior Capsular
(SHAC) block is a novel intervention offering targeted, motor-sparing analgesia
that reduces immobility and pain, leading to faster recovery times.

Case Series: This case series aimed to evaluate the feasibility, safety, and early
clinical outcomes of the ultrasound-guided SHAC block using 5% dextrose and
bupivacaine in patients with adhesive capsulitis. Ten patients (aged 31-73 years)
with clinically diagnosed adhesive capsulitis underwent an ultrasound-guided
SHAC block, targeting the interfacial and pericapsular planes of the anterior
shoulder to anesthetize articular nerve branches while preserving motor function.
Pain scores (Visual Analog Scale, VAS), functional improvements, and patient
feedback were assessed immediately post-procedure and at follow-up intervals
ranging from 2 days to 12 weeks.

Conclusion: All patients experienced rapid and significant pain relief, with VAS
scores dropping from 7-9 to much lower levels within 15-30 minutes post-SHAC
block. Immediate analgesia enabled same-day physiotherapy, leading to sustained
functional improvements at 12 weeks in those following rehabilitation protocols.
No complications were reported. The SHAC block is a promising, safe, and
effective motor-sparing approach for pain management in adhesive capsulitis,
facilitating early and active rehabilitation.
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BACKGROUND

Adhesive capsulitis (AC), commonly known as frozen shoulder, is a painful and functionally limiting musculoskeletal
condition characterized by a progressive restriction of both active and passive shoulder movements (1). It affects
approximately 2—5% of the general population, with a higher prevalence in individuals over 40 years of age and a clear
female predominance (2). Risk factors include prolonged immobilization and metabolic conditions such as diabetes
mellitus and thyroid dysfunction (3).

The disease progresses from an initial inflammatory phase to fibrosis and thickening of the joint capsule, particularly
involving the rotator interval and coracohumeral ligament (4). While first-line treatments include oral analgesics, non-
steroidal anti-inflammatory drugs (NSAIDs), intra-articular corticosteroid injections, and physiotherapy (5), recovery can
be prolonged and incomplete.

Regional anesthetic techniques are often used to provide pain relief and enable early mobilization. However, commonly
used blocks, such as the interscalene and supraclavicular upper trunk (SCUT) blocks, are associated with significant motor
blockade and a risk of phrenic nerve involvement (6). Posterior approach nerve blocks, which typically target the
suprascapular and axillary nerves, may also provide incomplete analgesia due to inconsistent coverage of the anterior
capsule's sensory innervation (7).
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To overcome these limitations, the Shoulder Anterior Capsular (SHAC) block has recently been developed. This
ultrasound-guided technique delivers targeted analgesia directly to the anterior shoulder capsule by anesthetizing the
articular sensory branches of the suprascapular, axillary, subscapular, lateral pectoral, and musculocutaneous nerves (8).
The motor-sparing nature of the SHAC block enables immediate post-procedure mobilization and active physiotherapy,
which are essential for reversing joint stiffness and restoring function.

In this case series, we describe the technique, analgesic outcomes, functional recovery, and patient perspectives of ten
patients with adhesive capsulitis who underwent a SHAC block using a combination of 5% dextrose and bupivacaine.

Methods

All patients presented to the pain clinic with a diagnosis of adhesive capsulitis, confirmed by a history of pain for at least
three months and a clinical examination revealing a painful, restricted range of motion in the affected shoulder joint. No
other painful joints were noted. All patients provided informed consent for the procedure and for subsequent case reporting.
The ultrasound-guided Shoulder Anterior Capsular (SHAC) block was performed with meticulous attention to anatomical
landmarks and real-time ultrasound visualization. The patient was positioned supine with the affected arm slightly abducted
and maximally externally rotated to stretch the subscapularis muscle for better visualization. A high-frequency linear
ultrasound probe was positioned transversely on the anterior shoulder. The probe was moved from the coracoid process
medially to the proximal humerus laterally to identify the interfacial plane between the deltoid and subscapularis muscles.
After sterile preparation, a 20-gauge needle was advanced in-plane from a lateral to medial direction. Hydro-dissection of
the interfacial plane was performed with 5 to 10 mL of 5% dextrose in water (D5W), followed by 10 mL of 0.25%
bupivacaine. The needle was then advanced into the pericapsular area, just anterior to the shoulder joint capsule, where an
additional 10 mL of 0.25% bupivacaine mixed with 5 mL of D5W was deposited. The total injectate volume was 20-25
mL. No sedation was used.

