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Summary of Project

Background: There is no guideline which corticosteroid has to be used as the
standard treatment for Carpal Tunnel Syndrome (CTS). Triamcinolone (commonly
used, particulate steroid) and Dexamethasone (non-particulate steroid with a better
safety profile) are being compared for their efficacy in CTS.

Aim: To compare the efficacy of Dexamethasone and Triamcinolone injection in

patients with CTS.

Methods: Mild-moderate cases of CTS, confirmed by Nerve Conduction Studies
(NCS), with symptoms lasting more than 3 months, were recruited and randomized
into two groups- Dexamethasone and Triamcinolone group. Participants received one-
session of ultrasound-guided perineural injection by in-plane axial ulnar sided
approach with 4ml of either Dexamethasone sodium phosphate [8mg (2ml) + 2 ml
0.5% bupivacaine] or Triamcinolone acetonide [40mg (1ml) + 2ml 0.5% bupivacaine
+ 1ml normal saline] solution according to the randomized group of the patient. The
estimated sample size was 72 (36 in each group). Phalen’s test time, VAS score and
BCTQ score were recorded at baseline, 2 months and 4 months after the injection.
NCS was done at baseline and after 4 months. Statistical analysis was done using
IBM-SPSS software version 26. Independent-Samples t-test was used for comparison
between groups and paired t test for improvement within each group. A p value < 0.05
was considered statistically significant.

Results: A total of 69 patients completed the study (33 in the Dexamethasone group
and 36 in the Triamcinolone group). Phalen’s test time significantly improved within
both Dexamethasone and Triamcinolone groups from mean 33.73 = 8.304 at baseline
to 51.45 + 5.154 at 2" month (p < 0.05) and 42.88 + 3.806 at 4'" month (p < 0.05)

after Dexamethasone injection and from 35.5 + 8.687 at baseline to 52.81 + 4.845 at



2" month (p < 0.05) and 43.22 + 4.817 at 4" month (p < 0.05) after Triamcinolone
injection.  There was also significant improvement in VAS score (p < 0.05), BCTQ
score (p <0.05) and NCS changes (p<0.05) at 4" month within each group. However,
there was no significant difference between the two groups in any of the assessed
parameter. Local post- procedure pain lasted significantly longer in the triamcinolone
group compared to dexamethasone group (p< 0.05).

Conclusion: Dexamethasone is as effective as Triamcinolone in improving the

symptoms of CTS.
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INTRODUCTION

Carpal Tunnel Syndrome (CTS) is a disorder that falls under the broad heading of
Cumulative Trauma Disorders (CTD), which is a term for various injuries of the
musculoskeletal and nervous systems, that are caused by repetitive tasks, forceful
exertions, vibrations, mechanical compression or sustained postures(1).

CTS is one such disabling, and distressing, work-related musculoskeletal disorder
common among manual workers, which accounts for 90% of all peripheral
entrapment neuropathy (2).

CTS affects the day-to-day activities of the affected population and the associated
healthcare costs contribute to a significant socioeconomic burden in the society, both
in terms of the productivity lost and the costs of treatment (3).

ICD-10 Classification of Diseases assigns the Diagnosis Code G56.0 for CTS. (4)
International Classification of Functioning, Disability and Health (ICF) has described
the impairments, activity limitations and participation restrictions in carpal tunnel

syndrome as under:

Health Condition/Disorder:
Carpal Tunnel Syndrome

v v
Body structures/body Activities Participation
function (limitations) (restrictions)
e sensory functions, e Self-care e Participation in
* muscle functions, * domestic life work and
e sensations of pain in * Hand and arm employment
median nerve use
distribution e fine hand use

* sleep functions

e structure of median
nerve

& structure of areas of
skin

f ? ;
| |

Environmental and Personal factors

Figure 1: Interaction of concepts of the ICF in CTS (adapted from ICF, WHO 2002)



RELEVANT ANATOMY:

The carpal tunnel is a space enclosed by carpal bones on three sides and flexor
retinaculum on the fourth side. The volume of carpal tunnel is around 5-6 mL (5) with
little room for expansion or swelling due to its inelastic borders. The carpal tunnel is
traversed by 9 tendons (4 flexor digitorum superficialis tendons, 4 flexor digitorum
profundus tendons, and tendon of flexor pollicis longus) and the median nerve.
Median nerve supplies sensation to radial 3 ¥ fingers, 1% and 2" lumbricals and the
thenar musculature. Palmar cutaneous branch of Median nerve which supplies
sensation to the volar base of the thumb and radial side of the palm, branches off
proximal to the carpal tunnel due to which it is not affected by compression in the
carpal tunnel, and thus helps to distinguish CTS from the more proximal median
neuropathy. The recurrent branch of the median nerve innervates the opponens

pollicis, abductor pollicis brevis, and the superficial part of the flexor pollicis brevis.

(6)

Cross section of wrist demonstrating carpal tunnel
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*Contents of carpal tunnel

Figure 2: Anatomy of carpal tunnel (Taken from Netters Atlas of Human Anatomy 6™
edition pg.452)

EPIDEMIOLOGY

Incidence of CTS was found to be 276 per 100,000, with the incidence rates being
9.2% in women and 6% in men (7). The overall prevalence in the general population
was estimated to be at ~3.8%. (8) CTS is markedly more common in females than in

males and is mostly bilateral with peak incidence in the age group of 40-60 years. (9)



RISK FACTORS (10)

1)Ecological risk factors:

a) Extended positions in excesses of wrist flexion or extension
b) Monotonous use of the flexor muscles
c) Exposure to vibration

2) Medical risk factors:

I.  Extrinsic factors: Factors which increase body fluid volume like pregnancy,

menopause, obesity, renal failure, hypothyroidism, use of oral contraceptives,
and congestive heart failure

ii.  Intrinsic factors: Lumps, tumor, radial fractures or posttraumatic arthritis etc.
that increase volume within the tunnel.

ili.  Extrinsic factors that alter the contour of the tunnel

iv.  Neuropathic factors: Conditions like diabetes, alcoholism, vitamin deficiency
or toxicity, and toxin exposure affecting median nerve without increasing the

pressure within the carpal tunnel.

CLINICAL FEATURES:

CTS is characterized by hand pain, numbness, and tingling sensation in the sensory
distribution of median nerve (radial 3 Y2 fingers) along with a reduction in grip
strength and hand function (11,12). Patients commonly complain of a nocturnal
worsening of symptoms, worsening of symptoms while driving, holding a handset,
gripping etc. and hand clumsiness during daytime with activities requiring wrist
flexion(13). The numbness is aggravated by activities such as typing, driving, or
knitting and nocturnal dysesthesia interrupts sleep and is relieved by shaking or
flicking the hand, referred to as the ‘flick sign’(14).

DIAGNOSIS

Diagnosis requires a thorough history of symptom onset, provocative factors, work
activity, pain localization and radiation, maneuvers that alleviate the symptoms and
presence of predisposing factors like diabetes, obesity, chronic polyarthritis,
myxedema, acromegaly, pregnancy, sports activities etc. (15) The two provocative
tests used most commonly are the Phalen’s test (85% sensitivity and 90% specificity)
(9), Tinel’s test (62% sensitivity and 93% specificity)(16) and carpal tunnel
compression test (87% sensitivity and 90% specificity) (17).
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Other tools for severity assessment include Visual Analogue Scale (VAS), Positive
Phalen’s test time in seconds, Boston Carpal Tunnel Questionnaire (BCTQ) etc.
Phalen’s test time is assessed by making the patient actively place both the wrists into
forced palmar flexion against each other, so that the pressure inside the carpal tunnel
increases and the paresthesia symptoms are reproduced and the time of appearance of
paresthesia noted in seconds. Cunha et al. suggested positive phalen’s test time <10
seconds to have severe CTS; between 10 to 30 seconds to have moderate CTS and
>30 seconds to have mild CTS clinically(18). BCTQ is a questionnaire developed by
Levine et al. in 1993 which consists of 2 scales- a Symptom severity scale (11 items
each scored between 1-5 according to the severity) and Functional Status scale (8
items each scored 1-5 based on difficulty performing the task) (19).

These should be followed by appropriate Nerve Conduction Studies (NCS) which is
considered the Gold standard in the diagnosis of CTS (20).

The NCS diagnostic criteria for CTS are prolongation of motor and sensory latencies

along with reduced sensory and motor conduction velocities of the median nerve (21).

Table 1: Abnormal NCS cut-off values are:

Sensory Nerve Conduction Velocity (SNCV) <50m/s
Distal Motor Latency (DML) >4.3ms

Distal Sensory Latency (DSL) >3.6ms
Amplitude (sensory) <10 uwv

Amplitude (motor) <5mVv

Table 2: American Association of Neuromuscular and Electrodiagnostic Medicine
Grading of CTS based on NCS finding (21):

CTS grade | NCS finding

Minimal Abnormal segmental or comparative tests only

Mild Abnormal Sensory Nerve Conduction Velocity (SNCV)

only with normal DML

Moderate Abnormal SNCV and abnormal DML

Severe Absent sensory response and abnormal DML

Extreme Absence of motor and sensory responses




Another helpful diagnostic tool is Ultrasound assessment of the median nerve in the
carpal tunnel. The Ultrasonographic diagnostic features of CTS are thickening of the
median nerve and flattening of the nerve within the tunnel (22). Cross-sectional area
(CSA) of the median nerve > 10mm’ is diagnostic of CTS (23).

El Miedany et al. recommended ultrasound cut-off points that discriminate between
different grades of CTS severity (23) as shown in Table 3.

Table 3: CTS grading based on CSA of median nerve measured using ultrasound

Grade CSA of median nerve
Mild CTS 10.0-13.0 mn?®
Moderate CTS | 13.0-15.0 mnt

Severe CTS >15.0 mnv

TREATMENT

According to LeBlanc et al (2011) and Piazzini et al, CTS should be managed based
on the severity of disease. In mild disease, 6 weeks to 3 months of conservative
treatment is recommended as first line.(24)

Patients are initially prescribed Non-steroidal Anti-Inflammatory Drugs (NSAIDs)
concurrently with physical therapy and hand splints. If the outcome is unsatisfactory
with not much improvement in their symptoms, then, a steroid injection into the
carpal tunnel, preferably under Ultrasound guidance is indicated. In moderate to
severe disease, or those having persistent symptoms despite conservative treatment,
may need surgical treatment.(25-28)

The most popular and commonly used corticosteroid for this purpose is
Triamcinolone Acetonide, which is a particulate steroid and has demonstrated positive
treatment outcome (28) but has possibility of more side effects due to its particulate
nature. Dexamethasone on the other hand is a non-particulate steroid with a better
safety profile (29). In this study, we are comparing the efficacy of perineural injection
of these two steroids administered under ultrasound guidance in CTS.
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REVIEW OF LITERATURE
CTS is defined by AAOS as “A symptomatic compressive neuropathy of the median

nerve at the level of the wrist.”

