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General Information About Thoracic Outlet Syndrome
Thoracic Outlet Syndrome is a condition that impacts the neurovascular bundle (nerve, vein, or artery) as
it passes through the thoracic outlet region. Despite nearly 200,000 diagnosed cases each year, the cause
of TOS is often unknown. TOS is common in young, healthy athletic people who use their arm overhead
repeatedly in their sport, and middle aged working individuals. The difficulty in diagnosing TOS is due to
the complexity of the thoracic outlet region and multiple areas of potential compression.

Treatment for TOS has changed considerably over the years. Individuals with neurogenic TOS are almost always treated with a
conservative plan of care. This includes physical therapy, muscle relaxants, anti-inflammatory agents, and workplace ergonomic
changes. While conservative management is ideal, some individuals with chronic nTOS and nearly all individuals with aTOS and
vTOS require surgical interventions.

Between the first rib and collarbone
Between the anterior and middle scalene muscles
Underneath the pectoralis minor muscles

The 3 most common regions that are involved in TOS include:

The symptoms each person will experience is mostly determined by the structure that is receiving too much compression or
tension. In venous TOS the space between the first rib and collar bone is often narrowed. One reason this can occur is due to
overdeveloped scalene muscles, which pull the first rib upward and decrease the space available for the vein. In turn slows the
flow of blood through the subclavian vein, which narrows and scars the vein over time. Blood clots in the subclavian vein
generally form after a period of intense activity and may take place years after the compression first begins. Fortunately,
venous TOS only impacts ~5-10% of all TOS diagnosis'. Ninety percent of people have neurogenic TOS (Alla et. al. 2010).

The thoracic outlet is defined as the region of the body between the neck and shoulder. For various reasons, if this space
becomes narrowed over time, the subclavian vein (vTOS), subclavian artery (aTOS), or one of the nerves (nTOS) can become
pinched and slowly injured. For example, pitchers and overhead athletes are at risk for TOS because the repetitive overhead
motion can narrow the thoracic outlet (Urschel and Patel 2008).

Post Surgery Reasons to Contact Your Doctor
The following are general guidelines regarding when to contact your physician 

Sudden increase in pain that is not
controlled by your pain medicine
Persistent shortness of breath unrelated to
physical activity 
Extreme fatigue or malaise that is
unchanged with sleep or resting
A fever (unrelated to a specific illness) with
temperature >101.5° F (38.5°C) by mouth
for two readings taken 4 hours apart

This list is not inclusive of all reasons to contact the physician. Always use your own discretion. When in doubt, contact your surgeon or physician to be safe.

An increase in redness, swelling, or warmth 
Red, spotting streaks on your skin that extend
from the site of the incision
Foul-smelling or pus-like drainage (green or
yellow) from the incision 
Separation or open spots on the incision where
the skin is pulling apart
New bleeding from your incision

In this handout, we cover the post-surgical recovery and management of thoracic outlet syndrome, specifically venous TOS
Scar tissue management
Using compression garments
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Post Surgery Phase 1: Early Recovery 
WHAT TO EXPECT

Seatbelts and bra straps may feel uncomfortable over the surgery site(s) during phase 1
Symptoms of constipation are common due to the anestesia and pain medications. Stool softeners and other
natural drinks (such as prune juice) can help improve digestion and GI motility. Hydration will play an important
role with constipation as well
You will likely feel fatigue during the first few weeks after surgery. Modify activities accordingly and rest as
much as possible. Your surgeon may recommend that you take 4-6 weeks off of work following surgery
Due to the surgical location, you may notice slight shortness of breath. Due to pain and swelling, the muscles
that control lung expansion are sensitive. The hospital will likely give you a spirometer until your normal
breathing pattern has returned

Weeks 1-4

Daily Activities Exercises
WHAT YOU CAN DO

Walk or stationary bike
Lower body stretches
Gentle neck stretches, shoulder
blade exercises, and nerve glides
(ask your physical therapist!)

