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ABSTRACT

Fracture of the lower end of the radius is one of the most common fractures of the upper limb, especially in elderly individuals and post-menopausal
women. Proper anatomical alignment of fractured fragments is essential for restoring wrist function and preventing long-term complications such as
deformity, malunion, and restricted movement. In Ayurveda, the management of fractures (Bhagna) has been clearly explained by Acharya Sushruta, in
which Sankshepa (closed reduction) followed by immobilisation is described as a primary line of treatment. A single-group clinical study was conducted
on 30 patients with displaced fractures of the lower end of the radius selected from the OPD and IPD of Shalya Tantra. A closed reduction was performed,
followed by plaster-of-Paris cast immobilisation. Radiological assessment was done. Parameters such as radial inclination, radial length, ulnar variance,
dorsal/palmar tilt, and carpal malalignment were assessed. Statistical analysis was carried out using a paired t-test. Significant improvement was
observed in most radiological parameters following closed reduction. Ulnar variance, dorsal/palmar tilt, and carpal malalignment showed highly
significant improvement (p < 0.001). Radial length showed a significant correction, while radial inclination improved but was not statistically significant.

Opverall, results ranged from good to excellent in most patients.
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INTRODUCTION

Shalya Tantra is an important branch of Ayurveda that deals with
the management of injuries, fractures, and surgical conditions
using conservative, parasurgical, and surgical principles. Among
traumatic conditions, Bhagna (fracture) has been extensively
described in classical Ayurvedic texts regarding its causes, types,
clinical features, prognosis, and management. Acharya Sushruta
is regarded as the pioneer of surgical science, who laid down
fundamental principles of fracture management centuries ago. He
described techniques such as Bhagna Sthapana (reduction),
Bhagna Sthireekarana (immobilisation), and Punar-chesta
Pravartan (rehabilitation), which closely resemble modern
concepts of fracture care. Fracture of the lower end of the radius
is the second most common fracture in old age, commonly
occurring due to a fall on an outstretched hand. Improper
reduction or inadequate immobilisation may result in
complications such as malunion, deformity, loss of wrist
movements, and reduced grip strength. Close reduction followed
by cast immobilisation remains one of the most commonly
practised methods for managing displaced fractures of the lower
end of the radius®. The success of this method depends on
achieving and maintaining proper anatomical alignment, which
can be objectively assessed through radiological parameters.
Therefore, the present study was undertaken to evaluate the
effectiveness of Sankshepa (closed reduction) in displaced
fractures of the lower end of the radius by analysing radiological
outcomes at different stages of treatment.

Aims And Objectives
Aim: Radiological evaluation of Sankshepa (closed reduction) in
fracture of the lower end of the radius.

Objectives

e To assess the anatomical alignment of fractured fragments.
e To make an early diagnosis of malunion

e To rule out deformity

Plan of the study

The study has been planned under two headings-
e Conceptual study

e C(linical study

Conceptual Study

The available literature (in Ayurvedic and Modern texts) was
scrutinised for comprehensive details on the fracture of the lower
end of the radius, the procedure under trial, and the X-ray films
to be used.

Clinical Study

Lower-end radius fracture is the most common orthopaedic
injury. Treatment is based on fracture pattern and stability. Here,
displaced fractures of the lower end of the radius were selected
for study.

Patients who met the inclusion criteria were included in the study,
and the assessment was conducted according to the specified
parameters.

Sample size: 30 patients
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Four X-ray films were taken

e Before reduction

e After reduction

e After the completion of 3 weeks of reduction, 15 days after
removal of the 6-week pop cast, i.e. after 8§ weeks.

MATERIAL AND METHODS

Schedule of procedure
The following schedule was observed uniformly in all the
patients: -

Selection, counselling and written informed consent of the
patients

Selection of patients: 30 patients were selected from the OPD/IPD
of Shalya Tantra, R.G.G.P.G. Ayurvedic Hospital, Paprola,
Himachal Pradesh, India.

Proper counselling of the patients. Written, informed, and
witnessed consent for the trial was obtained from patients and
their attendants on a predesigned consent form in the vernacular
language.

Protocol of research

The work is a clinical trial involving willing patients with a
displaced fracture of the distal radius.