CTS is caused by increased pressure in the carpal tunnel with compression of median
nerve leading to gradual ischemia, impaired neural conduction and damage of the
median nerve (30,31).

Aboong MS et al in 2015 studied the pathophysiology of CTS and the schematic

representation of the same is illustrated in figure 1.

Increased carpal tunnel pressure

!

Median nerve compression and entrapment

]

Changes of microvascular structure of the nerve
l Biochemical disturbances
Reduction in the endoneurial blood flow
l Increased permeability of endoneurial vessels
Edema
l Increased diffusion distance for oxygen
Hypoxia
l Upregulation of angiogenic factors (HIF-1a and VEGF
Axonal degeneration of median nerve and

neuritis

Figure 3: Pathophysiology of CTS- A schematic presentation for vascular
mechanism of CTS and median nerve injury. HIF-1a - hypoXia-inducible factor 1a,

VEGF - vascular endothelial grown factor (32)

A variety of conditions produce somewhat similar symptoms to those of CTS (as
shown in Table 4) (33):



Table 4: Differential Diagnosis of CTS

Condition Characteristic

Carpometacarpal arthritis of thumb Joint line pain, pain on motion, radiologic
finding

C6 Cervical radiculopathy Neck pain, numbness in thumb and index
finger only

Flexor carpi radialis tenosynovitis Tenderness near base of thumb

Median nerve compression at elbow Tenderness at the proximal forearm

Raynaud phenomenon History of symptoms related to cold
exposure

Ulnar or Cubital tunnel syndrome First dorsal interosseous weakness, 4

and 5" digit paresthesia

Vibration white finger Use of vibrating hand tools at work

Volar radial ganglion Mass near base of thumb, above wrist

flexion crease

Wrist arthritis Limited motion at wrist, radiologic

finding

A condition worth mentioning is Double Crush Syndrome in which axons compressed
at one site become especially susceptible to damage at another site.

Upton and McComas used the double crush syndrome to explain why patients with
CTS sometimes feel pain in the forearm, elbow, arm, shoulder, chest, and upper back.
They also used it to explain failed attempts at surgical repairs when neither surgery
nor CTS diagnosis appeared faulty. They claimed that most patients with CTS not
only have compressive lesions at the wrist, but also show evidence of damage to
cervical nerve roots. (34)

Jerosch-Herold C. et al. in their study found that patient reported symptom severity
in CTS was significantly and positively associated with anxiety, depression and a
decreased health related quality of life (35).

Despite this, there is much controversy regarding the optimal therapy for CTS.
Martins et al. in a review on the conservative management of CTS states that the first

therapeutic option in patients without significant sensory or motor deficits is always




conservative treatment. Recommendations include- avoiding repetitive motions, using
proper ergonomic equipment (like wrist rest, mouse pad), taking timely breaks, using
keyboard alternatives (like digital pen, voice recognition, dictation software etc.),
alternating job functions etc. But there is inconsistent evidence to support or refute the
effectiveness of any of these interventions.(32)

About the oral medications, oral -corticosteroids produce significant short-term
symptomatic relief, with benefits waning off over a period of 8 weeks after
discontinuation.  Nonsteroidal anti-inflammatory drugs (NSAIDs), diuretics, and
pyridoxine (vitamin B6) were however, though used frequently, not found to be more
effective than placebo.(32)

Evidence supports the use of neutral and cock-up wrist splints, both having similar
efficacy. It is recommended to use these splints full time (24 hrs) over nocturnal use
alone(36). Although there is little evidence regarding the recommended splinting
duration, most studies have used splinting for 6-8 weeks, but its effectiveness has
been noted up to 1 year.

In case of not achieving significant relief with splints and oral medications alone,
AAOS guidelines recommend the use of local steroid injection before considering
surgery but there is no guideline regarding which corticosteroid is to be used as the
standard treatment for CTS. (27)

CTS is known to be associated with marked inflammation and edema of the synovial
tissue of flexor tendons. Corticosteroid injection into the carpal tunnel help reduce
this inflammation and edema which is the main reason for their efficacy in reducing
the symptoms of CTS (37,38).

Piazzini et al. (2007) in a systematic review on conservative treatment of CTS also
concluded in favour of using local corticosteroid injection in CTS which was effective
in providing significant improvement of symptoms (25).

Peters-Veluthamaningal et al (2010) also found that corticosteroid injections given
for CTS was effective compared to placebo injections (39).

Ertem et al. (2019) also found that local corticosteroid injection provides short-term
improvement in  neurophysiological and clinical outcomes such as pain intensity,
symptom severity and functional ability (40).

In their study, Marshall et al. showed that local corticosteroids offered greater

symptom relief than oral steroids for up to 3 months. (28)


javascript:;

Chesterton et al (2018) compared the clinical and cost-effectiveness of corticosteroid
injection with that of night splints in patients with mild to moderate CTS and showed
that a single corticosteroid injection had superior clinical effectiveness at 6 weeks
than resting night splints, making it the treatment of choice for rapid symptom
response in mild to moderate CTS (41).

So et al. (2018) also compared the efficacy of local steroid injection and nocturnal
wrist splinting in patients with CTS and found that though both are effective in the
treatment of CTS, only the steroid injection improved objective hand function with
better patient satisfaction and less painkiller use post-procedure, without causing
significant side effects (42).

But prior to injecting local corticosteroids for CTS, one should be aware of the
possible side effects it can cause.

According to Martins et al., most common risks associated with carpal tunnel
injection are nerve and/or tendon injuries. Inadvertent injection into the median nerve
can cause immediate shock-like pain, sensory and/or motor deficits along with
persistent neuropathic pain. Corticosteroid injections are to be avoided in patients
with uncontrolled diabetes. Some patients may experience temporary worsening of
pain which can last for 2-3 days after the injection. Manual work should be avoided
for at least 1-2 days after the procedure. They have concluded that steroid injection
can be repeated after 1-3 months but not more than 2-3 times due to the potential side
effects. (32)

But in another study, they have suggested that repeat injection in the same wrist
should be considered only after 6 months and that if symptoms recur after two
injections, surgery may have to be considered. (43)

Evers et al (2017) conducted a long-term follow-up in a population based cohort
study for a median follow-up duration of 7.4 years to determine the re-intervention
rate and found that 32% patients did not need subsequent treatment after a single
injection of corticosteroid into the carpal tunnel. (44)

Visser et al. (2012) conducted a study to assess the long term effect of local
corticosteroid injection and the prognostic factors for its long-term efficacy and
concluded that patients with an electro-diagnostically mild CTS (i.e., abnormal
comparative tests or prolonged median DSL>3.5 ms but normal median DML) are
good candidates for local steroid injection with half of them having a good long term
effect for even more than 15 months (45).



Jenkins et al (2012) in a similar study found that the overall 5-year rate of secondary
carpal tunnel decompression after initial local corticosteroid injection was 15% at
1year and 33% at 5 years. The need for secondary carpal tunnel decompression was
also found to be higher in females, those with diabetes mellitus and those who had
positive NCS at diagnosis (46).

Regarding the injection approach, available evidence does not favour one injection
technique over another or a particular steroid formulation. However, ultrasound-
guided injection is better and more effective than blind injection as it allows direct
visualization to ensure accurate and safe needle placement. Although generally safe,
there is always a risk of injury to median nerve and/or tendon rupture which needs to
be kept in mind.

Lee et al. (2014) concluded that US-guided local steroid injection using an in-plane
ulnar approach is more effective than out-plane or blind injection with significant
improvement in BCTQ and NCS parameters at 4 weeks after ultrasound guided
steroid injection by in-plane ulnar approach (47).

Some studies compared the efficacy of conservative treatment options with that of
surgery and found that, surgical treatment of CTS relieves symptoms significantly
more than splinting, but not necessarily more than corticosteroid injection.(48)

Green et al. (1984) found that after a steroid injection, 81% of the patients obtained
good or complete relief lasting for up to 45 months. Symptoms would sometimes
recur after about 2 to 4 months (average 3.3 months), but recurrence was not severe
enough to warrant surgical treatment. (49).

Ly-Pen et al. (2005) also compared the efficacy of local steroid injection and surgical
decompression in new-onset CTS of at least 3 months duration and found that the
steroid injection was better than surgery for short-term relief of CTS while at 1 year,
both were equally effective (50).

There is still no consensus regarding which corticosteroids are preferred for local
injection in CTS.

However, there was one important animal experimental study by Mackinnon et al.
(1982) on the neurotoxicity of various steroids, and they reported that triamcinolone
caused widespread axonal and myelin degeneration while dexamethasone was the
least neurotoxic agent. Due to the physical properties of Triamcinolone like water-
insolubility, white sediment formation and crystallization at the injection site, if a

physician accidentally injects triamcinolone directly into the nerves, it can cause
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permanent nerve injury with axonal and myelin degeneration which could lead to
median nerve palsy. Dexamethasone sodium phosphate, on the other hand, is clear
and water soluble with no crystallization property due to which even if accidentally
injected into the nerve, the nerve injury can resolve spontaneously (29).

Some studies independently assessed the efficacy and side effect profile of each of
Triamcinolone and Dexamethasone injections in CTS.

Kaile and Bland (2017) studied the safety of triamcinolone 40mg injection for CTS
and reported side effects only after 33% of injections, the commonest being short-
lived local pain in 13% of injected limbs and all cases resolved within 3 weeks. No
case of intraneural injection or tendon rupture occurred, even after repeated injection.
Though most adverse effects were transient, 13 hands developed persistent skin
depigmentation or subcutaneous atrophy after triamcinolone injection (51).
Niempoog et al. (2007), proved that dexamethasone was effective in controlling the
symptoms of CTS in pregnant women (52).

Moghtaderi et al. (2011) also found that local dexamethasone injection in pregnant
women with CTS significantly improved the pain intensity and electrophysiological
parameters post-injection without any complications(53).

There is currently only one study (a randomized control study), comparing the
efficacy of Triamcinolone and Dexamethasone injection in CTS which was conducted
by Dilokhuttakarn et al. (2018). They concluded that dexamethasone sodium
phosphate was effective in CTS with significant improvement in positive Phalen’s test
time, compared to those treated with triamcinolone acetonide, with no serious
complications detected in either group (54).

There are no similar studies comparing Dexamethasone and Triamcinolone injections
in CTS in the Indian setting as per our knowledge and hence this study was proposed

and planned.
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AIMS AND
OBJECTIVES



Aim — To compare the efficacy of Dexamethasone and Triamcinolone acetonide

injection in patients with carpal tunnel syndrome.

Objectives —
1.Primary: To compare the Positive Phalen’s test time (in seconds) in each group at
0, 2 and 4 months.

2. Secondary:
1. To compare the pain relief obtained in each group using Visual Analogue
Scale (VAS) at 0, 2 and 4 months.
2. To compare the improvement in Boston Carpal Tunnel Questionnaire
(BCTQ) score in each group at 0, 2 and 4 months
3. To observe the changes in the Nerve Conduction Studies (NCS) at 0 and 4

months.

