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Manipulation under anaesthesia versus ultrasound-guided neuronal block for
primary frozen shoulder: short-term outcomes and comparative analysis

Murat Mert?, Abdullah Yener Ince?, Sibel Caglar3

Abstract

Objective: To compare the short-term clinical outcomes of manipulation under general anesthesia versus
ultrasound-guided neuronal block in patients with primary frozen shoulder.

Method: The retrospective, single-center study was conducted at the Department of Orthopedics, Yeniyuzyil
University, Istanbul, Turkiye, from April 10 to May 10, 2021, and comprised data from January 1, 2010, to December
31, 2020, of patients having frozen shoulder. They were divided into manipulation under general anaesthesia group
A, manipulation under ultrasound-guided neuronal block group B, and control group C that received self-
administered physical rehabilitation exercises. Preoperative passive range of motion and pain scores were recorded,
and postoperative assessments were conducted at two different follow-up points. Data was analysed using SPSS 23.
Results: Of the 54 patients, there were 18(33.3%) in group A with mean age 43.88+12.48 years, 18(33.3%) in group
B with mean age 48.67+13.57 years, and 18(33.3%) in group C with mean age 50.68+11.89 years. Each group had
10(55.5%) females and 8(44.4%) males (p>0.05). Groups A and B showed significant improvements compared to
baseline measures (p<0.05). Group A demonstrated greater improvement in flexion immediately after the
intervention (p<0.05), while group B showed superiority in abduction, external rotation and pain relief one week
after the intervention (p<0.05). No major complications were observed in any group.

Conclusion: Manipulation under general anaesthesia and ultrasound-guided neuronal block were both effective
treatment options for primary frozen shoulder, with potential advantages in specific outcomes.
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Introduction

Frozen shoulder (FS), also referred to as adhesive
capsulitis of the shoulder, was first described by the
French physician S. Duplay in 1872 as ‘peri-arthritis
scapulo-humerale’.! Both active and passive range of
motion (ROM) are commonly affected, involving various
shoulder structures, such as the rotator interval, superior
and inferior glenohumeral ligaments, and the
coracohumeral ligament.2

FS causes shoulder pain and restricted ROM, affecting
approximately 2-5% of the global population, with a
higher incidence observed between the ages of 40-60
years, with a female predominance.345

Arthroscopic examination often reveals characteristic
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findings of FS, such as fibrosis, joint capsule contraction,
and restricted intrasynovial space, which are specific to
the condition.6

The pathophysiology of primary FS may be associated
with various factors, such as diabetes, cardiovascular
disease, thyroid disease, trauma and stroke. On the other
hand, secondary FS typically affects individuals aged >60
years, and is often linked to trauma or surgery-.7

Traditionally, FS is classified into freezing, frozen, and
thawing phases, with varying durationss.

While FS may spontaneously resolve over time with a slow
pace of recovery, several conservative non-operative
treatments are available, including non-steroidal anti-
inflammatory drugs (NSAIDs), intra-articular steroid and
local anaesthetic injections, as well as physical therapy9.

The choice of treatment modality depends on patient
preference and the physician's experience, with
approximately half of the cases showing no resolution
with non-invasive methods. In such cases, strategies such
as manipulation under anesthesia (MUA), open or
arthroscopic capsular release, and open capsulotomy
may be considered.?0.11
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MUA, the most commonly used procedure, is relatively
easy-to-perform and efficient, and can be combined with
injections. Currently, there is no standardised medical
management for primary FS. The current study was
planned to assess the effectiveness of short-term clinical
outcomes of MUA under general anesthesia (GA) and
manipulation under ultrasonogram (USG)-guided
neuronal block in patients with primary FS.

Materials and Methods

The retrospective, single-center study was conducted at
the Department of Orthopedics, Yeniyuzyil University,
Istanbul, Turkiye, from April 10 to May 10, 2021, and
comprised data from January 1, 2010, to December 31,
2020, of patients having primary FS. They were divided
into MUA under GA group A, MUA under ultrasound-
guided neuronal block group B, and a control group C
that received self-administered physical rehabilitation
exercises for four weeks. Data was retrieved after approval
from the institutional ethics review board. Written
informed consent had been obtained from each patient
at the time of the intervention.

Those included were patients with at least a 1-month
history of unilateral shoulder pain and stiffness with
normal imaging studies, having passive shoulder
movement with a reduction of >30° in at least two planes
when compared with the opposite side, and were
refractory to at least 1-month conservative treatment.
Patients with secondary causes of FS, intrinsic or extrinsic
shoulder pathology, systemic inflammatory conditions,
and allergy to narcotic drugs were excluded.
Anteroposterior X-rays had been taken to exclude other
shoulder disorders.

MUA was performed either under propofol anaesthesia
with manual mask ventilation, or a USG-guided
interscalene nerve block in the operating room. Passive
mobilisations and active ROM exercises were used
together with a home exercise programme.