Patients were selected from the OPD/IPD of R.G.G.P.G Ayurveda
College & Hospital, Paprola, Himachal Pradesh, India.

Only patients who met the inclusion criteria were selected for the
study.

The study was conducted on 30 selected patients.

IEC approval: The clinical trial was started after the approval
from the Institutional committee with certificate no.
Ayw/IEC/2019/1219.

CTRI registration: The study has also been registered in the
Clinical Trial Registry of India with CTRI no.
CTR1/2021/10/037329.

Consent: Written, informed, and witnessed consent from patients
was obtained before inclusion in the trial.

Selection of patients: 30 patients who met the specified criteria
were randomly selected from the OPD/IPD of R.G.G. P. G
Ayurveda College & Hospital, Paprola, Himachal Pradesh, India.
A well-written, informed and witnessed consent was obtained
prior to the study.

Inclusion criteria

e Patients willing for trial.

e Patients of the age group 30-70 years of either sex.
e Displaced fracture of lower end radius.

Exclusion criteria

e Patients not willing to undergo trial or refused to give their
informed consent.

Patients below 30 years and above 70 years of age.
Compound, comminuted and intra -articular fractures.
Patients with other associated injuries.

Patients having metabolic diseases like uncontrolled diabetes
mellitus, uncontrolled  hypertension,  dyslipidaemia,
rheumatoid arthritis, gouty arthritis, etc.

Concomitant medications
Medications were permitted during the study period, with the use
of NSAIDS in case of intolerable pain during the study procedure.

Investigations
For the general assessment of the patients and the exclusion of
other pathologies, the following investigations were performed:

X-ray of affected wrist joint - AP
Lateral view

Schedule of trial

Duration of trial - 8 weeks
Follow-up - after 3weeks of reduction and 15 days after removal
of the pop cast.

Criteria of assessment: For the radiological assessment of
closed reduction, the following objective parameters were used:

(Anterior-Posterior)  and

Dorsal /palmar tilt

¥ =

Volar

“A line is drawn connecting the volar and dorsal rims of the distal
radius. The dorsal and palmar tilt is the angle created with a line
drawn along the longitudinal axis of the radius in true lateral
view?.”

Normal value- 11 degrees *

Acceptable value- between 15 degrees for dorsal tilt and 20

degrees for volar tilt ¢

Radial length

Radius Ulna

“It is measured in the PA view and a line drawn perpendicular to
the long axis of the radius and tangential to the most distal point
of the ulnar head and a line drawn perpendicular to the long axis
of the radius and at the level of the tip of the radial styloid*.”
Normal value- 11 mm’

Acceptable value- < 5mm ©

Radial inclination

“It is measured in the PA view and is the angle between a line
drawn from the tip of the radial styloid to the medial corner of the
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articular surface of the radius and a line drawn perpendicular to
the long axis of the radial®.”

Normal value- 22 degrees *

Acceptable value- > 15 degrees ¢

Ulnar variance

“It is the vertical distance between a line parallel to the medial
corner of the articular surface of the radius and a line parallel to
the most distal point of the articular surface of the ulnar head, both
of which are perpendicular to the long axis of the radius. This is
a measure of radial shortening and should not be confused with
the radial height above®.”

Normal value- Imm3

Acceptable value- + 2

Carpal mal-alignment

“It is assessed by a line drawn along the long axis of the capitate
and one down the long axis of the radius. If the carpal is aligned,
the lines will intersect within the carpus. If the carpus is mal-
aligned, the lines will not intersect or will intersect outside the
carpus. It can also be caused by disruption of the carpal

ligaments*.”

RESULTS AND DISCUSSION

Observations and results obtained were statistically analysed and
presented.

Statistical Analysis

The results obtained from the study were subjected to statistical
analysis in terms of ‘mean’, ‘standard deviation (SD)’ and
‘standard error (SE)’, t value, and P value in a paired ‘t’ test. For
comparing before and after observations of close reduction, a
paired ‘t’ test. The results were considered significant based on
the p-value.

