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Shiva, the Supreme Tapasvi, had no hunger 
and destroyed hunger. There was no need for 
him to eat anything. But Shakti, his wife, felt 
that all living creatures should have hunger 
and they should strive to fulfill their hunger, if 
not, no relationships would be established and 
the society would collapse. She further said 
that people had to conduct Yagna, seeking 
food and other things to support their lives, if 
not, the world would become actionless and 
it would be a dead world.

Shiva also accepted her version of hunger 
and its need. For making the humanity (and 
all living world) a ‘Full-circle’ Tapasya and 
Yagna are very much needed.

So, Shiva and Shakti created the ‘Shiva 
Dhanush’ (The Bow of Shiva) symbolizing 
Tapasya and Yagna.

Tapasya represents, the shaft of the bow and 
Yagna represents its string. The shaft and 
the string combine make the bow. To create 

the bow, the shaft has to bend and the string 
has to become taut. The arrows that are to be 
used, on the bow represent various actions 
which are needed to run the society.

The bow, not only represents Tapasya and 
Yagna, but all human relationships of man 
and woman in marriage, of king and kingdom, 
the river and river bank, the agricultural field 
and crops etc.

The bow also symbolizes, the ruler and the 
rules, the ruler is the shaft and the string 
represents rules. If the string is too loose, the 
bow is useless and if it is too tight, the bow 
breaks. 

The bow was created and was given to 
Janaka, the king of Mithila and the father of 
Janaki (Sita).

The bow of Shiva was so heavy that even 
a dozen men could not lift it up. So it was 
hauled on to a cart and taken to the armoury of 
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Mithila, where it was kept. Janaka worshipped 
it every day. Many war heroes used to come 
to see it and admire it.

One day Sita with her three sisters- Urmila, 
Mandavi and Shrutakirti and a few maids, 
went to the armoury where the armoury and 
various weapons were being cleaned. When 
a few men were cleaning the bow of Shiva, 
they were unable to lift it or move it aside to 
clean. Sita went there and lifted the bow with 
single hand very easily, cleaned and kept it as 
it was.

News of this amazing feat reached far and 
wide. 

Finally, Sita ‘Swayamvara’ was announced by 
Janaka. He invited the kings and Princes of 
Aryavarth to Mithila. Ram and Lakshman were 
also present as they followed Vishwamitra. 

Among many kings and Princes, Ravana 
was also present. He was the king of the 
Rakshasas, ruled from Lanka which was 
originally built by Kubera, Ravana’s step 
brother (Kubera was the son of Vishrava and 
Idavida and Ravana was the son of Vishrava 
and Kaikesi)

Janaka declared that who ever was going to 
lift the bow of Shiva and would strung it, would 
be eligible to marry Sita.

Many came, many tried, all failed. 

Among them Ravana also was one. He was 
taller than any man present there. His hair 
was thick and curly, his chest wide and his 
stomach firm. His eyes were so intense that 
no one dared to look at his face. He bent down 
to pick up the bow and almost succeeded, 
but then he smeared and lost balance. He 
fell under the bow and it pinned him to the 
ground. A group of warriors tried to help him, 
but could not Sita was asked by Janaka to 
help him and Sita came forward and lifted the 
bow with one hand. Ravana didn’t thank her. 
He roared  with anger and insult and left the 
place. Sita kept the bow at its original place 

and did Namaskar with a lot of respect.

No other king or prince tried, afterwards to 
touch the bow.

Then Janaka invited Rama, the great disciple 
of Vasistha and Vishwamitra. Both were the 
greatest gurus of Rama. Vasistha taught him 
all knowledge of the Sastras and Viswamitra 
taught practical knowledge.

Then Vismamitra introduced Ram to the 
court of Janaka by giving his lineage (Vamsa 
Charitra). He said that Brahma was created 
out of novel of Vishnu. He further described 
that:-

• Brahma created his two sons, Daksha and 
Manu. Daksha was beheaded by Shiva.
• Manu had two sons called Ikshavaku and 
Ila. From Ikshavaku came the Suryavamsis 
and from Ila came the Chandravamsis. 
• In the Ikshavaku line of kings was one 
Raghu and it became Raghukula clan.
• In Raghukula clan one was Sagara.
• In this clan one was Bhagiratha who brought 
Ganga to the earth.
• In this clan one was Dilip.
• In this clan one was Harischandra.
• In this clan one was Aja
• From Aja came Dashratha
• Ram was the son of Dashratha.