Research Question- Is Dexamethasone an effective alternative to Triamcinolone

injection in carpal tunnel syndrome?

Null Hypothesis — There is no significant difference in the efficacy of perineural

injection with Dexamethasone and Triamcinolone in carpal tunnel syndrome.

Alternate Hypothesis- There is significant difference in the efficacy of perineural

injection with Dexamethasone and Triamcinolone in carpal tunnel syndrome.
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MATERIALS AND
METHODS



METHODOLOGY:

Study setting — Out Patient clinic in the Department of Physical Medicine and
Rehabilitation at All India Institute of Medical Sciences, Jodhpur, Rajasthan.

Study design — Open label, parallel-design, randomized control trial.

Study participants — All patients diagnosed with carpal tunnel syndrome attending
outpatient clinic in the Department of Physical Medicine and Rehabilitation, All India
Institute of Medical Sciences, Jodhpur, Rajasthan from January 2020 to December

2021 and satisfying the following inclusion criteria were enrolled in the study.

Inclusion criteria:
e Age between 20-80 years.

e Mild-Moderate cases of CTS, confirmed by electrophysiological tests, with

symptoms lasting for a minimum of 3 months.

Exclusion criteria:
e Malignancies
e Cervical radiculopathy
e Brachial plexopathy
e Thoracic outlet syndrome
e Infections
e Inflammatory joint and connective tissue disorders
e Uncontrolled Diabetes
e Burns/ Any local Tissue contractures

e History of wrist trauma/ surgery

Sampling and sample size:

Dilokhuttakarn et al 2018 reported an overall Positive Phalen’s test time at 2 months
follow-up with a mean value of 52.00 with a standard deviation of 11.42 in
Dexamethasone group and a mean value of 42.33 with a standard deviation of 16.95

in Triamcinolone group. Considering this for sample size calculation, we estimated a
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sample size of 36 in each group at 95% confidence interval and 80% power. Thus, a

total of 72 patients of CTS were to be recruited and randomized into two groups.

Study duration - January 2020 to December 2021

Methodology and Data Collection

Scientific Committee and Institute Ethics Committee approval was taken prior to
commencement of the study. All patients satisfying the inclusion and exclusion
criteria during the study period were considered eligible for participation. A written
informed consent was taken from all participants. Patients clinically diagnosed with
CTS and confirmed by electrophysiological studies, were randomized into
Dexamethasone and Triamcinolone group using the SNOSE (Sequentially Numbered
Opaque Sealed Enwvelopes) technique for allocation concealment followed by block
randomization using block sizes of 4 and 5. This was an open label trial where
patients were not blinded to their allocated treatment. All patients, irrespective of the
group allotted, received the basic conservative management with hand splint,
medications like Gabapentin (300 — 600mg), NSAIDs, Paracetamol (up to maximum
4g/day), nerve and tendon gliding exercises etc. (AAOS Guidelines). In addition,
participants in Dexamethasone group received one-session of ultrasound-guided
perineural injection with 4ml [Dexamethasone sodium phosphate 8mg (2ml) + 2 ml
0.5% bupivacaine] and those in Triamcinolone group received one-session of
ultrasound-guided perineural injection with 4ml [Triamcinolone acetonide 40mg/ml
(Imh + 2ml 0.5% bupivacaine + 1ml normal saline]. Demographic, clinical and
procedural details of all patients undergoing the procedure, including any adverse
reactions were noted. Ultrasonography was done using Sonosite S |1 ultrasound
machine and Nerve Conduction Velocity (NCV) was assessed using Nihon Kohden
EMG/EP Measuring System Model MEB-2300K SN 00202. The participants were
instructed to refrain from all other treatments for CTS throughout the study period.
The entire procedure was conducted under ultrasound guidance following all aseptic
precautions in accordance with the standard perineural injection protocol as follows:

Injection Technique: In-Plane Axial Ulnar Sided Approach

Patient_positioning: Patient was asked to sit with the affected arm resting comfortably

on the table. A rolled towel was placed underneath the wrist to create mild extension.
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Probe position: The transducer was placed short axis (transverse) to the median nerve
at the wrist.

Scan was done proximally and distally until the nerve is clearly identified under the
transverse carpal ligament, at approximately the level of the pisiform.

Markings: Because of the shallow needle plane angle, the ulnar nerve and artery were
identified, and the needle was inserted just radial or deep to these structures.

Needle position: The 23 G, 1-inch needle was inserted on the ulnar side of the wrist

crease parallel to the transducer for optimal needle visualization using in-plane
approach.

Then either 2ml (8mg) Dexamethasone sodium phosphate combined with 2 ml 0.5%
bupivacaine (Group D/Dexamethasone group) or 1ml (40mg) Triamcinolone
acetonide combined with 2ml 0.5% bupivacaine and 1ml normal saline (Group
T/Triamcinolone group) making up a total of 4ml solution was injected in the carpal
tunnel, around the median nerve, depending on the randomized grouping of the
patient.

Sample size being 72, 36 patients were expected to be in each group D and T.

The primary outcome assessed was Positive Phalen’s test time and secondary
outcomes include Visual Analogue Scale (VAS) scored from O(no pain) to
10(unbearable pain), Boston Carpal Tunnel Questionnaire (BCTQ) score and Nerve
Conduction Study (NCS) changes of the median nerve. The evaluation for Positive
Phalen’s test time, VAS and BCTQ score was performed pretreatment (0) as well as o
2 and 4 months after the injection. NCS was evaluated at 0 and 4 months after
injection.

STATISTICAL ANALYSIS

Data was entered in Microsoft Excel and analysis was done using IBM SPSS version
26. The Quantitative variables like Age, Positive Phalen’s test time, VAS score etc.
were described using mean and standard deviation. Independent-Samples t-test was
used for comparison between groups and paired t test for improvement within each

group. A p value < 0.05 was considered statistically significant.
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RESULTS



RESULTS

During the study period, a total of 72 patients who were clinically diagnosed with
CTS and confirmed by electrophysiologic studies who met the inclusion criteria and

did not meet the exclusion criteria were recruited for the study.

Out of the 72 recruited patients, 3 patients were lost to follow up while remaining 69
patients completed the follow up till 4 months after the procedure. The recruited
patients were randomized into either the dexamethasone or the triamcinolone group
using the SNOSE (Sequentially Numbered Opaque Sealed Envelopes) technique for
allocation concealment followed by block randomization using block sizes of 4 and 5.
Patients were not blinded to their allocated treatment. All patients received the basic
conservative management with hand splint, Gabapentin (300 — 600mg), NSAIDs,
Paracetamol (up to maximum 4g/day), nerve and tendon gliding exercises. After a
trial with these agents alone when the patients did not improve significantly, they
were given ultrasound guided perineural injection with either dexamethasone or
triamcinolone solution according to the randomized group they belonged to. After the
injection, participants were allowed to take only paracetamol (up to max 4g/day) and
no other medications. Out of those who completed the study, 33 patients were in the

Dexamethasone Group and 36 patients in the Triamcinolone group.

Figure 4 shows the analysis flow-chart of recruited participants.

Table 5 shows the demographic characteristics of the participants.
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Figure 4: Analysis of recruited participants
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Table 5: Demographic data of patients

TRIAMCINOLONE | DEXAMETHASONE
(n=36) (n=33)
AGE (years)
Mean = SD 45.22 +10.6 42.64 +10.99
GENDER
Male, n (%) 7 (19.9) 4 (12.9)
Female, n (%) 29 (80.6) 29 (87.1)
OCCUPATION n (%)
Housewife 19 (52.8) 21 (63.7)
Manual worker 11 (30.5) 8 (24.2)
Others 6 (16.7) 4 (12.1)
DOMINANT HAND n (%)
Right 33 (91.7) 31 (93.9)
Left 3(8.3) 2(6.1)
SIDE OF SYMPTOMS n (%)
Right 19 (52.8) 19 (57.6)
Left 17 (47.2) 14 (42.4)
Dominant hand 18 (50) 19 (57.6)
Non-dominant hand 18 (50) 14 (42.4)
SEVERITY OF CTS n (%)
Mild 22 (61.1) 15 (45.5)
Moderate 14 (38.9) 18 (54.5)
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1.1 Age:

Histogram

Mean = 43.99
Stl. Dev. =10.79
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Frequency
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Figure 5: Distribution of age in study population

Figure 5 shows distribution of age in our study population. It is a bell-shaped
curve, which signifies that age was normally distributed in the data. Mean age

was 43.99 years with standard deviation of £ 10.79.

Table 6: Comparison of age in two groups

Mean Age | Std. P value*
(years) Deviation
Dexamethasone (n=33) 42.64 10.994
Triamcinolone (n=36) 45.22 10.602 0.324

* Student t test

Table 6 shows that mean age in Dexamethasone group was 42.64 years + 10.99 and in

Triamcinolone group, mean age was 45.22 years + 10.6. Age in both groups was
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compared by student’s t test. P value was 0.324 which is > 0.05 and thus there is no
significant difference between the age distribution in both groups.
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Figure 6a- Distribution of age in Dexamethasone group
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Figure 6b: Distribution of age in Triamcinolone group

Figure 6a and 6b shows distribution of age in Dexamethasone and Triamcinolone

groups.
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1.2 BMI:

Overall distribution of BMI in recruited population

Mean = 26.17
Stel. Dev. = 3.063
M =63
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Figure 7: Overall distribution of BMI in recruited population

Figure 7 shows distribution of BMI in the study population, producing a bell-
shaped curve, the mean BMI was 26.17 kg/m? with standard deviation of +
3.063.

Distribution of BMI in the study population
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Count

Underweight Mormal Overweight Obese

Category

Figure 8: Categorization of the study population according to BMI
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Figure 8 shows the distribution of BMI in the study population according to WHO
cut-off categories. There were 2 (2.9%) underweight women, 18 (26.09%) normal, 42
(60.87%) overweight and 7 (10.14%) obese women in this population. A striking

majority of patients were in the overweight category.

1.3 Gender:

Proportion of Males and Females in the Recruited population

Gender

B Female
M vale

Figure 9: Distribution of Recruited population by Gender

Figure 9 shows the proportion of males and females in the study population. There
were 58 females (84.06 %) and 11 males (15.94 %).
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Table 7: Intra-group comparison:

Parameter Dexamethasone group (n= 33) Triamcinolone group (n=36)
Phalen’s testtime | Mean SD Pvalue | Mean SD P value
At Baseline 33.73 8.304 355 8.687

At 2" month 51.45 5.154 0.000 52.81 4.845 0.000
At 4™ month 42.88 3.806 0.000 43.22 4.817 0.000
VAS score

At Baseline 6.36 0.994 6.17 0.910

At 2" month 1.85 0.870 0.000 1.39 1.225 0.000
At 4™ month 2.06 1.116 0.000 1.75 1.422 0.000
BCTQ score

At Baseline 49.18 17.74 51.81 17.139

At 2" month 21.15 3.043 0.000 22.78 6.551 0.000
At 4™ month 21.61 4,723 0.000 23.83 7.193 0.000
SNCV

At Baseline 37.38 6.2455 39.217 6.2764

At 4™ month 44,394 6.7027 0.000 45,428 6.2912 0.000
DML

At Baseline 4.242 0.7150 4.244 1.1816

At 4" month 3.367 0.5605 0.000 3.300 1.0871 0.000

Table 7 shows the improvement observed in each group for each of the assessed
parameters. As is evident from the table, P value for improvement at the 2" and 4'"
months after mjection each for Phalen’s test time, VAS score, BCTQ score and the
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NCS parameters (SNCV and DML) is < 0.05 in both the groups, implying that there

was significant improvement in both the groups for each of the assessed parameters.