Pain
Varying levels of pain in the neck, back, and front shoulder region, is common during the first few weeks
Gentle stretching and heat/ice (as instructed) can minimize pain
Prescribed muscle relaxers/medication can also reduce pain in the short term

Numbness

Daily Life Considerations

Numbness at the site(s) of your incision(s) as well as along the arm and hand is a common symptom
For most people, numbness in the surgical region will start to reduce by ~6 weeks after surgery
Numbness at the incision site may persist for months to years post-surgery

Swelling
it is normal to have some swelling in the arm and chest during phase 1
Gentle active and passive motion will help reduce swelling
Compression and ice can also minimize swelling in the fingers and arm

Post Surgery Healing: How Long Will It Take To Get Better?

Most individuals will feel 80% recovered within 5-6 months post-surgery
At 7-9 months, expect to feel 90% recovered
At 12 months, expect near 100% return to normal activities at similar capacity to the pre-diagnosis phase

While each TOS case is different, use the following time frames as a general framework 

Start slow and be mindful during housework, jogging, jumping or bouncing 
Keep the incision(s) clean and do not submerge them (no pool, bath, etc...)
Protect the surgery sites as much as possible during the first 4-6 weeks.
After phase 1 and when the incision is completely healed,  you can slowly
begin to work on improving the scar sensitivity

If your subclavian vein remains open after your
procedure, this swelling will be minimal and dissipate
quickly. If it is closed, then the swelling will be
present until collateral veins take over venous return,
a process that will happen slowly over several years.

VENOUS TOS POST-SURGERY SWELLING

See phase 1 exercise sheet below
Specific Thoracic Outlet Exercises
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Post Surgery Phase 2: Mid Recovery 
WHAT TO EXPECT

Healing along the scar and underneath the skin is still occurring so return to normal activities slowly
If you feel pain during any activity – STOP. Recovery takes time, so be patient

Weeks 5-8

WHAT YOU CAN DO
Daily Activities Exercises

Pain

Numbness

Daily Life Considerations

Swelling

Any numbness in the arm, hand, or shoulder blade should also begin to lessen, or disappear, around this time
Numbness over the incisions can last for several months to years. This is a normal part of the scar healing process

Start PT (if you have not already). PT should include shoulder stabilization
exercises, soft tissue work and scar management. It will likely be
uncomfortable for you to touch your own scars at first. Let your therapist
demonstrate different techniques
During this time you can return to performing other exercises and
movements gently. For example, if you are a swimmer, start with kicking
based movements. If you are a runner, return to easy jogging for short
amounts of time
Around week 6 you can also start returning to yoga, easy stretching, or other
yoga-type exercises such as planks and other weight bearing movements 
Pay attention to your posture. Before surgery you may have been able to
tolerate prolonged postures without any issue. Post-surgery, your anatomy
and tolerance for certain stresses are different. Be mindful of your posture,
and remember to frequently change postures post surgery

Start slowly. Exercise is
going to be tiring, and may
feel different initially
Start by time, not distance.
For example, maybe 5-10
min for the first run. If your
shoulder starts to hurt, stop
running and walk

For running

I waited until 8 weeks to try a handstand and it felt fine at that
time. Also, at 8 weeks I could paddle a shortboard into small
(2 ft) waves, but swimming freestyle in the pool was painful.

Ashley Kennedy, vTOS patient and booklet author

See phase 2 exercise sheet below

While pain at or near the surgery sites should have lessened by this point, don't be surprised if you have pain at or near
the shoulder area on the ipsilateral side (nearly 90% of patients report this). Additionally tension along the inner shoulder
blade region is common

Swelling at rest should be minimal at this time
Swelling with exercise or exerting your arm will
continue to last until your vein heals or your
collateral veins get stronger

Specific Thoracic Outlet Exercises

After the scar has completely healed, a good way to decrease numbness
is by massaging the scar and applying different types of pressure to your
skin. This desensitizes or calms down scar sensitivity.