Patient progress was monitored closely. Baseline pain (VAS) and QuickDASH scores were recorded pre-procedure. (Figure
1,2) Pain levels were reassessed 15 minutes post-injection, followed by gentle shoulder mobilization. Patients were
discharged with instructions for daily home exercises. Formal physical therapy began on Day 3. Follow-up visits occurred
at 2 days, 2 weeks, 4 weeks, and 12 weeks to assess complications and progress. A final QuickDASH score was taken at
the 12-week follow-up.

Case Presentations

All patients presented to the pain clinic with a diagnosis of adhesive capsulitis, confirmed by a history of pain for at least
three months and a clinical examination revealing a painful, restricted range of motion in the affected shoulder joint. The
diagnosis was based on clinical findings, as no pathological tests or other investigations were performed.

Case 1: A 50-year-old female, BMI of 27, presented with left shoulder pain for three months. Her pre-procedure VAS score
was 8 out of 10, which dropped to 2 immediately after the SHAC block. Her procedural VAS score was 2, she had minimal
discomfort during the procedure. She took all physiotherapy sessions as per the protocol. At 12 weeks, mild pain on
shoulder internal rotation remained. Rest all shoulder movements were painless. Her QuickDASH score improved from
70.5 at pre-procedure to 11.4 at 12 weeks.

Case 2: A 45-year-old male, BMI of 25, with a six-month history of right shoulder pain, stiffness, and night pain had a pre-
procedure VAS score of 8 out of 10. Her VAS dropped to 1, immediately post-procedure. He experienced only minimal
pain during the procedure, which was rated as 2 out of 10. His pain relief sustained during physiotherapy sessions, which
he followed as per the protocol. His QuickDASH score improved from 63.6 pre-procedure to 9.1 at 12 weeks followup.
Case 3: A 31-year-old male, BMI of 26, presented with right shoulder pain for three months following a minor trauma. His
pre-procedure VAS score was 8, which dropped to 2 after the block. Patient experienced almost no discomfort during the
procedure. Rated his procedural VAS score as 1 out of 10. Patient skipped few physiotherapy sessions. Mild pain remained
in shoulder internal rotation and overhead abduction above 90 degrees at 12 weeks. The QuickDASH score improved from
68.2t0 11.4.

Case 4: A 73-year-old female with a history of diabetes mellitus, BMI 27, presented with severe right shoulder pain and
stiffness for eight months. Her pre-procedure VAS score of 9 was reduced to 2 immediately post- procedure. Her procedural
pain score was 2 out of 10. Patinets pain increased to 4 after 3 days and stayed at Vas score of 4 till 12 weeks. Her stiffness
reduced slowly with physiotherapy. Her range of motion remained restricted in internal rotation. Her QuickDASH score
improved from 63.6 to 13.6 at 12 weeks.

Case 5: A 23-year-old male, with BMI 26, with a 10-month history of left shoulder pain and stiffness had a pre-procedure
VAS score of 7 out of 10, which dropped to 2 after procedure. His QuickDASH score improved from 68.2 to 9.1 at 12
weeks. His procedural pain was 3 out of 10, slightly higher than other patients. The patient had followed physiotherapy
protocol and had no co-morbidities.
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Case 6: A 55-year-old female, with BMI 27, with a history of post-menopause and hypothyroidism presented with right
shoulder pain for six months. Her pre-procedure VAS score of 8 out of 10 was reduced to 3 after the block. Her procedural
pain score was 2 and her QuickDASH score improved from 65.9 to 13.6 at 12 weeks. Mild pain and restriction in range of
motion persisted in internal rotation and overhead abduction at 12 weeks. The patient complied with physiotherapy
protocol.

Case 7: A 45-year-old male, with BMI 27, presented with right shoulder pain for four months. His pre-procedure VAS
score of 9 dropped to 3 after the block. His procedural VAS score was 2. His QuickDASH score improved from 63.6 to
15.9. The patient had poor compliance to physiotherapy. There were no known co-morbidities.