Table 8: Inter-group comparison of Phalen’s test time

Phalen’s test time Mean | Std. Deviation | P value*
At Baseline Dexamethasone | 33.73 8.304

Triamcinolone 35.50 8.687 0.390
After 2 months Dexamethasone | 51.45 5.154

Triamcinolone 52.81 4.845 0.266
After 4 months Dexamethasone | 42.88 3.806

Triamcinolone 43.22 4.817 0.745

*By Independent Samples t-test

Table 8 shows the intergroup comparison of mean Phalen’s test time at baseline, after
2 months and after 4 months. The mean Baseline Phalen’s test time in Dexamethasone
group was 33.73 + 8.304 seconds and of Triamcinolone group was 35.5 = 8.687
seconds. The P value is > 0.05 and hence there is no significant difference between
the two groups at baseline with respect to Phalen’s test time. The mean Phalen’s test
time at the 2"Y month in Dexamethasone group was 51.45 + 5.154 seconds and of
Triamcinolone group is 52.81+ 4.845 seconds. The P value is > 0.05 and hence there
is no significant difference between the two groups at 2" month follow-up. The mean
Phalen’s test time at the 4™ month in Dexamethasone group is 42.88 + 3.806 seconds
and of Triamcinolone group is 43.22 + 4.817 seconds. The P value is > 0.05 and
hence there is no significant difference between the two groups even at the 4™ month

follow-up.
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Table 9: Inter-group comparison of Visual Analogue Scale score

VAS score Mean | Std. Deviation | P value
At Baseline Dexamethasone 6.36 0.994
Triamcinolone 6.17 0.910 0.393
After 2 months Dexamethasone 1.85 0.870
Triamcinolone 1.39 1.225 0.079
After 4 months Dexamethasone 2.06 1.116
Triamcinolone 1.75 1.422 0.319

Table 9 shows the intergroup comparison of mean VAS score at baseline (VASO),
after 2 months (VAS2) and after 4 months (VAS4). As is evident from the table, P

value is > 0.05 at baseline, 2" month and 4'" months of follow-up which implies that

there was no significant difference between the two groups in terms of the VAS score.

Table 10: Inter-group comparison of BCTQ score

BCTQ score Mean | Std. Deviation | P value
At Baseline Dexamethasone 49.18 17.747
Triamcinolone 51.81 17.139 0.534
After 2 months Dexamethasone 21.15 3.043
Triamcinolone 22.78 6.551 0.197
After 4 months Dexamethasone 21.61 4.723
Triamcinolone 23.83 7.193 0.137
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Table 10 shows the intergroup comparison of mean BCTQ score at baseline
(BCTQO), after 2 months (BCTQ2) and after 4 months (BCTQ4). As is evident from
the table, P value is > 0.05 at baseline, 2" month and 4" months of follow-up which
implies that there was no significant difference between the two groups in terms of the
BCTQ score.

Table 11: Inter-group comparison of NCS parameters

NCV parameter Group Mean Std. P value
Deviation

SNCV at baseline Dexamethasone 37.380 | 6.2455

Triamcinolone 39.217 | 6.2764 0.228
SNCV after 4 months | Dexamethasone 44394 | 6.7027

Triamcinolone 45.428 | 6.2912 0.511
DML at baseline Dexamethasone 4.242 0.7150

Triamcinolone 4.244 1.1816 0.995
DML after 4 months Dexamethasone 3.367 0.5605

Triamcinolone 3.300 1.0871 0.753

Table 11 shows the intergroup comparison of mean NCS parameters, namely the
SNCV and DML at baseline, after 2 months and after 4 months. As is evident from
the table, P value is > 0.05 at baseline, 2" month and 4™ months of follow-up which
implies that there was no significant difference between the two groups in terms of the

NCS parameters as well.
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Table 12: Inter-group comparison of Post-procedure Pain duration:

Mean (days) Std. Deviation P value
Dexamethasone 2.67 0.692
Triamcinolone 5.31 1.037 0.048

Table 12 shows the inter-group comparison of post-procedure pain duration which

was significantly more in the Triamcinolone group (mean duration of 5.31 + 1.037

days) compared to Dexamethasone group (mean duration of 2.67 = 0.692 days) with a

p value < 0.05.
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DISCUSSION



DISCUSSION

Carpal tunnel syndrome is a very commonly encountered condition in our clinical
setups. If left untreated, the initial sensory symptoms can progress to motor weakness
of the hand causing difficulty n holding and gripping objects, increasing patient’s
dependence on others for their daily activities. Many patients report increased
symptoms during night-time, disturbing their sleep, resulting in daytime sleepiness,
difficulty and decreased efficiency in doing their activities of daily living, thereby
decreasing the quality of life.

Similar to the disease prevalence as reported by Fischer et al, we found that CTS was

much more common in females than in males (84% versus 16%).

Obesity is a well-recognized risk factor for development of CTS as mentioned by
Genova et al. In our study, we found that 60% of the patients were found to be in the

overweight category.

Our study was conducted in the Western State of Rajasthan where milking cows is a
very common daily task in many households which, due to causing repetitive trauma
to the wrist, is a primary factor predisposing this population to the development of
CTS.

Local corticosteroid injections have been successfully used for the treatment of CTS
for more than half a century and found to be effective for the same (27,28,55).
Different authors like Piazzini et al., Peters-Veluthamaningal et al., Ertem et al.,
Marshall et al. etc. had previously shown that local corticosteroid injection in CTS
had good short-term efficacy to reduce the symptoms of CTS. In our study, we got
similar results implying that steroids are indeed effective in reducing the symptoms of
CTS.

So far in literature, there has been no specification regarding any particular
corticosteroid to be used as the standard treatment in CTS. It has been noted that
triamcinolone acetonide is currently one of the most commonly used steroid injection
for treatment of CTS. But, similar to what was reported by Mackinnon et al., that

Triamcinolone due to its characteristics like being water-insoluble, white sediment
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forming, and having the property of crystallization at the injection site, is more prone
to develop more adverse events after local injection (29), we observed the same in our
study as post-injection flare and injection site pain was significantly more in the
Triamcinolone group compared to the Dexamethasone group. Mackinnon et al. had
also reported that triamcinolone caused widespread axonal and myelin degeneration,
and that if a physician accidentally injects triamcinolone acetonide directly into the
nerves, it could cause permanent nerve injury. However, since we performed all the
injections under ultrasound guidance, we did not encounter any event of nerve injury
in either group and so the propensity of more nerve damage with Triamcinolone

cannot be commented based on our study.

Furthermore, as reported by Habib GS et al. and Wang AA et al. (56,57) that the use
of local dexamethasone injection did not have any systemic side effects like changing
the blood sugar level of the patients was also confirmed in our study as the blood
sugar values of the patients who received Dexamethasone in our study remained in

the normal range after the procedure.

There are not many studies on the efficacy of dexamethasone for the treatment of
CTS. Niempoog et al. studied the efficacy of dexamethasone injection for the
treatment of CTS in pregnancy and showed that it was an effective treatment option
for controlling the symptoms of CTS in pregnant women (52). Moghtaderi et al also
reported  significant improvement in  pain intensity and electrophysiological
parameters after dexamethasone injection in pregnant women with CTS (53).
However, due to ethical concerns, we have not included pregnant women in our study

and they were managed conservatively without any injection.

Dilokhuttakarn et al in a prospective, randomized, double blind, controlled, clinical
trial compared the efficacy of dexamethasone and triamcinolone injection in CTS and
found that dexamethasone injection was effective and significantly improved the
positive Phalen’s test time compared to triamcinolone acetonide but there was no
significant difference between the two groups. Our study also got similar results with
significant improvement in all the assessed parameters in both the groups but there

wasn’t any significant difference between the two groups in any assessed parameter.

29



CONCLUSION



CONCLUSION

o It is thus evident from our study that dexamethasone sodium phosphate injection
is a safe and equally effective alternative to the commonly used triamcinolone

acetonide injection in CTS, with the possibility of lesser complications.

o Using ultrasound guidance for performing the injection is recommended as it
can avoid the potential complications like nerve injury, vascular injury and

tendon injury, which can be caused by blind injection into the nerve.

o In addition to treating the symptoms, the predisposing factors need to be
addressed properly, otherwise there will always remain recurrences of CTS even

after the injection.

STRENGTHS:

Prior to recruitment for the study, all the clinically diagnosed cases were further

confirmed by electrophysiological tests.
LIMITATIONS:

1. One limitation of the current study is less sample size. In our study
recruitment period of 18 months, we could recruit only 69 patients though we
had initially expected a lot more but the covid pandemic and the subsequent
lockdown drastically affected the patient in-flow and thereby led to a

reduction in the number of patients recruited.
2. It was an open labelled randomised control trial and no blinding was done.

3. We excluded the pregnant women with CTS from our study due to ethical

concerns.

4. Another limitation of the study is a follow-up duration of only 4 months after
the injection due to which the long-term efficacy of these steroids could not

be assessed.

30



BIBLIOGRAPHY



10.

Igbal ZA, Alghadir AH. Cumulative trauma disorders: A review. J Back
Musculoskelet Rehabil. 2017 Aug 3;30(4):663-6.

Aroori S, Spence RAJ. Carpal tunnel syndrome. Ulster Med J. 2008
Jan;77(1):6-17.

Foley M, Silverstein B, Polissar N. The economic burden of carpal tunnel
syndrome: long-term earnings of CTS claimants in Washington State. Am J
Ind Med. 2007 Mar;50(3):155-72.

2022 ICD-10-CM Diagnosis Code G56.0: Carpal tunnel syndrome [Internet].
[cited 2021 Oct 12]. Available from:
https//Amww.icd10data.com/ICD10CM/Codes/G00-G99/G50-G59/G56-
/G56.0

Evers S, Bryan AJ, Sanders TL, Gunderson T, Gelfman R, Amadio PC.
Influence of injection volume on rate of subsequent intervention in Carpal
Tunnel Syndrome over 1 year follow-up. J Hand Surg. 2018 Jun;43(6):537—
44,

Gillig JD, White SD, Rachel JN. Acute Carpal Tunnel Syndrome: A Review
of Current Literature. Orthop Clin North Am. 2016 Jul;47(3):599-607.