Jim Heafner, vTOS patient, Doctor of Physical Therapy, booklet author
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Post Surgery Phase 3: Late Recovery 
WHAT TO EXPECT

By about 12 weeks post surgery many people report that their pain is mostly gone, or at least significantly improved
Most people can resume normal daily activities and workout activities within tolerance
Certain more aggressive movements may feel difficult or pain. Approach these slowly
Many people report being able to sleep on the surgical side 

Weeks 9-12

WHAT YOU CAN DO

You will probably have a 3 month follow up appointment with your
surgeon at this time. She or he will likely clear you for all activity at this
time. This means you are safe to run, jump, lift, and more 
Being cleared for activity doesn’t mean that you will have your old level of
fitness immediately. Slowly and gradually keep working towards that, but
proceed with caution
Many people find that they are less likely to have pain or cramping if they
spend time warming up their neck and shoulders before a work out

Daily Activities Exercises

Pain

Numbness

Daily Life Considerations

Swelling

See phase 3 exercise sheet below

In phase 3 you will likely be
close to returning to full
activity. During this time it is
important to continue with
the rehab based exercises
Fear and psychological
stress are a normal aspect
of returning to activity

As you add back in activitities – yoga, running, weight lifting, surfing, climbing, etc. don’t be surprised if you have muscle
spasms in the neck or shoulder blade area on the affected side. This is common. If you feel pain during any activity– STOP 
Recovery takes time! Be patient

By about 12 weeks post surgery many people report that their
numbness is mostly gone, or at least significantly improved
Numbness will continue to improve near the scar for many
months to follow

Swelling will continue with heavy exercise or exertion through the arm
Swelling should decrease quickly after exercising, but this can be minimized by wearing a compression sleeve

Specific Thoracic Outlet Exercises

If your subclavian vein has closed off, and you are
relying on your collateral veins, swelling may be present
for years to follow. Gradually challenging your arm
through progressively more challenging exercises will
help improve swelling over time. 

Jim Heafner, vTOS patient, Doctor of Physical Therapy

After my first rib resection procedure, I had pain in the shoulder
blade region next to my spine for several weeks. Strengthening the
serratus anterior muscle and middle trapezius as well as improving
my middle back flexibility were two key steps to reducing this pain.
Additionally, addressing this area helped relieve some of the nerve
tension and arm weakness I was experiencing. 

Jim Heafner, vTOS patient, Doctor of Physical Therapy



Compression Garments
Depending on the amount of swelling or inflammation post-surgery, it may be advised to wear a compression garment.
Compression sleeves apply pressure to the arms and hand to encourage blood flow back to the heart. This prevents blood
from pooling in the hand and arm and can reduce swelling in the arms and hands. While over the counter compression
sleeves are available, be sure to discuss the grade of compression sleeve with your physical therapist or surgeon.
The goal of venous TOS surgery is to have a patent (open) subclavian vein. But this does not always happen. If your vein is
closed after surgery, your surgeon or physical therapist might suggest that you wear a compression sleeve on the affected
side in order to assist venous return while collateral veins are developing. The sleeve should be worn during the day and can
be removed at night. After 6-9 months you can likely progress to wearing the sleeve only during exercise and when flying.
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Anticoagulation

Most surgeons will require you to be on anticoagulant therapy for 3-6 months post
surgery, this is to prevent re-thrombosis in the early to late postoperative phase.
Medications can be administered orally or via self-injection into subcutaneous tissue.
While on anti-coagulant therapy, be sure to ask about food and diet restrictions as
well as potential interactions with other medications you might be taking. 
While on anticoagulant therapy avoid contact sports or activities that may cause you
to bruise or bleed.

 

Anticoagulation therapy refers to using blood thinning medications to help prevent blood clots. This treatment is often prescribed for people with
venous or arterial TOS. While these medications are unique to each individual, the following is general information that might be helpful while taking
anticoagulants.

"I found that icing the injection
site for 1-2 minutes prior to
injecting the medication made
it much less painful." 
-Ashley (vTOS patient and
booklet author)

TIP FOR ANTICOAGULANT
MEDICATION INJECTIONS

Scar Tissue Care
For the first few weeks post-surgery, protect the scar and keep it clean. During
this time you can get the scar wet, but avoid submerging your scar in water.
When cleaning your surgical area, use mild soap and water, and avoid any
excessive rubbing or scrubbing across this region.
Once your scar has fully closed (after 3-4 weeks), your surgeon or physical
therapist will tell you it is safe to get into water, massage the scar, and start
using lotion and/or other topical creams to assist with the healing process.
On a final note, be sure to protect your scar from the sun. Scar tissue is 'young
skin' that has not been exposed to the sun. Use extra sun protection while
exposing your scar to the sun.