With the approval of Janaka, Ram walked 
towards the bow of Shiva, picked it up with 
one hand, as if it was so light in weight. 
Anxiety filled the Court hall and Sita was filled 
with dread. Ram was about to string the bow, 
when something happened.

Ram looked into Sita’s eyes, his concentration 
wavered a moment. He put too much force 
on the shaft and it broke into two.

Ram married Sita. His three brothers 
Lakshman, Bharata and Satrughna married 
Sita’s three sisters. Lakshman married Urmila, 
Bharata married Mandavi and Shatugnna 
married Shrutakirti.
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1. Defining T4 Syndrome and Pathophysiology

Clinical Overview: T4 Syndrome, also known 
as Upper Thoracic Syndrome, is a distinct 
clinical entity characterised by joint dysfunction 
in the upper thoracic spine—specifically the 
segments between T2 and T7—that provokes a 
constellation of local musculoskeletal pain and 
distal autonomic symptoms. While the precise 
pathophysiology remains an area of active 
research, the condition is clinically defined 
by dysfunction at thoracic levels from which 
sympathetic nerves originate. The Sympathetic 
Connection

Hypothesised Mechanism:  Joint hypomobility, 
mechanical irritation, or inflammatory changes 
at the facet, costovertebral, or costotransverse 
joints near the T4 level are thought to 
mechanically irritate the sympathetic chain and 
paravertebral ganglia.

Sympathetic Outflow:  Because the sympathetic 
supply to the upper limbs arises from the T2 
through T5 segments, mechanical dysfunction 
in this region can disrupt autonomic regulation.

Sympathoexcitatory Effects:  Clinical research 
indicates that Grade III rotary postero-
anterior mobilisations at the T4 level exert 
a specific sympathoexcitatory effect. This 
suggest that manual therapy can modulate 
the sympathetic outflow to resolve distal 
temperature dysregulation and non-dermatomal 
paraesthesia.

2. Clinical Presentation and Symptomatology

Diagnosis is based on a cluster of symptoms 
often described as “insidious” and “non-
dermatomal.” A critical diagnostic clue found 
in clinical practice is the patient’s  position of 
comfort , which is typically  lying completely flat 
(supine) .| Symptom Category | Specific Clinical 
Manifestations || ------ | ------ || Musculoskeletal 
| Mid-thoracic/interscapular stiffness; pain 
at the  base of the neck ; “band-like” tension 
headaches; restricted thoracic motion (notably 
T2-T7 extension); local tenderness over the T4 
spinous process; pain aggravated by sneezing, 
coughing, or slumping. || Autonomic | “Glove-
like” paraesthesia or numbness in the hands/
forearms;  “cotton wool” or “fuzzy” sensations 
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in the ears ; perceived  hand clumsiness and a 
sense of fullness ; temperature fluctuations (hot 
or cold hands); perceived “puffiness” or swelling 
of the hands without clinical oedema. |

3. Etiology and Modern Risk Factors

Postural Drivers

The primary driver in modern clinical populations 
is sustained postural misalignment, often 
termed “tech neck.” Prolonged forward head 
posture and increased thoracic kyphosis—or 
conversely, a  flattened upper thoracic spine 
(T2-7) —place excessive mechanical load on 
the T4 segment and the adjacent paravertebral 
ganglia.

Repetitive Mechanical Stress

Repetitive lifting, twisting, and bending 
movements can trigger an inflammatory 
response in the thoracic joints. Sustained 
static postures encountered during long-
distance driving or computer work are frequent 
culprits, leading to increased joint irritation and 
sympathetic dysregulation.

Demographic Risk Profiles

T4 Syndrome is approximately three times more 
prevalent in women than in men. This disparity 
is potentially attributed to a combination of  
hormonal influences  affecting musculoskeletal 
laxity and specific  postural habits  prevalent in 
middle-aged female cohorts.

4. Differential Diagnosis: Ruling Out Mimicking 
Conditions

A diagnosis of T4 Syndrome requires the 
systematic exclusion of conditions that mimic 
its diffuse, multi-segmental presentation:

Thoracic Outlet Syndrome (TOS):  Must 
differentiate between vascular and neurogenic 
compression.

Carpal Tunnel Syndrome:  T4 paraesthesia 
is typically non-dermatomal and “glove-like,” 
unlike the median nerve distribution.

Cervical Radiculopathy:  Exclude discogenic 
drivers (C6/C7) which typically follow clear 
dermatomes.