Mondelli M, Giannini F, Giacchi M. Carpal tunnel syndrome incidence in a
general population. Neurology. 2002 Jan 22;58(2):289-94.

Atroshi I, Gummesson C, Johnsson R, Ornstein E, Ranstam J, Rosén I.
Prevalence of carpal tunnel syndrome in a general population. JAMA. 1999
Jul 14;282(2):153-8.

Phalen GS. The carpal-tunnel syndrome. Seventeen years’ experience in
diagnosis and treatment of six hundred fifty-four hands. J Bone Joint Surg
Am. 1966 Mar;48(2):211-28.

Genova A, Dix O, Saefan A, Thakur M, Hassan A. Carpal Tunnel Syndrome:
A Review of Literature. Cureus [Internet]. 2020 Mar 19 [cited 2021 Jun
13];12(3). Available  from:  https//www.cureus.com/articles/29112-carpal-

tunnel-syndrome-a-review-of- literature

31



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Patterson M. Apley’s Concise System of Orthopaedics and Fractures (3rd
edn). Ann R Coll Surg Engl. 2006 Jul;88(4):425-6.

Zyluk A, Kosowvets L. An assessment of the sympathetic function within the
hand in patients with carpal tunnel syndrome. J Hand Surg Eur Vol 2010
Jun;35(5):402-8.

Dorwart BB. Carpal tunnel syndrome: a review. Semin Arthritis Rheum.
1984 Nov;14(2):134-40.

Krendel DA, Jobsis M, Gaskell PC, Sanders DB. The flick sign in carpal
tunnel syndrome. J Neurol Neurosurg Psychiatry. 1986 Feb;49(2):220-1.

Alfonso C, Jann S, Massa R, Torreggiani A. Diagnosis, treatment and
follow-up of the carpal tunnel syndrome: a review. Neurol Sci Off J Ital
Neurol Soc Ital Soc Clin Neurophysiol. 2010 Jun;31(3):243-52.

Wiesman IM, Novak CB, Mackinnon SE, Winograd JM. Sensitivity and
specificity of clinical testing for carpal tunnel syndrome. Can J Plast Surg.
2003;11(2):70-2.

Durkan JA. A new diagnostic test for carpal tunnel syndrome. J Bone Joint
Surg Am. 1991 Apr;73(4):535-8.

CUNHA TAL, OLIVEIRA OMD, RIBEIRO MB. PHALEN TEST
POSITIVATION TIME  AND ITS CORRELATION  WITH
ELECTRONEUROMYOGRAPHY. Acta Ortop Bras. 2020;28(3):114-6.

Levine DW, Simmons BP, Koris MJ, Daltroy LH, Hohl GG, Fossel AH, et
al. A self-administered questionnaire for the assessment of severity of
symptoms and functional status in carpal tunnel syndrome. J Bone Joint Surg
Am. 1993 Nov;75(11):1585-92.

Graham B. The value added by electrodiagnostic testing in the diagnosis of
carpal tunnel syndrome. J Bone Joint Surg Am. 2008 Dec;90(12):2587-93.

Padua L, LoMonaco M, Gregori B, Valente EM, Padua R, Tonali P.
Neurophysiological classification and sensitivity in 500 carpal tunnel
syndrome hands. Acta Neurol Scand. 1997 Oct;96(4):211-7.

32



22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Buchberger W. Radiologic imaging of the carpal tunnel. Eur J Radiol. 1997
Sep;25(2):112-7.

El Miedany YM, Aty SA, Ashour S. Ultrasonography versus nerve
conduction study in patients with carpal tunnel syndrome: substantive or
complementary tests? Rheumatol Oxf Engl. 2004 Jul;43(7):887—-95.

Decision Making in Upper Extremity Entrapment Neuropathies [Internet].
Rheumatology ~ Network. [cited 2021 Jun 21]. Available from:
https//mwww.rheumatologynetwork.com/view/decision-making-upper-

extremity-entrap ment-neuropathies

PIAZZINI D, Aprile I, Ferrara E, BERTOLINI C, TONALI P, MAGGI L, et
al. A systematic review of conservative treatment of carpal tunnel syndrome.
Clin Rehabil. 2007 May 1;21:299-314.

Conservative treatment options for carpal tunnel syndrome: a systematic
review of randomised controlled trials. - PubMed - NCBI [Internet]. [cited
2019 Dec 19]. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/11993525

Boyer K. Summary of Recommendations. :3.

Marshall S, Tardif G, Ashworth N. Local corticosteroid injection for carpal
tunnel syndrome. Cochrane Database Syst Rev. 2007 Apr 18;(2):CD001554.

Mackinnon SE, Hudson AR, Gentili F, Kline DG, T. HR. Peripheral Nerve
Injection Injury with Steroid Agents: Plast Reconstr Surg. 1982
Mar;69(3):482-9.

Atroshi I, Gummesson C, Johnsson R, Ornstein E, Ranstam J, Rosén I.
[Prevalence for clinically proved carpal tunnel syndrome is 4 percent].
Lakartidningen. 2000 Apr 5;97(14):1668-70.

Bland JDP, Rudolfer SM. Clinical surveillance of carpal tunnel syndrome in
two areas of the United Kingdom, 1991-2001. J Neurol Neurosurg
Psychiatry. 2003 Dec;74(12):1674-9.

33



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Martins RS, Siqueira MG. Conservative therapeutic management of carpal

tunnel syndrome. Arg Neuropsiquiatr. 2017 Nov;75:819-24.

LeBlanc KE, Cestia W. Carpal Tunnel Syndrome. Am Fam Physician. 2011
Apr 15;83(8):952-8.

Upton AR, McComas AJ. The double crush in nerve entrapment syndromes.
Lancet Lond Engl. 1973 Aug 18;2(7825):359-62.

Jerosch-Herold C, Houghton J, Blake J, Shaikh A, Wilson EC, Shepstone L.
Association of psychological distress, quality of life and costs with carpal
tunnel syndrome severity: a cross-sectional analysis of the PALMS cohort.
BMJ Open. 2017 Nov 3;7(11)e017732.

Walker WC, Metzler M, Cifu DX, Swartz Z. Neutral wrist splinting in carpal
tunnel syndrome: a comparison of night-only wversus full-time wear
instructions. Arch Phys Med Rehabil. 2000 Apr;81(4):424-9.

Uchiyama S, Itsubo T, Nakamura K, Kato H, Yasutomi T, Momose T.
Current concepts of carpal tunnel syndrome: pathophysiology, treatment, and
evaluation. J Orthop Sci Off J Jpn Orthop Assoc. 2010 Jan;15(1):1-13.

Werner RA, Andary M. Carpal tunnel syndrome: pathophysiology and
clinical neurophysiology. Clin  Neurophysiol Off J Int Fed Clin
Neurophysiol. 2002 Sep;113(9):1373-81.

Peters-Veluthamaningal C, Winters JC, Groenier KH, Meyboom-de Jong B.
Randomised controlled trial of local corticosteroid injections for carpal

tunnel syndrome in general practice. BMC Fam Pract. 2010 Jul 29;11:54.

Ertem DH, Sirin TC, Yimaz I, Ertem DH, Sirin TC, Yilmaz I
Electrophysiological  responsiveness and  clinical outcomes of local
corticosteroid injection in the treatment of carpal tunnel syndrome. Arq
Neuropsiquiatr. 2019 Sep;77(9):638-45.

Chesterton LS, Blagojevic-Bucknall M, Burton C, Dziedzic KS, Davenport
G, Jowett SM, et al. The clinical and cost-effectiveness of corticosteroid

injection versus night splints for carpal tunnel syndrome (INSTINCTS trial):

34



42.

43.

44,

45.

46.

47.

48.

49.

an open-label, parallel group, randomised controlled trial. The Lancet. 2018
Oct 20;392(10156):1423-33.

So H, Chung VCH, Cheng JCK, Yip RML. Local steroid injection versus
wrist splinting for carpal tunnel syndrome: A randomized clinical trial. Int J
Rheum Dis. 2018;21(1):102—7.

Vahdatpour B, Haghighat S, Azimi Z, Ramezanian H. Carpal Tunnel
Syndrome Treatment Using Ultrasound-Guided Versus Landmark-Guided
Corticosteroid Injection: A Randomized Prospective Trial [Internet]. Vol. 20,
Shiraz E-Medical Journal. Kowsar; 2019 [cited 2020 Jul 29]. Available from:
https://sites.kowsarpub.com/semj/articles/83929.html

Evers S, Bryan AJ, Sanders TL, Gunderson T, Gelfman R, Amadio PC.
Corticosteroid injections for Carpal Tunnel Syndrome: long-term follow-up
in a population-based cohort. Plast Reconstr Surg. 2017 Aug;140(2):338-47.

Visser LH, Ngo Q, Groeneweg SJM, Brekelmans G. Long term effect of
local corticosteroid injection for carpal tunnel syndrome: a relation with
electrodiagnostic ~ severity. Clin  Neurophysiol Off J Int Fed Clin
Neurophysiol. 2012 Apr;123(4):838-41.

Jenkins PJ, Duckworth AD, Watts AC, McEachan JE. Corticosteroid
injection for carpal tunnel syndrome: a 5-year survivorship analysis. Hand N
Y N. 2012 Jun;7(2):151-6.

Lee JY, Park Y, Park KD, Lee JK, Lim OK. Effectiveness of ultrasound-
guided carpal tunnel injection using in-plane ulnar approach: a prospective,
randomized, single-blinded study. Medicine (Baltimore). 2014
Dec;93(29):2350.

Surgical versus non-surgical treatment for carpal tunnel syndrome [Internet].
[cited 2021 Jun 21]. Available from:
https://Aww.cochrane.org/CD001552/NEUROMUSC _surgical-versus-non-

surgical-treatment-carpal-tunnel-syndrome

Green DP. Diagnostic and therapeutic value of carpal tunnel injection. J
Hand Surg. 1984 Nov 1;9(6):850-4.

35



50.

ol.

52.

53.

54,

55.

56.

Ly-Pen D, Andréu J-L, de Blas G, Sanchez-Olaso A, Millan 1. Surgical
decompression versus local steroid injection in carpal tunnel syndrome: a
one-year, prospective, randomized, open, controlled clinical trial. Arthritis
Rheum. 2005 Feb;52(2):612-9.

Kaile E, Bland JDP. Safety of corticosteroid injection for carpal tunnel
syndrome: J Hand Surg Eur Vol [Internet]. 2017 Oct 11 [cited 2020 Jul 26];
Available from:
https//journals.sagepub.com/doi/10.1177/1753193417734426

Niempoog S, Sanguanjit P, Waitayawinyu T, Angthong C. Local injection of
dexamethasone for the treatment of carpal tunnel syndrome in pregnancy. J
Med Assoc Thail Chotmaihet Thangphaet. 2007 Dec;90(12):2669-76.