>0.05- Not significant (NS)

<0.05- Significant (S)

<0.01- Quite significant (QS)

<0.001- Highly significant (HS)

Criteria for assessing the total effect of the trial

The radiographs were assessed before and after reduction, at the
completion of 3 weeks of reduction, after 15 days of cast removal,
and after correction obtained as a result of the reduction.
“Overall percentage improvement of reduction was calculated by
the formula: - (Total BT — Total AT) / Total BT % 100. Sigma Stat

GRLE-D" EXTT software (Sigma Stat 32) was used for statistical analysis
Presentation of data
2 v The data collected and compiled from the clinical trial was sorted
R (L’ out, processed further by subjecting it to statistical methods and
i A presented under the following sections.
L A Observations (i.e. demographic study).
The results of the trial were evaluated for improvement and
change across various assessment criteria.
OBSERVATIONS
Table 1: Distribution of patients
Total no. of cases registered 30 100%
Total no. of cases completed trial 30 100%
Drop out 0 0
Table 2: Demographic data
Demographic Profile No. of Patients/Percentage/Maximum incidence
Age 4 patients (13.33%) - 30 to 40 years, 9 patients (30.66%) - 40 to 50 years, 11 patients (36%) - 50 to 60 years,
6 patients (20%) — 60 to 70 years
Sex 21 patients (70%)- Female, 9 patients (30%)- Male
Habitat 25 patients (83.33%)- Rural, 5 patients (16.67%) — Urban
Socio — economic status 18 patients (60%) - Middle class, 12 patients (40%) - Lower class
Life style 18 patients (60%) — Active, 12 patients (40%) - Sedentary
Nature of Accident 4 patients (13.33%) — Traffic, 26 patients (86.67%) — Domestic
Affected side 19 patients (63.33%) — Right, 10 patients (33%) - Left, 1 patients(3.33%) - Both
X — ray findings 18 patients (60%) — Lateral displacement, 2 patients (6.67%) — Lateral rotation, 22 patients (73%) —
Dorsal displacement, 20 patients (66.67%) — Dorsal rotation, 26 patients (86.67%) — Impaction,
4 patients (13%) — Ventral displacement, 15 patients (50%) — Fracture of ulnar styloid
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RESULTS
Table 3: Effect of the closed reduction in fracture of the lower end of the radius on different criteria
Assessment No. of Before After Percentage After 3 Percentage of 15 days after Percentage of
criteria patients reduction reduction of weeks correction removal of correction after 15
mean mean correction mean after 3 cast mean days of cast
score score after score weeks score removal
reduction
Radial 30 17.16 21.53 25.47 19.33 12.62 18.66 8.35
inclination
Radial length 30 8.46 11.33 33.88 9.73 14.97 9.43 11.43
Ulnar variance 30 3.43 2.23 34.98 2.33 32 2.33 32
Palmar / 30 18.16 11.33 37.81 10.96 39.64 11.06 39.09
Dorsal tilt
Carpel 30 0.96 0 100 0.06 93.75 0.13 86.77
malalignment

Table 4: Pre and post-reduction statistical assessment: The effect of reduction on different variables after 8 weeks of trial

Assessment ‘n’ Mean Percentage of +S.D. +S.E. ‘ ‘p’ Significance
criteria correction
Radial inclination 30 17.16 18.66 8.35 4.564 0.833 16.83 0.103 NS
Radial length 30 8.46 9.43 11.43 1.903 0.347 2.783 0.009 S
Ulnar variance 30 3.43 222 32 1.561 0.285 3.859 <0.001 HS
Dorsal / Palmar tilt 30 18.16 11.06 39.09 8.1 1.479 4.801 <0.001 HS
Carpel 30 0.96 0.13 86.77 0.379 0.0692 12.04 <0.001 HS
malalignment
Table 5: Overall effect of therapy
Result Total no. of patients Percentage
Excellent 12 40 %
Good 10 333 %
Moderate 4 133 %
Poor 4 13.3 %
DISCUSSION worsening incongruence of the distal radio-ulnar joint, increased

Bhagna refers to bony injuries such as fractures and joint injuries.
Acharya Sushruta has given a detailed description of Bhagna
(fracture) in the chapter Bhagna Nidan and Bhagna Chikitsa.
Despite changes in the incidence and mode of trauma, the causes
of fractures described in modern texts resemble those described
by Acharya Sushruta, for example, Patina (falling), Pidana
(compression), and Prahara (direct violence) indicate traumatic
types of fractures®. According to the patient's age, bone status,
concomitant disorders, and diet. Acharaya Sushruta has also
described the prognosis of Bhagna'. Anchhana (traction), Pidana
(compression),  Sankshepa (reduction), and Bandhana
(immobilisation) are some of the local techniques for managing
Bhagna (fracture). Classics has also described adjuvant therapy
as oral and parenteral medications. In lower-end radius fracture,
Sankshepa (closed reduction) followed by cast immobilisation is
accepted as a standard technique. Radiological parameters are
used to assess fracture stability after closed reduction.