Case 8: A 55-year-old female with BMI of 26, and history of diabetes presented with right shoulder pain for five months.
Her pre-procedure VAS score of 7 out of 10 was reduced to 2, and her QuickDASH score improved from 70.5 to 15.9. Her
procedural pain score was scored at 2. The patient completed physiotherapy sessions as per schedule, however, her muscle
strength was very poor.

Case 9: A 72-year-old male, with BMI 26, presented with left shoulder pain for five months. His pre-procedure VAS score
of 8 out of 10 was reduced to 2. The procedural pain scire was 2. His QuickDASH score improved from 68.2 to 13.6. The
patient attended physiotherapy sessions as per schedule.

Case 10: A 69-year-old male, with BMI of 24, with a history of post-radiotherapy presented with right shoulder pain for
four months. His pre-procedure VAS score of 9 out of 10 was reduced to 2 after procedure, and his QuickDASH score
improved from 70.5 to 11.4. His procedural pain score was slightly higher, scored at 3 out of 10, probably due to tissue
scarring after radio-therapy.

All procedures were performed between Jan- Mar 2025. The results of follow-up at 12 weeks are as mentioned in the table
below. (Table 1).

Cas | Age/ Heigh | Weigh | BM | Clinical Procedur | Pre- Post Pre- QuickDAS
e Gende |t t I Presentatio | al  pain | procedur | procedur | procedure H score at
No. |r (cms) | (kgs) n VAS e e VAS | QuickDAS | 12 weeks
score VAS score H score post-

score (after 15 procedure
minutes)
1 50/F 166 75 27 | Left 2 8 2
shoulder
pain for 3
months 70.5 114
2 45/M | 165 67 25 Right 2 8 1
shoulder
pain for 6
months,
stiffness,
night pain 63.6 9.1
3 31/M | 170 75 26 | Right 1 8 2
shoulder
pain for 3
months,
secondary
to  minor
trauma 68.2 11.4
4 73/F 146 58 27 Severe 2 9 2
right
shoulder
pain for 8
months,
stiffness,
diabetes
mellitus 63.6 13.6
5 23/M | 162 67 26 | Left 3 7 2
shoulder
pain for 10 68.2 9.1
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months,
stiffness

6 55/F 141

54

27 Right 2 8 3
shoulder
pain for 6
months,
post-
menopause

hypothyroi
d 65.9 13.6

7 45/M | 170

71

27 Right 2 9 3
shoulder

pain for 4
months 63.6 15.9

8 55/F 155

62

26 Right 2 7 2
shoulder
pain for 5
months,
diabetic 70.5 15.9

9 72/M | 164

70

26 Left 2 8 2
shoulder

pain for 5
months 68.2 13.6

10 69'M | 170

71

24 | Right 3 9 2
shoulder
pain for 4
months,
post-
radiotherap
y 70.5 114

MEAN scores of ten patients 2.1 8.1 2.1

67.28 12.5

Table 2: General Timeline of SHAC Block Intervention and Outcomes

Time Point

Activity/Outcome

Day zero

Patient assessment, pain and QuickDASH score captured pre-procedure
SHAC block administered under ultrasound guidance

Within 15-30 mins after

Immediate pain relief (average reduction VAS 7-9 — 1-3)

procedure

Day 2 Follow-up visit and patient encouraged to begin home exercises

Day 3-7 Formal physiotherapy initiation

Day 14 Follow-up visit. Continued rehabilitation, gradual gains in abduction/external rotation
04 weeks Follow-up visit.

12 weeks Follow-up visit. Final reassessment of pain, mobility, satisfaction and QuickDASH score
Dr. Sagar Tyagi et al. Ultrasound-Guided Shoulder Anterior Capsular (SHAC) Block for Adhesive Capsulitis: A Case 1590

Series. Int. J Med. Pharm. Res., 6 (5): 1587-1593, 2025




Figure 1: Patient and ultrasound probe position for SHAC block

Figure 2: Ultrasound image and needle path for SHAC block

LEGENDS: Ultrasound image of right shoulder for Shoulder Anterior Capsular (SHAC) block. The dotted line indicates
needle trajectory for interfacial plane injection and solid line indicates the trajectory of the needle for pericapsular
space injection. Anatomical structures identified include the Coracoid Process (CP), Deltoid Muscle (DM), Humeral
Head (H), and Subscapularis myotendinous junction (SS).