Moghtaderi AR, Moghtaderi N, Loghmani A. Evaluating the effectiveness of
local dexamethasone injection in pregnant women with carpal tunnel
syndrome. J Res Med Sci Off J Isfahan Univ Med Sci. 2011 May;16(5):687—
90.

Dilokhuttakarn T, Lertnantapanya S, Vechmamontien S, Suwanchatchai C.
The Efficacy of Dexamethasone Sodium Phosphate Compared to
Triamcinolone Acetonide in the Treatment of Carpal Tunnel Syndrome: A
Randomized Double-Blind Controlled Trial. J Med Assoc Thai. 2018 Dec
1;101(12):1634-9-9.

Carpal Tunnel Syndrome - Clinical Practice Guideline (CPG) | American
Academy of Orthopaedic Surgeons [Internet]. [cited 2021 Sep 20]. Available
from: https://www.aaos.org/quality/quality- programs/upper-extremity-

programs/carpal-tunnel-syndrome/

Habib GS, Abu-Ahmad R. Lack of effect of corticosteroid injection at the
shoulder joint on blood glucose levels in diabetic patients. Clin Rheumatol.
2007 Apr;26(4):566-8.

36



57. Wang AA, Hutchinson DT. The effect of corticosteroid injection for trigger
finger on blood glucose level in diabetic patients. J Hand Surg. 2006
Aug;31(6):979-81.

37



ANNEXURES



ANNEXURE 1

IRt WA SMgffem e, SR

All India Institute of Medical Sciences, Jodhpur
werTd Aferan aftfer

Institutional Ethics Committee

No. AUIMSAECR020/ 205/ Date: 01/0172020

ETHICA ARANCE CERT

Certificate Reference Number: ANMS/IEC/2019-200968

Project title: “Efficacy of dexamethasone versus triameinolone Injection in patients with carpal tunnel
syndrome, o randomized control trial”

Nature of Project: Rescarch Project

Submitted as: M.D. Dissertation

Student Name: Dr.Merrin Meria Mathew

Guide: Dr. Ravi Gaur

Co-Guide; Dr.Nitesh Gonnade & Dr, Pushpinder Khera

This is 1o inform that members of Institutional Ethics Committee (Annexure attached) met on 23-12-2019 and

afer through consideration accorded its approval on above project. Further, should any other methodology be
used, would require separate authorization,

The investigator may therefore commence the research from the date of this certificate, using the reference
number indicated above,

Please note that the ALIMS 1EC must be informed immediately of;
®  Any material change in the conditions or undertakings mentioned in the document.

*  Any material breaches of cthical undertakings or events that impact upon the ethical conduct of the
rescarch

e Incase of any issue related to compensation, the responsibility lies with the Investigator and Co-
Investigators.

The Principal Investigator must report to the AIIMS TEC in the prescribed format, where applicable, bi-annually,
and at the end of the project, in respect of ethical complinnee.

AIIMS [EC retains the right to withdraw or amend this if:

*  Any uncthical principle or practices are revealed or suspected
o Relevant information has been withheld or misrepresented

AIIMS IEC shall have an access (o any information or data at any time during the course or afler completion of
the project,

On behalf of Ethics Committee, | wish you success in your research,

Dr, rma
Membersecretan
Enclose: Instutiona! Ethics Commitida

1. Annexure | ANMS Jodhpur
Page | of 2

o 7 R -342005, Website: www.aiimsjodhpuredu in, Phone: 02912740741 Exin, 1109
Sasni Phase-2, Jodhpur, '5“""“,:..“: cthicscommiticc@aiimsjodhpur.cdu in



ANNEXURE 2
All India Institute of Medical Sciences, Jodhpur, Rajasthan

Informed Consent Form

Title of Thesis/Dissertation: EFFICACY OF DEXAMETHASONE VERSUS TRIAMCINOLONE
INJECTION IN PATIENTS WITH CARPALTUNNEL SYNDROME, ARANDOMIZED CONTROLTRIAL

Name of PG student: DR. MERRIN MERIA MATHEW Tel. No. 9745010051/
9495274900

Patient/Volunteerldentification No.:

l, S/oorD/o

R/o

give my full, free, voluntary consentto be a part of this study, the procedure and nature of
which has been explained to me in my own language to my full satisfaction. | confirm that |
have had the opportunity toask questions.

| understand that my participationisvoluntary, and | am aware of my rightto opt out of the
study at any time without giving any reason.

| understand that the information collected about me and any of my medical records may be
looked at by responsible individuals from Department of Physical Medicine and
Rehabilitation, AIIMS, Jodhpurorfromregulatory authorities. | give permission to these
individuals to have access to my records.

Date:

Place: Signature/Leftthumb
impression

Thisto certify thatthe above consent has been obtained in my presence.

Date:

Place: Signature of PG student
1. Witness 1 2. Witness 2

Signature Signature

Name: Name:

Address: Address:




ANNEXURE 3

Ifger AR Iyfdem deem
SITEYR, ToRA
Sl ERIGIRE]

i &1 Ndd: drda e Risiy & wfwl 7 so M SMAEE R <A
P YATl BT QAITTHS AT |

Sl 81 &1 19 - Sf. ART ARAT #e, IRWIN | HWITH 9745010051 / 9495274900

A / @IAd vgaE G
¥, 9 /g
ferardy 8 gef, i oges,
wWfted Al a1 g 39 Iegd9 &1 2@ g4 @ fog, foaa) afiesar sk gofa a8
T aqfc & fag 49 s e & g9 wHsmar a2 3 gfe sear g 6 AR u g
g8+ T ITAX AT|

# guzar g & 98 wrfledl |fes ¢ ok fadl i sro & o=, & @ @5
IIT @ 9} Mo & N IR F @ g § gusmr g & RN iy N Afsada
Roisd & IR 4 3 3 T3 AR &1 fafecar faamn, o= siagr 4 TR aafe
ERT QT Ol 9&dT 2 | § 37 aafpal & fog ova Rafe a& ugad &1 argafa a1 g
s g8 H gaT @ P AIT  SRE (A fHy MU A S AW P g A sRAA
foar i @@ar 2, sy # gue fay agafa a1 g

AT FEIER / 91¢ JAT[S DI BIU

I g &1 @ fog & Sudw weafa a8 suRerfa & ara @ 7€ 2

af: ———————

T gwdEer fisl 313
areft 1 wreft 2

TR TR

a1 a7




ANNEXURE 4

PATIENT INFORMATION SHEET
Name of the patient: Patient ID.:

EFFICACY OF DEXAMETHASONE VERSUS TRIAMCINOLONE INJECTION
IN PATIENTS WITH CARPAL TUNNEL SYNDROME, A RANDOMIZED
CONTROL TRIAL

Aim of the study: To compare the efficacy of Dexamethasone and
Triamcinolone injection in patients with carpal tunnel syndrome.

Study site: Department of Physical Medicine and Rehabilitation, All India
Institute of Medical Sciences, Jodhpur, Rajasthan.

Study procedure: You will be given a 4 ml injection of either
Dexamethasone or Triamcinolone in your wrist as per standard
ultrasound guided perineural injection protocol. This will relieve your
symptoms. The improvement will be followed-up after 1 month, 2
months and 4 months.

Likely benefit: Study will help to understand whether Dexamethasone
injection can be used as a good alternative to usual Triamcinolone
injection which has some reported side effects. Dexamethasone is safe
and provides the same and probably better improvement in your
symptoms.

Confidentiality: All the data collected from each study participant will be
kept highly confidential.

Risk: Enrollment in above study poses no substantial risk to any of the
study participant and if any point of time participant wants to withdraw
himself/ herself, he/ she can do so voluntarily at any point of time during
the study.

For further information / questions, the following personnel can be
contacted:

Dr. Merrin Meria Mathew,
Junior Resident, Department of Physical Medicine and Rehabilitation,

All India Institute of Medical Sciences, Jodhpur, Rajasthan.
Ph: 09745010051/09495274900
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Date —
CASE RECORD FORM
EFFICACY OF DEXAMETHASONE VERSUS TRIAMCINOLONE INJECTION

IN PATIENTS WITH CARPAL TUNNEL SYNDROME, A RANDOMIZED
CONTROL TRIAL

Name- Age/Sex - BMI-
Hospital ID- AIIMS/JDH/ Occupation-

Address-

Contact no.-

Dominant hand-

Diagnosis-

Brief history-

Past medical orsurgical history/ comorbidities-

O/E-
Phalen’s test- Positive Phalen’stesttime-  seconds
Tinel’s test- RBS-
NCV findings-
SNCV- DSL- DML-
Amplitude (Sensory)- Amplitude (Motor)-

Group allotted-
Name of Procedure-

Any adverse events-
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OUTCOMES:

OUTCOME

Pre-Treatment

After 2 months

After4 months

Positive Phalen’s
Test Time (sec)

VAS

BCTQ total score

BCTQs

BCTQf

Pre-Treatment

After 4 months

NCS (SNCV)

NCS (DSL)

NCS (DML)

Amplitude (Sensory)

Amplitude (Motor)
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https://operativeneurosurgery.com/doku.php?id=visual_analog_scale
https://creativecommons.org/licenses/by-sa/3.0/

Boston Carpal Tunnel Syndrome Questionnaire (BCTQ)

(—) Symptom severity scale (11 items)

1 2 3 4 5
1. How severe is the hand or wrist pain that you have at . . .
ni(;ht‘.fc credstheand orwnskpainfatyouiavea Normal Slight Medium Severe Very serious
2. How often did hand or wrist pain wake you up during a S AL Orice 2 to 3 times dt05 tmes More than 5
typical night in the past two weeks? times
3. Do you typically have pain in your hand or wrist during Nésiii Slight Meditita SEver Vervsations
the daytime? P & vy
4. How often do you have hand or wrist pain during Normal 1-2 times / day 3.5 times / day More than § Continued
daytime? times
5. How lor}g o.n average does an episode of pain last during Normal < 10minutes 10~60 Continued > 60minutes Continued
the daytime?
6. Do you have numbness (loss of sensation) in your hand? Normal Slight Medium Severe Very serious
7. Do you have weakness in your hand or wrist? Normal Slight Medium Severe Very serious
8. Do you have tingling sensations in your hand? Normal Slight Medium Severe Very serious
9. ;licg)';vffcvere is numbness (loss of sensation) or tingling at Nisiial Slight Meditini Savide Very serious
10. How often did hand numbness or tingling wake you up Noiiial Oiicé 2463 tikiies 4465 tifiies More than §
during a typical night during the past two weeks? times
11. Do you have difficulty with the grasping and use of small ; 2 5 5 Moderately 2 3
objects such as keys or pens? Without difficulty | Little difficulty difficulty Very difficulty | Very difficult
(=) Functional status scale (8 items) :
Cannot perform the
No difficulty Litle ifficulty | Moderate difficulty | Intense difficulty | *S1i¥ ::I;'L:;‘:tf
ymp
Writing 1 2 3 4 5
Buttoning of clothes 1 2 3 4 5
Holding a book while reading 1 2 3 4 5
Gripping of a telephone handle 1 2 3 4 5
Opening of jars 1 2 3 4 5
Household chores 1 2 3 4 5
Carrying of grocery basket 1 2 3 4 5
Bathing and dressing 1 2 3 4 5