Further Information AnticoagulationCompression Garments Scar Tissue Care

"Compression sleeves can be purchased without a prescription at drugstores and online. Post-TOS surgery, our personal
recommendation is a compression garment that covers the fingers and hand."

FROM THE
AUTHORS

Below is further information on several major topics relating to the post-surgical management of TOS.

2 WEEKS POST SURGERY

5 WEEKS POST SURGERY
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Frequently Asked Questions

You will probably start to feel pretty good in terms of general energy and pain level around 8 weeks post surgery. Most
surgeons will lift any activity restrictions at 3 months post surgery. However, return to full athletic activity will take
significantly more time. As with many other surgeries (ACL repair, achilles tendon repair, shoulder replacement, etc.) it
will likely take one year to return to full athletic function

How long will it take to recover?

Do I really need physical therapy?
Yes! Physical therapy will assist with specific shoulder blade strengthening movement, swelling management,
scar management, and general questions you have regarding daily activities

In the first few weeks, ice can assist with pain and swelling management
After 3-4 weeks, heat can help improve tissue mobility and allow for improved range of motion
After 3-4 weeks, massage and myofascial release are helpful after the scar has fully healed

What other post-surgical modalities are beneficial?

What can or can't I do post-surgery?

Most individuals post-surgery will feel 80% recovered within 5-6 months post-surgery
At 7-9 months, expect to feel 90% recovered
At 12 months, expect near 100% return to normal activities at similar capacity to the pre-diagnosis phase

While each TOS case is different, use the following time frames as a general framework

"Absolutely yes- even if you have been a yoga practitioner for 20 years (like me). Still yes!"
Ashley Kennedy, vTOS patient and booklet author

Discuss these options with your surgeon and physical therapist regarding the most appropriate time to begin these interventions

Ashley Kennedy, PhD 

About the Authors

Jim Heafner, Doctor of Physical Therapy, Orthopedic Clinical Specialist
Jim is a Doctor of Physical Therapy and a certified Orthopedic Clinical Specialist (OCS). He is owner and lead Physical
Therapist at Heafner Health Physical Therapy, a cash-based physical therapy clinic, in Boulder, Colorado. He has authored
3 books- Making Sense of Pain, The Guide to Efficient Physical Therapy Examination, and The Yoga Fix. Jim was
diagnosed with venous Thoracic Outlet Syndrome in 2011. He has had a first rib resection and scalenectomy procedure.

To learn more about Dr. Jim Heafner visit:

Ashley Kennedy is associate professor of philosophy at the Florida Atlantic University Honors College where she teaches
logic, epistemology, philosophy of medicine and biomedical ethics. She is currently writing a book on clinical diagnosis,
and has ongoing research projects in reproductive health and global health ethics. She is also an avid yogi, surfer, free
diver and runner – and had a first rib resection and scalenectomy in October 2018.
To learn more about Dr. Ashley Kennedy visit: 

www.heafnerhealth.com & www.painfreeproject.com

https://ashleygrahamkennedy.weebly.com/

Please utilize the phase by phase progression above regarding specific activities post-surgery
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Medical Disclaimer

The information in this handout is intended to be general information. You should consult a physician before starting any
pain management, self massage, or exercise program.

ALL INFORMATION IS THE OPINION OF THE AUTHORS AND IS NOT A REPLACEMENT FOR MEDICAL ADVICE.

The Digital Millennium Copyright Act of 1998 (the "DMCA") provides recourse for copyright owners who believe that
material appearing on the Internet infringes their rights under the U.S. copyright law. If you believe in good faith that
materials hosted by FB infringe your copyright, you, or your agent may send to FB a notice requesting that the material be
removed or access to it be blocked. Any notification by a copyright owner or a person authorized to act on its behalf that
fails to comply with requirements of the DMCA shall not be considered sufficient notice and shall not be deemed to confer
upon FB actual knowledge of facts or circumstances from which infringing material or acts are evident. If you believe in
good faith that a notice of copyright infringement has been wrongly filed against you, the DMCA permits you to send to FB a
counter-notice. All notices and counter notices must meet the then current statutory requirements imposed by the DMCA;
see http://www.loc.gov/copyright for details. We suggest that you consult your legal advisor before filing a notice or
counter-notice. Also, be aware that there can be penalties for false claims under the DMCA.