Ankylosing Spondylitis (AS):  Consider if 
morning stiffness is systemic and inflammatory.

Diffuse Idiopathic Skeletal Hyperostosis (DISH):  

Evaluate for characteristic ossification.

Visceral Drivers:  Rule out cardiac events 
(referred pain), esophageal, pulmonary, or 
gallbladder pathology.

5. Critical Contraindications: The “What NOT to 
Do” List

Standard rehabilitation exercises for the back 
often exacerbate T4 Syndrome by increasing 
mechanical tension on the sympathetic chain.

Rowing & Repetitive Pulling:  Increases irritative 
load on symptomatic thoracic segments.

“Supermans” & “Bird Dogs”:  These prone 
extension and stability exercises often provide 
excessive mechanical stress to the paravertebral 
ganglia.

Aggressive End-Range Stretching:  Forcing 
range into an irritated segment increases 
neural tension and “creep” deformation.
Clinical Synthesis:  While Grade V Screw 
Thrust Mobilisation  is considered safe 
because its rapid nature reduces the risk of 
creep deformation, the sustained or repetitive 
mechanical stress of the exercises listed above 
increases the cumulative load on the already 
irritated sympathetic structures.

6. Evidence-Based Physiotherapy Interventions

The  Mohammed & Kale (2025)  study provides 
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high-quality evidence for manual therapy. The 
research compared Maitland Mobilisation 
(Grades I-IV) with Grade V Screw Thrust 
techniques over a one-week intervention period.
Key Clinical Data:

Pain Reduction:  Both groups saw significant 
improvements. Group A (Maitland) achieved a 
mean VAS reduction of  4.40 points , whereas 
Group B (Screw Thrust) achieved a reduction of  
3.76 points .

Functional Gains:  PSFS scores improved by  
2.86 points  in the Maitland group compared to  
2.40 points  in the Screw Thrust group.

Segmental Mobility:   Maitland mobilisation is 
statistically superior to screw thrust mobilisation 
for increasing thoracic extension range of motion 
(ROM) (p = 0.0087).While both techniques 
are effective for pain modulation, the rhythmic 
oscillations of Maitland therapy appear more 
effective for restoring the specific extension 
deficits found in T4 Syndrome.

7. Treatment Protocols: Phase-Based Recovery

Management follows a structured “Remove, 
Restore, and Redefine” philosophy:

Phase One: Remove and Restore

Activity Modification:  Resting the segment and 
avoiding repetitive flexion/slumping.

Manual Therapy:  Targeted joint mobilisations 
(Grades I-IV) or Grade V Screw Thrust to 
address segmental hypomobility.

Soft Tissue Release:  Addressing myofascial 
restrictions in the periscapular and upper back 
region.

Nerve Gliding Exercises:  Implementation 
of specific upper limb neural mobilisations 
to improve neural dynamics and reduce 
paraesthesia.

Phase Two: Redefine

Home Exercise Programmes (HEP):  
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Customised routines to reinforce joint gains.

Localised Thoracic Exercises:  Targeted 
movements to address the specific segment 
dysfunction identified during assessment.

Functional Progression:  Transitioning 
mobilisations and exercises into work-specific 
or sports-specific (e.g., overhead) positions.

8. Long-Term Postural and Ergonomic 
Management

Prevention relies on mitigating the static loads 
that drive T4 dysfunction.Physiotherapist’s 
Advice for Patients

Ergonomic Alignment:  Use a straight-back 
chair with a  lumbar roll  in the small of the 
back; this supports the lumbar curve and helps 
in  reversing increased thoracic kyphosis or a 
flattened upper thoracic spine (T2-7) .

Cervical Management:  Specific exercises to  
address lower cervical stiffness, which often co-
exists with T4 dysfunction.

Static Load Breaks:  Avoid prolonged typing or 
driving; take frequent “micro-breaks” to perform 
gentle thoracic extension and rotation.

Symptom Awareness:  Early intervention for 
return of stiffness is critical to prevent chronic 
autonomic dysregulation.