MASTER CHART



HART
MASTER CHA T e
gy <
= o \‘-\ ] 3 - ™~
/ B \\V/ g S 5 E g § & 2 K § s|e . \’___ g g g
3 @ :
5 A R HHHHE NN 38|68 £
g 1 i 5 ! 1 AFHE P § AR AR AR AR AR’
] i £ < g 2
; ; < 27 | 50 | 40 | Posesee 32 0[5 \"\
g1 Positiee - 1 o
1 103 - 22 19 19
B omrmm Y £ T o | 100 s | & | » F—=dl v T~ . s 2 72
2o Femate | Manuatworker | Right ““"'M'"’L‘M\WM. "‘Om\ /7—_&_:‘_«——-“” 25 | posawe | 27 | 55 Ostve CR BN Im T u\‘\‘.\)\_'_,_ s 1 | 2 - -~ o T M
200t : female | Mouwewife [Rieh] Remmisars | one |23 50] om—tte | =1 | Mo "‘N‘ﬂ"—'x-oo— 97 | Postef 25 § 42 | 34 ] Poueve 1 2651305] 43 “v\g*\'L'x— T2 BT WL B 2 | 1 | 2 2
oo 2| fem ——cthiione | et =3 | e 11133 | % | 9
e ,_:; romve | wousewite [ Rett | meht MaCTs | Deramepps %20 ﬁ_"" % }‘;_&,ﬁl——;,‘ 18 fpovtoe L 23 } 45 | 38 | Neatre [ 19905y 3915 .}\,.\’fﬁ as j 12 |32 29 | 16 | 16 [ e | 10 | 30
- 4
4’"‘ reate | Manual worker | Might Left Mdd (TS, Oexamethyrone )‘”M\MQ‘ ™ }—7_’2—_&’_7 121 | postve | 36 | 42 | 36 Lo 1074] 3373y B Mo e [ a0 | 16 | 3 T T T T T
“:"/_‘ 3t e | Manuatworker | Right Left Mid CTs Trameinolone "w%{&_ﬁ—f’nﬁﬂ No 218 | 120 | Postve | 25 | $3 | 41 | porere _m_&_&'; }\' A s | 22 | 22 '| = = i N
i f T— — ™y — 1
R [ m,, Wousewite | Right | Righ g cs T S T e X 7Y ICH L T o5 | powwe | 23 | 59 | 38 | Pestrs =2 ST 7Y 7Y s Sl ; o | v ]n s 1 8 | = | 2| 0] o
P Femal Overweany ~ | v P ETinen ) 11
. 36 remale | & Howewtie = | Mght | #Leh Moderate €3 Tramclootone %% \"w{ N 77 o | Mo 56 | 92 |rostive]| 22 | S0 | 43 'oww 331396] 3 T \“‘" \’.m o a1 l: T = o 31 7 32 1)
‘r{.——-—-—‘f“" 1 e I itamiatweoniar. | Sehe | itate erate CTS Triame 71 w_c"w o '\.‘,‘__,.—-“:——-__—" No 116 | 112 | postve | 21 | 45 | 40 outive 1392|463 i-&.vﬁn\n \’ 2] 3 a4 2 = ” - Y Py 21 0
emal No Ll 0 9 12 “
e $5 e | ousewite | mght | Rt Moderate 75 | Dersmemmapms 60| vt v | Mo | o | Mo | Mo | 128 | 125 [postwe ] 20 | 48 | 40 [ vovme [395[assl 5y 2 'm.$ 2 | o P T B v n| anl
:.w A 'm,, e O m"j"”\ % "‘m"_'“_ o ,%—T No | 132 | 25 [ rosne [ 35 |91 |39 [ ome [323]395] 57 ,,}$ N |« e TS B 2 | e | 2 | 20
35| femal sewif Mod 2208 12690 Orerwe w e =T | N 30 | 43 ] <0 | Newatwe [401| 01537 ) Py i B B 3 56 23 Ly
wer | Rgnt| Lot maa crs T 21259 Orermegr T egte_| 2 Mo LB L ——1—2"T 5y | poste 2228 | o] w21 s
g 43| Femate | Manual wor amethasors T —ovee | wo N | Mo L No $1 | 46 | vosewe [302] 35 S6 — 1| 27 1 6 a
3 [ S T—1t—"T no | "o 10 | postive | 46 24 | Moo, |l 7 16 16 | €6
ot Housewife Right Right Mild CTS e 12760 Overwegn | —— 107 | 1 ——i — § vy 0 22 :

A;‘Mwm 38 | Female nu e o Ty “mehom a0l N\w .L;n__—-: %o | to | BB 115 | 110 | postwe ] 35 | $0 | 45 | Negatwe [251] 376 17 [ 73] \.,“". \‘ L] s :‘ = - - 56 T} Py 13 A:
g e ou % —— vo s e 20 | 1
28| Femal ‘N\ L B No 16 4 42 | postiee J413]eg4 1)1 — R 45