DISCUSSION

This case series demonstrates that the ultrasound-guided Shoulder Anterior Capsular (SHAC) block with 5% dextrose and
bupivacaine is a safe and effective motor-sparing intervention for the immediate and sustained relief of pain in adhesive
capsulitis. Our findings highlight its potential to facilitate early, pain-free physical therapy, which is crucial for restoring
function and preventing the long-term morbidity associated with this condition.

Mechanism of the SHAC Block

The SHAC block provides targeted analgesia by interrupting the pain—spasm feedback loop characteristic of adhesive
capsulitis. It achieves this by depositing local anesthetic and dextrose solution into the fascial plane anterior to the
subscapularis tendon and adjacent to the shoulder joint capsule, where the sensory branches converge.
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SHAC shares conceptual similarity with the pericapsular nerve group (PENG) block, which targets the articular branches
of the axillary, suprascapular, and musculocutaneous nerves that supply the anterior—inferior capsule. By precisely bathing
these sensory fibers while sparing the motor nerves of the deltoid and rotator cuff, the SHAC block enables immediate
post-procedure mobilization. This motor-sparing property represents a key clinical advantage, allowing patients to begin
physiotherapy without delay. [9, 10].

Comparison to Traditional Treatments

Historically, interscalene brachial plexus blocks (ISBs) have been the gold standard for shoulder analgesia, but they carry
a high risk of motor block and complications like ipsilateral hemidiaphragmatic paresis due to phrenic nerve blockade [11].
The SHAC block, in contrast, offers a viable, motor-sparing alternative. Recent research comparing combined
suprascapular and axillary nerve blocks (SSAX), a technique similar in principle to SHAC, to ISBs found that while ISBs
provide better immediate postoperative pain control, the SSAX block results in a better quality of pain relief at 24 hours
with fewer adverse effects [12].

For adhesive capsulitis, the SHAC block also appears to offer advantages compared to traditional intra-articular (IA)
corticosteroid injections. A comparative study found that a combined suprascapular and axillary nerve block provided
significantly better pain relief and greater improvements in active and passive range of motion over a 12-week period than
IA steroid injections alone [13]. This suggests that a targeted nerve block may be more effective than a simple IA injection
in managing the multi-faceted pain of adhesive capsulitis.

The Role of Dextrose in Perineural Injections

Our use of 5% dextrose in the SHAC block solution is based on the growing body of evidence supporting its use in treating
chronic pain. Perineural injection therapy (PIT) with dextrose is theorized to address neuropathic pain by modulating the
function of C-fibers and reducing neurogenic inflammation [14,15]. Dextrose injections may also act as a hydro dissection
agent, physically separating nerves from surrounding fascia and relieving compressive neuropathies. In the context of
adhesive capsulitis, where nerves become entrapped by fibrotic tissue, this mechanism may be particularly beneficial in
providing long-term symptomatic relief beyond the immediate analgesic effect of the bupivacaine.

Patient perspectives were overwhelmingly positive. Those who completed follow-up expressed extreme satisfaction with
the rapid pain relief and the subsequent improvements in their arm function. Patients reported being able to sleep through
the night and perform personal care tasks again, which markedly improved their overall quality of life. These patient-
reported outcomes underscore the profound impact that effective pain reduction and functional restoration in adhesive
capsulitis can have on daily living.

We acknowledge some limitations in this case series. The sample size is small. We did not obtain MRI imaging of the
shoulder, and quantitative range-of-motion measurements with goniometers were not performed. Future studies or case
series would benefit from formally tracking range-of-motion improvements (e.g., degrees of abduction and external
rotation). Despite these limitations, our observations align with the growing body of evidence suggesting that targeted
shoulder capsular blocks can serve as a powerful adjunct in managing frozen shoulder.

Conclusion

SHAC block, performed under ultrasound guidance with 5% dextrose and local anesthetic, provides rapid pain relief in
patients with adhesive capsulitis while preserving motor function. This facilitates early mobilization and active
participation in physiotherapy, thereby supporting faster recovery of shoulder function.

Conflicts of Interest: The authors declare no conflicts of interest.

Funding: The authors have no sources of funding to declare for this manuscript.
Running Head: Ultrasound-Guided SHAC Block for Adhesive Capsulitis: A Case Series
Author contribution: All authors have contributed in the manuscript.