9. Conclusion and Clinical Prognosis

T4 Syndrome presents a complex clinical 
picture but holds an excellent prognosis for 
recovery  when identified early. A Senior 
Consultant’s approach must be impairment-
based, prioritising the restoration of segmental 
mobility through manual therapy to modulate 
autonomic symptoms. By combining targeted 
mobilisations with nerve gliding exercises and 
postural correction, clinicians can effectively 
resolve both the musculoskeletal and 
sympathetically maintained symptoms of this 
condition. Early intervention is paramount to 
avoid the development of chronic pain patterns.
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What are Biofuels
Biofuels are hydrocarbon fuels produced from 
organic matter (living organisms, plants, and 
waste) in a short period of time (days, weeks, or 
months). Unlike fossil fuels, they are renewable 
and environment-friendly.
• Solid Fuels: Wood, dried plant materials, and 
manure.
• Liquid Fuels: Bioethanol and biodiesel.
• Gaseous Fuels: Biogas.
Generations of Biofuels-Evolution and Innovation
• First-Generation (1G): Produced from food 
sources like sugar, starch, vegetable oil, or animal 
fats (e.g., bio-alcohols, biodiesel, biogas).
• Second-Generation (2G): Cellulosic biofuels 
produced from non-food crops and agricultural 
waste like wheat straw, corn stalks, and wood 
(e.g., biohydrogen, advanced bioethanol).
• Third-Generation (3G): Produced from alternate 
sources like algae or specialized waste (e.g., Bio-
CNG).
National Policy on Biofuels (Key Highlights & 
2022 Amendments)
The policy was initially formulated by the Ministry 
of New and Renewable Energy in 2009 to 
reduce fuel imports, double farmers’ income, and 
generate rural employment.
Key Targets & Revisions
• Ethanol Blending Target (E20): The target to 
achieve 20% ethanol blending in petrol has been 
advanced from the original 2030 deadline to 
2025–26.
• Feedstock Expansion: The policy allows the use 
of sugarcane juice, sugar beet, sweet sorghum, 
starch-containing materials (corn, cassava), 
and damaged food grains (unfit for human 
consumption like broken rice, wheat, and spoiled 
potatoes) for ethanol production.
• Surplus Food Grains: With the approval of the 
National Biofuel Coordination Committee (NBCC), 
surplus food grains can be utilized to produce 
ethanol during bumper harvest years to ensure 
fair pricing for farmers.
• Financial Incentives: A viability gap funding 
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allocation of 5,000 crore was proposed for 2G 
ethanol biorefineries.
Expected Benefits
• Import Reduction & Savings: Significantly 
reduces foreign exchange outflows by substituting 
imported crude oil with domestic ethanol.
• Environmental Protection: Blending 10% ethanol 
(E10) reduces carbon emissions by about 20,000 
tonnes per 10 million liters.
• Health & Waste Management: Promotes 
the collection of Used Cooking Oil (UCO) to 
manufacture biodiesel, preventing its toxic 
reuse in the food industry. It also helps manage 
municipal solid waste.
• Rural Employment & Income: Turns crop 
residues into an additional income stream for 
farmers, reducing the issue of stubble burning, 
while biorefineries create local   supply-chain jobs.
Benefits
Energy security with alternative sources 
In the modern world, the increasing energy needs, 
dwindling fossil fuel resources, and increasing 
global warming have become a major challenge 
for humanity. In this context, ‘biofuels’ have 
emerged as a powerful alternative to strengthen 
the country’s energy security along with protecting 
the environment. These clean fuels obtained from 
agricultural waste and plants not only reduce 
pollution, but also play a key role in strengthening 
the rural economy. The National Biofuels Policy, 
Ethanol Blending Program, etc., undertaken by 
the Government of India, are leading the country 
towards self-sufficiency and paving the way for 
sustainable development. In addition, candidates 
should understand the environmental, economic 
and social benefits of biofuels.   
The use of fossil fuels is causing high pollution 
and global warming. Disparities in the global 
economy are driving up the prices of petrol and 
diesel. The alternative to this is the use of biofuels. 
They have increased economic development, 
energy security, and employment opportunities. 
To boost biofuel production, the government 
introduced the National Policy on Biofuels - 
2018. As a result, biofuel production increased, 
addressing environmental, energy, and economic 
challenges. Currently, blending 20% ethanol in 
petrol has enhanced energy security and reduced 
air pollution. The government is implementing 
several schemes and programs to promote 
biofuels.