USG-guided neuronal block had been performed by a
trained physician specialised in physical treatment and
rehabilitation and pain management. Bupivacaine
solution (18ml 0.25% isobaric bupivacain with 2ml
dexamethasone) was used.

Following the MUA, the ROM was controlled by applying
forward flexion, abduction, and external rotation. Passive
ROM exercises were started on the first postoperative day
with the same rehabilitation protocol.

Age, gender, preoperative ROM and visual analogue scale
(VAS) scores were recorded at baseline and at follow-up
points. After the manipulation, all the patients in groups A
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and B were examined immediately after the procedure,
and one week following the treatment. Group C
evaluations were done on the 4th and 6th week after the
initiation of the physical treatment.

Data was analysed using SPSS 23. Using power analysis,
the sample size wsa calculated power 0.8 and significance
level 0.05. Data normality was tested using Shapiro-Wilk
test. Paired or unpaired Student’s t-test was used for
continuous variables with a parametric distribution.
P<0.05 was considered statistically significant.

Results

Of the 54 patients, there were 18(33.3%) in group A with
mean age 43.88+12.48 years, 18(33.3%) in group B with
mean age 48.67+13.57 years, and 18(33.3%) in group C
with a mean age 50.68+11.89 years. Each group had
10(55.5%) females and 8(44.4%) males. There were no
significant differences among the groups in terms of
baseline characteristics (p>0.05) (Table 1).

Table-1:Baseline characteristics.

General USG-guided  Control group p
anaesthesia neuronal block  (n=18) value
(n=18) (n=18)
Age (years) 43.88+12.48  48.7+13.57 50.68+11.89  0.286
Baseline weight (kg) 67.82+9.442  67.50+10.23 66.84+8.99  0.923
Baseline BMI (kg/m2) ~ 26.38+6.761  24.10+4.439  24.65+4.871 0.242

F/M 10/8 10/8 10/8 1.00
USG: Ultrasonogram, BMI: Body mass index, F: Female, M: Male.

Group A showed significant improvements in abduction
and flexion at both the first and second follow-up
assessments compared to baseline measures (p<0.05),
while external rotation remained unchanged, and VAS
scores significantly decreased on the 2nd follow-up
compared to the first evaluation (p<0.0001). In group B,
ROM measurements showed no significant improvement
between before manipulation and the 1st follow-up
(p>0.05), but all ROM measures significantly improved
between before manipulation and the 2nd follow-up
(p<0.0001). VAS scores showed a notable reduction at the
initial follow-up compared to baseline (p=0.040). There
was a significant improvement in pain relief between the
first and second follow-up assessments (p<0.0001)
(Table 2).

Comparison of ROM and VAS scores between the 1st and
2nd follow-ups showed that group A patients had
significantly greater improvement in flexion compared
group B patients (p<0.0001). Both groups had significant
improvement of flexion compared to the control group
(p<0.0001). At the second follow-up, group B patients
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Table-2: Comparison of baseline and post-intervention values significant improvement in
all ROM and pain
General anaesthesia (n=18) parameters by the 2nd -up
H 1 * *%
Before manipulation 1st follow-up p value 2nd follow-up p value suggests that the
Abduction () 48.53+12.09 62.65+11.61 0.0034 131.5+25.30 <0001 Manipulation procedure
Flexion (‘) 441241361 §7.65+17.51 <0.0001 137.122.36 <00001  Provided benefit over time.
External rotation (°) 46.18+15.96 53.82+19.00 0.2309 46.47+19.67 0.294 While the underlying cause
VAS 6.529+1.841 5.824+1.015 0.1876 3.118£1.1M <0.0001 .
of FS remains unclear,
USG-guided neuronal block (n=18) research  indicates it
Before manipulation 1st follow-up p value* 2nd follow-up pvaluer* involves a  prolonged
inflammatory process,
Abduction (°) 57.50£20.53 58.89+20.48 0.8596 155.0+£24.55 <0.0001 primarily involving
Flexion (°) 56.94+21.43 58.61420.21 0.7327 152.2425.10 <0.0001  fibroblasts and
External rotation (*) ~ 51.1115.68 46.39+12.46 03279 72.78+15.74 <0001 myofibroblasts as the key
VAS 6.667+1.749 5.611£0.9164 0.040 2.444+0.8556 <0.0001 cellular players.2
TUSG: Ultrasonogram, VAS: Visual analogue scale.
*Comparison with the initial measures
** Comparison with the previous measures
Table-3: Intergroup comparison of study variables post-intervention. Tsvieli et al.
studied 112
1st follow-up p value*** individuals
General anesthesia p value* USG-guided neuronal block p value** Control group W h o
(n=18) (n=18) (n=18) underwent
Abduction (°) 62.65211.61 0316 58.89+20.48 0.147 59.12417.62 0512 MUA using
Flexion (°) 87.65+17.51 <0.0001 58.6120.21 <00001  59.24+13.67 <o0001  the Codman
External rotation (°) 53.82+19.00 0.487 46.39+12.46 0.216 51.43+£14.86 0.1779 para dox
VAS 5.824£1.015 0.561 5.611+£0.9164 0.316 5.821+0.847 0.5198 technique in
the supine
2nd follow-up position
General anesthesia p value* USG-guided neuronal block  p value** Control group p value*** under GA in
(n=18) (n=18) (n=18) combination
Abduction (°) 131.5+25.30 <0.0001 155.0+24.55 <0.0001 63.28+19.59 0.0086 Wlth an
Flexion (°) 137.1422.36 <0.0001 152.2425.10 <0.0001 78.10+32.64 00ggs  Interscalene
External rotation (°) 46.47+19.67 <0.05 72.78+15.74 <0.0001 52.68+15.12 00001 N €T Vve
VAS 31184111 <0.0001 2.444+0.8556 <0.0001 54161921 <005  block.12They
evaluated