Radial inclination it indicates axial compression. Axial
compression predicted the presence of degenerative changes in
the radiocarpal joint and DRUIJ. Loss of radial inclination results
in increased load on the triangular fibrocartilage complex and
ulna. Radial length displacement and impaction of the distal
fragment lead to relative shortening of the radius compared to the
ulna. Radial shortening resulted in the most significant changes
in the kinematics of the radio-ulnar joint, and increased load on
the ulnar surface caused traumatic arthritis, changes in conduction
load, degenerative changes in the articular cartilage, and
instability of the wrist joint. Ulnar variance measures the radial
shortening and determines the function and loss of radial length.
Palmar/Dorsal tilt: the effect of increasing dorsal tilt resulted in

tightness of the interosseous membrane, and limited rotation. The
loss of normal palmar tilt leads to midcarpal instability. Carpal
malalignment results in poor grip strength and restricted range of
motion. It is also a marker of poor functional outcome’. In this
study, most patients were reported in the age group of 50-60
years; this age group may be attributed to osteoporotic changes,
followed by the age group of 40-50 years. Lower-end radius
fractures are more common in females, particularly after age 50,
due to postmenopausal osteoporosis. Various types of
displacements in turn can be understood by studying the lower
end radius fracture. Impaction was found in 86.66% of cases; the
thenar eminence bears the brunt of trauma resulting in axial force.
Dorsal rotation and dorsal displacement were found in 66.66%
and 73% of cases, as these displacements were caused by a fall
on outstretched dorsiflexed hands. The relative strength of TFCC
(triangular cartilaginous complex) as compared to ulnar styloid
caused either avulsion of ulnar styloid (50%) or disruption of
TFCC. Lateral displacement (60%) and lateral rotation (6.66%)
occurred as a result of the disruption of the inferior radio-ulnar
joint. The ventral rotation of the distal fragment was found in 13%
of cases, which was caused by a fall on the back of the hand.
Redisplacement was observed on radiographs obtained 3 weeks
after reduction. The degree of redisplacement remained constant
or was observed again on radiographs taken 15 days after cast
removal. The following were the probable causes of secondary
displacement after close reduction: gross swelling initially, a
greater degree of initial displacement, the greater the chance of
redisplacement. In elderly patients with osteopenic bones,
fractures tend to displace particularly late. The extent of
metaphyseal comminution'?, Faulty technique of cast application.
The overall effect of closed reduction showed a percentage relief
of 8.35% in radial inclination, 11.43% in radial length, 32% in
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ulnar variance, 39.09% in dorsal/palmar tilt, and 86.77% in carpal
malalignment after 8§ weeks of follow-up. Among 30 patients, 12
(40%) had excellent results, 10 (33.3%) had good results, 4
(13.3%) had moderate results, and 4 (13.3%) had poor results.
These results showed that closed reduction followed by POP cast
immobilisation is effective in lower-end radius displaced
fractures.

CONCLUSION

From the observations and statistical analysis of the present study,
it can be concluded that Sankshepa (close reduction) followed by
plaster cast immobilisation is an effective and reliable method for
the management of displaced fractures of the lower end of the
radius. Radiological evaluation showed significant to highly
significant improvement in most parameters, particularly ulnar
variance, dorsal/palmar tilt, and carpal malalignment. Although
radial inclination showed limited correction, overall anatomical
alignment was satisfactorily restored in the majority of patients.
Thus, close reduction offers a safe, economical, and practical
treatment option, especially in resource-limited settings. Proper
technique, careful radiological monitoring, and timely follow-up
are essential to achieve optimal outcomes and prevent
complications such as redisplacement and deformity.
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