Economic Benefits
• Additional Income for Farmers: Using agricultural 
waste like paddy straw, wheat straw, etc., for 
second-generation (2G) ethanol production 
brings additional income to farmers.
• Pollution Control: Crop residue burning is 
reduced, keeping air pollution under control.
• Rural Development: Setting up ethanol industries 
in rural areas increases job opportunities and 
drives rural economic growth.
• Foreign Exchange Savings: Blending ethanol 
with petrol eliminates the need to import petroleum 
from abroad to that extent, significantly reducing 
foreign exchange expenditure.
• Wealth from Waste: Utilizing solid waste for 
biofuel production transforms waste into wealth, 
supporting a circular economy and boosting the 
rural livelihood.
Environmental Benefits
• Zero Pollutants: Compared to fossil fuels, 
burning biofuels does not produce harmful 
air pollutants. This reduces greenhouse gas 
emissions, mitigating climate change, acid rain, 
and air pollution.
• Ecosystem Protection: Extracting fossil 
fuels damages marine, terrestrial, and river 
ecosystems. Biofuel production poses no such 
danger to ecosystems.
• Biodegradable By products: The waste generated 
during this process can be reused as fertilizer. 
While fossil fuel waste is non-biodegradable and 
increases pollution, biofuel waste is biodegradable 
and mixes quickly into the soil.
• Net-Zero Target: Biofuels contribute significantly 
toward achieving the Net-Zero goal, which is vital 
for curbing climate change.
Energy Security
Producing biofuels domestically strengthens 
the country’s energy security. In times of global 
uncertainty, wars, and skyrocketing petrol prices, 
scaling up biofuel production in India is absolutely 
essential.
Health Benefits
Since the use of biofuels does not release harmful 
pollutants, air pollution decreases, preventing 
adverse health impacts. Producing biofuels like 
biogas and gobar gas in villages reduces the 
burning of firewood, thereby improving the health 
of rural women.
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Limitations in Production and Usage
• Engine Modifications: To utilize petrol blended 
with 20% ethanol, vehicle engines must be 
technically adapted or modified.
• Raw Material Shortage: Sufficient raw oil sources 
required for biodiesel production are currently not 
available in adequate quantities.
Ethanol Blending Program (EBP)
This is also known as the Ethanol Blended Petrol 
Program or the ‘Gasohol Program’. Its primary 
objective is to reduce petroleum imports, provide 
additional income to farmers, and achieve 
economic growth by mixing ethanol into petrol.
• Pilot Project: Launched in 2001 in Maharashtra 
and Uttar Pradesh by blending 5% ethanol.
• Official Launch: Officially started in 2003 across 
9 states and 4 Union Territories with a 5% ethanol 
blend.
• Expansion: In 2006, the Ministry of Petroleum 
and Natural Gas extended this scheme to 20 
states and 4 Union Territories.
• 10% Ethanol Blending: In 2013, a target was 
set to mix 10% ethanol in petrol, which was 
successfully achieved in 2022.
• 20% Ethanol Blending: This target was 
achieved by the end of 2025. The government 
has announced that 20% blending is mandatory 
across the country starting April 1, 2026.
Government Schemes & Policies to Boost Biofuel 
Production
1. PM JI-VAN Yojana: The full name is Pradhan 
Mantri Jaiv Indhan- Vatavaran Anukool fasal 
awshesh Nivaran Yojana. Launched in 2019 and 
amended in 2024, its main objective is to provide 
financial assistance to commercial projects 

utilizing lignocellulosic biomass (crop residue) for 
second-generation (2G) ethanol production.
2. SATAT Scheme: The full name is Sustainable 
Alternative Towards Affordable Transportation. 
Proposed in 2018, this initiative aims to establish 
5,000 Compressed Bio-Gas (CBG) plants across 
the country.
3. GOBARDHAN Scheme: Established as 
part of the Swachh Bharat Mission, its main 
goal is to safely manage cattle dung and solid 
biodegradable waste in rural areas by converting 
it into Biogas and Bio-CNG (Compressed Natural 
Gas). This ensures cleanliness in rural areas 
while generating income.
4. Repurpose Used Cooking Oil (RUCO): 
This initiative focuses on collecting left-over 
cooking oil from food industries and commercial 
establishments to prevent it from being reused 
for cooking (which has severe health hazards). 
The collected oil is diverted as a raw material for 
biodiesel production. This initiative was launched 
by the FSSAI (Food Safety and Standards 
Authority of India).
5. National Bioenergy Programme: This program 
supports the setup of biomass-based power 
plants, provides funding for modern biofuels, and 
drives research and development initiatives in the 
sector.
FUTURE ASPECTS
Biofuel replaces usage of gasoline, Diesel and 
Jetfuels addressing the need for liquid fuels in 
transportation and reducing the green house 
emissions and helps in the fight against climatic 
change which would lead to pollution free 
environment.
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