USG: Ultrasonogram, VAS: Visual analogie scale.

* Comparison between the general anesthesia and control groups

** Comparison between the USG-guided neuronal block and control groups
***Comparison between the intervention groups.

demonstrated significantly greater improvements in
abduction (p=0.008), external rotation (p=0.0001) and
VAS scores (p<0.05) compared to those in group A (Table
3). Both groups A and B showed significant improvement
for all variables compared to group C. No major
complications were observed in any group.

Discussion

The findings of the current study suggest that both MUA
under GA and USG-guided neuronal block are efficient
treatment options for primary FS. While both procedures
were equally effective in reducing pain, USG-guided
neuronal block showed superiority in improving shoulder
abduction, flexion and external rotation flexion. The
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patients at 3

weeks and 3

months

post-MUA,
and revealed significant enhancements across various
parameters, including the Constant-Murley functional
shoulder score, pain, ROM, subjective shoulder value, and
return to previous activities.

In an observational study, the impact of MUA combined
with intra-articular steroid injection was investigated in
primary FS patients.’3> The 6-month follow-up indicated
that MUA with steroid injection outperformed
conservative treatments. In the current study, steroid
injections were not administered prior to or after MUA,
hence, the outcomes were not influenced by the effects of
local steroid injections.
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A multicentre, randomised clinical trial involving patients
with a primary FS compared MUA and arthroscopic
capsular release with physiotherapy plus steroid
injection.’ Although none of the three interventions
demonstrated clinical superiority, the study suggested
that MUA was the most cost-effective treatment option
for the condition.

Takahashi et al. assessed the risk factors associated with
the recurrence of FS following manipulation under USG-
guided cervical nerve root block.’> Factors such as a lower
Constant Shoulder (CS) score, poorly controlled diabetes,
and higher VAS scores were identified as independent risk
factors.

Another study retrospectively analysed complications
following MUA performed under USG-guided cervical
nerve root block16, and reported a 2.9% incidence of
vasovagal reflex and a 1.5% occurrence of panic attacks
during the block procedure.

The management of FS remains controversial, and is
largely dependent on the phase of the disease.
Physiotherapy or home exercise is commonly
recommended as the primary treatment option for all
stages, as it has been shown to result in significant
improvements in pain scores, functionality and ROM.
While some argue that earlier intervention with
manipulation may lead to better outcomes, the timing of
MUA is still uncertain and requires further research to
determine the most effective approach. A study17
reported that patients who underwent manipulation
between 6 and 9 months after the onset of symptoms
exhibited significantly better abduction and external
rotation, experienced less pain both at rest and during
nighttime, and demonstrated better results on the Simple
Shoulder Test compared to those manipulated at other
time points.

Serious complications of MUA for FS include humeral
shaft fracture and rotator cuff injury11. However, the
current study did not observe any minor or major
complications associated with shoulder manipulation.
Studies have reported an overall complication rate of
MUA in FS patients ranging from 0.4% to 0.5%2,.8
Additionally, dissatisfaction and re-intervention rates
have been reported to be approximately 10-15% and
14%, respectively.?

A retrospective cohort study involving 110 patients with
stage-3 FS examined patient satisfaction following awake
manipulation with a brachial plexus block.’ It
documented several complications in three cases,
including brachial plexus injury, glenoid fracture, and
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persistent pain and stiffness. However, that study utilized
a technique with certain variations, which should be
considered when assessing the reported complications.

The current study has limitations, like a relatively small
sample size, and short follow-up durations. Besides, the
study did not employ global scales to evaluate shoulder
function, quality of life and patient satisfaction. Further
investigations with larger cohorts are warranted to
validate the curemt findings.

Conclusion

MUA under GA and USG-guided neuronal block were
both found to be effective treatment options for primary
FS with potential advantages in specific outcomes.
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