ACKNOWLEDGEMENTS
All cases were managed at NIVAAN — a chain of pain clinics in India. We thank the clinical and administrative
staff of the NIVAAN pain management clinics for their support in patient care and data documentation. We are
especially grateful to the patients and their families for their trust and willingness to share their experiences. The
authors would like to acknowledge APAR health team, Gurugram for medical writing assistance. (CARE
PROGRAM) for Writing and editorial support for this manuscript.

REFERENCES

1. Zuckerman JD, Rokito A. Frozen shoulder: a consensus definition. J Shoulder Elbow Surg. 2011;20(2):322-325.

2. Hanchard NCA, Goodchild L, Thompson J, et al. Evidence-based clinical guidelines for the diagnosis, assessment and
physiotherapy management of contracted (frozen) shoulder: quick reference summary. Physiotherapy. 2012;98(2):117-
120.

Dr. Sagar Tyagi et al. Ultrasound-Guided Shoulder Anterior Capsular (SHAC) Block for Adhesive Capsulitis: A Case 1592
Series. Int. J Med. Pharm. Res., 6 (5): 1587-1593, 2025




Hand C, Clipsham K, Rees JL, Carr AJ. Long-term outcome of frozen shoulder. J Shoulder Elbow Surg.
2008;17(2):231-236.

4. Neviaser AS, Hannafin JA. Adhesive capsulitis. Am J Sports Med. 2010;38(11):2346-2356.

5. Buchbinder R, Green S, Youd JM. Corticosteroid injections for shoulder pain. Cochrane Database Syst Rev.
2003(1):CD004013.

6. Neal JM, Hebl J, Gerancher J, Hogan Q. Brachial plexus anesthesia: essentials of our current understanding. Reg Anesth
Pain Med. 2002;27(4):402-428.

7. Tran DQ, Layera S, Bravo D, et al. Diaphragm-sparing nerve blocks for shoulder surgery, revisited. Reg Anesth Pain
Med. 2020;45(1):73-78.

8. Galluccio F, Fajardo Perez M, Yamak Altinpulluk E, et al. Evaluation of interfascial plane and pericapsular nerve
blocks to the shoulder joint: a preliminary analysis of shoulder anterior capsular block. Pain Ther. 2021;10(2):1741 -
1754.

9. Yamak Altinpulluk E, Teles AS, Galluccio F, et al. Pericapsular nerve group block for postoperative shoulder pain: a
cadaveric radiological evaluation. J Clin Anesth. 2020;67:110058.

10.Kim ED, Baek JW, Kim JS, Oh SA, Kim YH. Ultrasound-guided block of the axillary nerve: a prospective, randomized,
single-blind study comparing interfascial and perivascular injections. Pain Physician. 2019;22(4):369-376.

11. Dhir S, Sondekoppam RV, Sharma R, et al. A comparison of combined suprascapular and axillary nerve blocks to
interscalene nerve block for analgesia in arthroscopic shoulder surgery: an equivalence study. Reg Anesth Pain Med.
2016;41(5):564-571.

12. Topcu I, Kasapoglu B, Eksi OM, et al. Comparison of postoperative analgesic efficacy between PENG block and
suprascapular nerve block in shoulder arthroscopy: a randomized controlled trial. Minerva Anestesiol. 2025; [Epub
ahead of print].

13. Tayyeb M, Hafiz S, Chaudhary W, et al. Comparing the clinical efficacy of intra articular shoulder injection versus
combined suprascapular and axillary nerve block for adhesive capsulitis: original article. Pak J Psychol. 2025;5:1-7.

14. Maniquis-Smigel L, Celis P, Reeves K. Dextrose-based perineural injection treatment, and ultrasound hydrodissection.
In: Reeves K, ed. Perineural Injection Therapy: A Treatment for Chronic Pain. Springer; 2022:191-210.

15.Choong JT, Suhaimi A, Su DC, Lam KH. Perineural injection therapy for hemiplegic shoulder pain: a novel
management approach. Cureus. 2025;17(2):€79332.

Dr. Sagar Tyagi et al. Ultrasound-Guided Shoulder Anterior Capsular (SHAC) Block for Adhesive Capsulitis: A Case 1593

Series. Int. J Med. Pharm. Res., 6 (5): 1587-1593, 2025