T i Positive Vig Y 16 2
O 55| Female | Housewife | Right | Right Moderate TS n'hﬂ"‘“’"\‘ M\"" "“1}_:___’9_. "°_.—"'M o | 93 | 97 povtme | 42 | 57 | a4 | negrvee 361 s el Py 4TS [0 [ 0 | n 58 T T T T
o gt T Other Right | Right Mild CTs M—"’\”“‘ %o [ | N _."°—-——'~° wo | 106 | 110 T I T I B P o Mo w | a0 | 22 - - o B T
Tri No ——1 Postrve e : T 1 ! -
e 55| Female | Housewite | Right | Left Moderate CT5 L 2750|_ Overwert | vy T e o | o | 19 | 320 povtve 1 38 1 52 1 48 | postme [265]506] 2n 35 Trpmmt 1 0] 3 13 - v ] ] 8 ]elnl»
— 3] femate | ousewde ] Mght] RightModerate CTS o ntereen [ T e Moo | o [ 106 [ v01 [oonn 25151 L 47 | eowne LassTsaal v o ot ¢+ | 32 | 00 | s | 8 | ® | & | v |
P vt y
= 35| Female | Housewife | teft | Left Moderate 15 o el Y iy N [ho | to | 110 | 115 | postve T BT I I P 7] 7Y g provees S AU BETH T X: 20 | 2 | 8 | sa] 2y ] 1o
o 4 2 ) 1
o femake | Manual worker | Rght | Rght g ars Triamcinolone 2220, Oneoweon [T 4y [ o | o o | to | 88 | 92 |Postve 36 1 45 | Povewe [a6lays] a|ya gttt 3 | 3e | 4 C3 BETH B B BETH BETH T
wow {45 Female | Housewile | Right | _Left Moderate 75 | b 28] Overweert | o | e | o |10 | o | to | 107 | 110 | postwe | 40 o [nege ol malee et 5 To [ o T BT TN N T BT T
$4 | Femal T 1 No - postive | 43 | s8 Mosewe | 377 30 12 ! > - 27
Left Mild CTS 2830] Overwead | wo No | o | 113 | 118 | Post — 4 2 3 56 27
P ] Femate | Wousewite | mignt A e T o | Mo | %o 1 f oo L 46 L 52 1 45 f wegane Do aFesal51 1 Tror i 3 [ e[ |25 A T
- 38| remale | Housewife | Right| Left Moderate CTS | Oexamethasone Lt L | N o | Mo | to | M5 131 0 | a8 | a2 ] vostoe 262130715500 | voserme] w |l u |l s | s | & | a7 |
gy Postive s a6 | 19 | 1
{iaty Vireol Nosceutte Right | Right Moderate CTS Triamcinolone | 24 60| Noemgl N | no | M No 128 | 119 M — ™ 2 2 3
18| Female 0U! ~ 650 No No No Postive | 28 <0 43 | Postive | 391 2| Moderss | 5 1| 3 ix 11 0 22 22
flabta Varecr ™ Right | Left Moderate CTS 2 Overweght | o N No | 128 | 130 %alss ! = 2 12 10 10
29| remate Housewi = No | Mo | No Posnive | 26 48 33 | Postve | 30 26 | Voderne | )| & 49 ! p 21 20 20
Right Moderate CTS 2680] Overwem | wo No " 17 | 122 0! bt ) | T S >
= 29| femole | Housewife | Left | Rig e B 2570] Overweert | Mo [ we | W0 | o | Mo | o s Lo Toone] 36 T 55 1 e | postme Dioulmel s [oi| s (5Tt wl s | s | 2a ] 10 2
“w 38 Female | Manoaworier LReh ] Leht Modera o 27401 Overweiht | Mo | wo | No | No | o | Mo ,. 116 ) Poskive } 42 1 57 146 ) vouse I5a|s2sl38V 20| v ws [ s Tl o ae 0 1 16 s | # | 2 | 1 | 2s
MbT 38| female | Housewife | Right "i""‘"‘": - 3080  Obese | Wo | wo | Mo | No | No | to | 110 [rovve | ¢4 | 7 1 49 | vovene [atsTwrel 5o o] we ST+ T "" T R T 1 | 20
i Right Right Mild CT! rliamcinolone N No 108 7 6|42 ' | 2 29 11 ) - 19
—— 38] Female | Wousewite .:M Left MG CTS Triamcinolone [2340]  Normal | wo | we | Mo | Mo ».O wo | 107 | 103 | postive | 28 | $3 | 45 | posene | 26 ::l‘ ): - “::u : 1| : T 2 s | 2 ": =
0 Ostve 3 i 9
fluenda Kumat 11 W s Right | Left Moderate CTS | Dexamethasone |2220]  Normat | wo Yo | Mo | MO No | to | 110 | 118 | Postive] 46 | 57 | 45 | P e $34137127] wie | 6|2 3 15 1 2 J . - - :q 19
—— 57| Female | Housewife - i M CTS Oexamethasone | 2750 Oveewert | Wo | 1o | No | o o | 112 | 110 | postive | 43 | 55 | a3 | posane |4s3 n T BT B 8 8 27 .
59| male | Manvaiworker [ Rignt[ g e Frr Y Y T T S 120 | postve | 45 | $9 | 46 | posewe [260[523] a6 | 35 | wosme ' — T % 0 | 19 | 1
[ty Right | Right Mild CTS Qexametha No | Mo | 130 srofasl39f2s) wae |6 [l 0 | « s 22 | 19 | 10
™ Other o - 2560 Mo | v | no | Mo postive | 41 | $7 | 49 | posawe 1 1 L
e Right ar e No } 326 1 320 } Post SlMotene| 15T 1 | 14 7 1w | 1o
— 4] fomale | Housswife 1 Leh ‘a ht Mild CTS Triamcinotone  [2200  Normat | mo [ o | No | Mo | No No | 108 | 109 | postve | 41 | ss | 42 | posewe |460]s23 ‘: :. T T3 BETH BT BT A d 22 T ST
ht gl No No 420|478) 4 Moderate = 8 8 9
Female Housewife Rig! 2603 Mo | v | Ne 35 | 52 | 45 | Postwe 17 11 1 12
[Peess Qoudhary “ Left CTs No | No | 98 | 102 | Postive a1]33] v 5]l 2 1 s 21 22 24
e 34| female | Housewife | Right l:"”o“uu-m Triamcinolone  |3004]  Obese | o [ no | No | Mo No | no | 119 | 122 [ poutive | 46 | s7 | 43 | poswe [a13 ‘:: arfss|mosme| 1 10] 2 | a3 [ 2a | e | 8 . s | & | 19 | 19
0 & »
E’m 3] Female o ma Left Ml CTS Dexamethasone | 2563 Overweah | Wo | % | Mo :: No | ho | 96 | 99 | postive | 36 | <7 | 48 | Postwe | 390 02)40]31] wa |6 18] 0 | &3 | 11 | 11 | 2 : . TR T )
™ Housewife Right 2705] o M | wo | n | o 38 | <3 | 42 | postne |240 < 22 12 14 13 =
(eks Oevt 351 Femd c1s | o ‘ N 102 | 109 | Postive S Moderre| 7 1 2] 2 8 22 19 X
Right | Right No | No | Mo L4 a20f482f 292 - 1 s 8
L P vy e ul‘m RGN MIICTS | Dexamethasone |2146]  Mormal | N : %o | No | Mo | Ko | 105 | 110 | ostive | 29 | S0 | 43 | postme 392]453] 47|36 | osenme| 1 [ 2] 2 | 14 [ n 1 | 2 | & | 8 | 62 | 19 | 10
Housewile ! 4| Overwegrt | N 7 s2 | 40 | posamwe il o 39 11 19
oors 45| female e CTS Triamcinolone | 271 to | 117 | 120 | postive | 3 29| we |8 s 8 37 19
fe | Right| teft Moderate = w | M| N | N | no 45 | poswe |436]508] 38 3 19 1 1 18 9
bk Oew 231 Femaie | Mousews cTs. 1820 - 120 | 124 | Poyitve | 39 | 6 Moerne| 7 [ 11 2 s 8 2 1 19 11
Right %o | Mo | Mo | Ko | Mo swve |370]a37] 51 ] &2 : 11 1 L]
= 2 fema | Mowewle Aokt | B MIGCTS | Trameinotone | 2314] Normat | Mo Mo | Mo | o | 109 | 15 [ powwe| 32 | 54 | as | poune [370 as a7 |t 7121 2 L s nl sl slnlwliw
a0y Dewt 48| Female | Manual worker | Right Lt s | Dexamethasone |3061]  Obese Jo {12 ] o : 126 | 122 | Positive | 31 | S4 | 47 | Positne |372/442 a8 v | 6101 0 - = = 19 8 3 a5 19 19
find No it
nt|  Left Moderate CT wo | % | No | wo | wo 30|41 38 26 1 11
i tam <1 Mole ] Manualworker Mh‘ Right Moderate CTS_| Dexamethasane | 3460 Obese Mo No | Mo | No | Mo | Mo | 103 | 109 [ ostie| 39 | 55 | 46 | Povtne ‘:6 asyfas o] we | 718 z 7 [ a2 | 8|8 [aa| 19| 19
Right M ita
e B LA R — I‘n Left Miid CTS Triameinolone _ | 25 SO} Ovecuty Mot f N | to | Mo | No | 106 | 110 [Postive | 36 | a0 | 37 | Postne e|ess]as] 2] we [ 418 ol vl m || s | s | 28] 19 ] a0
rniy 60} Mae i "n‘ Rent M9 CTS | Tiamenolons 1813 Oumeth No | No | o | 110 | 114 [postive | 42 | 58 | as | povinc welsnaaas] we 18 2ot M Ls 1 9 j 0] 22 120 ::
et T o B :'n‘ Right Mild CTS Triamcinalone 12036 me L A R - 395 |e62| so [ 42| Mosen] T x 3 2 14 | 16 | 22 3 e i: 19
it 4 L
[rasharma A7} Female el ” Right Mitd CTS Trlameinolone _ |2700 Nm‘q 2 te LMo f No | ho | 120 [T0a6 [ vovte | 28 | a5 [ 30 | poutne 00| 451] 49| 37 [ Meserme] 1} 1l 2 [ 292 nfas] s LI s | 1
el S fomse | Mowewle L Rahy Right Moderate €15 | Triamecinolone | 2784] Overwed! Mot R lol ol o] Mo |97 | 102 | rosne ] 33 | 56 | a5 | Posine mrn e 11 2 Bl a2 ] s s | ss | 1 -
Pt T ot Ll kumModrmrcrs Triameinolone 13111] Obese NofmdtWolhol No| No| o4 | 97 |posme| 32 | 50| a2 | Pote |4 2aes] 5144 W+ 103 J 3 e} a2 ] 6] 2] 121 e :: 19
feha Gaswar 42| semate | Housewite | Right ‘lmwd('“ Triamcinolone [ 2940] Overwed™ M1 2 LN | No | No | Wo | 105 | 109 | Pornme 30 | 53 | 43 | positae ::’ 7l T D uauv-,.‘_ Y2 2 THl T ) 8 L 38 =
R T T L Right Moderate CTS |  Triameinolone [ 3134 cwl Mo 10 N0l to | o | Wo | 103 | 108 | Pesmme] 33 | 55 | s | povime oy fars]3e )27 —'u'!"'s— A M.t N S T = : 1 | 2
—— i o~ —
arteesh borana 67| male Other Reht | R oderate C15 | Dexamethasone [2265]  Wor vl LN | No [ o | Mo [ 107 | 110 [ Povmee 38 | s | a6 | povtwe wel vl 2T T [ e | 2 [ s s Dl
em female | Housewite | Right [ Rignt . 2787] Owermeu | = == <7 | a7 | povtne 418 mreaa 3 w6 [ o | 22 | a2 | a2 | 1z | 28
™ 30| fe R ECTS Triameinalone oweaht | N0 L 22 N0 d Mo | Ko | o | 117 | 117 | permee | as ay7]ara] a9 | 3T I s | o2 15| 2
el e | Mot woned Rl Mid T Triamcinclone )“,Lﬁ bo 1 22t ¥ 1Mo | ho T o [ s | w0 [ wopmne | 37 T 52 | a6 | postee A L e g BN T T TS T .
o P | No_ 45}
Vaa b 46 | remate | Manual worker | Right C rate 15 | Triameinolone  [2622] Overae T [ [ %o 1 119 | 11 [vosenel 60 1 55 a1 | posewe |39 e I IEEH Tl 2 @ | a2 | 1z | 15 8 > o T
145 e 35] female | Housewife | Right | Left Modera 15 | Dexamethasone "”% Mol 22 { Mo | No | wo | we 130 § 126 f povtwe | a2 | s7 | 45 | poutwe J236 s21f 1932 -—“—'*'.’ R e IS TR T B 1 nla2lwn
P — ht Moderate Norma t— ? — — 3 ) 10 1
L0 S female | Wousewite | Right ] i  eid CTS Trameinolone | 2056 ol I A N vy v s 125 | 120 [ postive | 36 | as | 42 | positwe ‘:‘ wsl Pl M e [ [ 2 2 s | s | 2] 9] 1
T Left M O T ] %o | ositove | 3 1T woccane | 1 1 1" 6
s BRI L Mild CTS Deramethasone |15 40 weatt [ Mo L2 L No | no [0 fo | 122 | 125 | povtwe | 38 | as | 40 | postar we[as eI L 2 | 36 ! < 0] 1w ] o ]| a
3] female [ Housewite [ Right|  tettm e |2640] Owe % | ho [ 43 | poute |IIISEL T T ol ul
= Righ Lot Wi CTS Dorametnied 20| owmeett L0 { W0 | Mo | o |06 [ ury Jostive 1.-22 150 araars 48 —-‘—"’T;‘/‘ o7 R T T T T B T T T
i Den 39| Female | Manval worker | Right thasone |26 20| Cwerntf w ™| N | [ 52 | as | povtae —t T3 1 2 ™
Dexame ™ 2.4 No | No | 107 | 12 [Povwe | 35 NEE =11 L} o 16 65 s
» Right Moderate CT5 Overwe it | 2 N0 _| . LoRd B AN B wy | 3 a1 22 24 24 1
o e L panos motker | Rt “n Moderate C1S_|_Dexamethasone | 29 10] Owermeeht | 82 1221 Mo | e 1 ko | wo [ 108 | Poshive | 46 | 57 | 43 | Pouthe e R 1 B '—:r,}} 9s1=32 In [ 11 5 [ e | v | 1o | 1o
o 2 | Mo | AR
) 53] female | Housewide | Right| Le! thasone | 26 50 w8 v [ ™ 62 | 46 | Povtne +— nl 2T Ty 32
1d TS Oczame! LU B oo et SULE IV P 123 | 120 | Positive | 37 rrx] EXN LA — s 17 13 0
V24 imvan 35| ware Other Mlght ] = Leftw ‘::c,s Deramethasore rﬂ.’l—y‘" v 121 o | W [ o | 127 | 122 [poiwe | 17 | a2 | 35 | Povtae "G;T 36 )3 }f/'":;*} is :, : s s 1 s 191wl
E 1Al 30| obese L =g 1 to | wi|s3f 36 [T 1 )
20 Doyt 46| Female | Manual worker | Right Rig! nolone | 3430] o Yo | no N, 58 | 85 | postwe 403170 2L —T1 | a1 23 24
T Triamcinolone ,_——*L\‘\ =L %0 | 98 | 104 | Postwe | 52 [F] E11 R3S 1 s 22 36 ] anvei] 12
L 7] female | Housewite | Right B S Dexamethasone L’_"_’o__‘."—-—:;‘ [ L Y I % | W | 95 [ 105 posve ] 25 | a2 | 30 | Postne ,ﬂ‘_-:T;",, 1) }f}“_; Al
1 D 42 female | Housewdte | Right | Right Mg cT Triameinolone | 2720 [ el e [ % | %o |10 b s1 [ 58 | 85 | Nepatae |49510 ] 22—
o Right | Right Mud €15 noone | 2460]  Mormd_L—1=7 No e T 110 | Poyitive e 2030 2L
— 2] Mate ot . Triamciaclone rormy | 2 A= | no [0 Yo ) 108 | 116 | povtwe | 28 | a2 | 37 | postac | 294)
L £ Male | Manuatworker | might | et mid C1S Triamcinolone [ 23 €0 ——Lto | 1o
S
T 3] female | ousewte | Right | Right M CT