COPYRIGHT POLICY

This handout has been provided as general information for exercise and rehabilitation and is intended for educational
purposes. Consult with a physician prior to starting any rehabilitation or exercise program. This handout does not contain
medical advice. The instructions and advice presented are not a substitute for professional testing, instruction, or training.
The creators, producers, and distributors of this handout disclaim any liabilities or loss, personal or otherwise, in
connection with the information, guidelines, recommendations, exercises, and advice herein.

ANY INDIVIDUAL BEGINNING THE MENTIONED, OR BEGINNING ANY OTHER EXERCISE PROGRAM,
SHOULD FIRST CONSULT WITH A QUALIFIED HEALTH PROFESSIONAL. DISCONTINUE ANY EXERCISE
THAT CAUSES DISCOMFORT AND/OR DYSFUNCTION AND CONSULT WITH A QUALIFIED MEDICAL
PROFESSIONAL.



General Pain and
Exercise Guidelines Pain <3/10

Low Pain 

Progress to more
strenuous activities at
home and work
Progress flexibility and
mobility exercises to full
range of motion
Perform lifting, carrying,
and strengthening
movements as tolerated 
Focus on strengthening
exercises that match
daily activities

 
Moderate Pain 

Focus on restoring
normal range of motion
Continue to focus on
reducing pain through
flexibility exercises
Initiate strengthening
exercises (light, 15-20
repetitions per set)
Continue ice or heat for
pain management as
desired

Pain 4-6/10 
High Pain 

Gentle pain free
movements
Find positions of
comfort to reduce pain
Avoid lifting or
strengthening
movements when pain
levels are high
Consider ice or heat
for pain management

Pain >7/10

IDENTIFY WHICH CATEGORY
YOU FIT INTO AND FOLLOW THE
GUIDELINES ACCORDINGLY

THORACIC OUTLET SYNDROME (TOS)
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SHOULDER RANGE OF MOTION SLIDES DOSAGE: 2 SETS X 15 REPSEXERCISE 1:

Reach your arm overhead as far as tolerated
Slide your hand and forearm along the foam roller 
Keep your thumb pointed upward

Focus Points
YOU CAN USE A TOWEL OR

BALL TO SUBSTITUTE

EXERCISE 2:

Draw your shoulder blades down and back
Keep your chin tucked and back of neck lengthened
Raise arms away from your sides

DOSAGE: 2 SETS X 15 REPS

Focus Points

SHOULDER BLADE T'S HOLD 1-2 SEC/REP

EXERCISE 3: DOSAGE: 2 SETS X 30 SEC HOLDGOALPOST STRETCH ALTERNATE SIDES

While on your back, place arms in “goalpost” position
Bend knees and drop to one side

Focus Points

If a movement increases pain or symptoms, STOP and modify that activity 
GENERAL RULE TO FOLLOW

AVOID ACTIVATING THE
UPPER SHOULDER MUSCLES



If a movement increases pain or symptoms, STOP and modify that activity 
GENERAL RULE TO FOLLOW

EXERCISE 2:

Draw your shoulder blades down and back
Keep your chin tucked and back of neck lengthened
Raise arms away from your sides
Avoid activating the upper shoulder muscles

DOSAGE: 2 SETS X 15 REPS

Focus Points

SHOULDER BLADE Y'S HOLD 1-2 SEC/REP

EXERCISE 1: DOSAGE: 2 SETS X 15 REPSSHOULDER ACTIVE RANGE OF
MOTION WITH CORE ACTIVATION

Raise arms overhead with thumbs pointing upward
Keep your core engaged & low back flattened against floor
Keep your chin tucked throughout the movement

Focus Points

THORACIC OUTLET SYNDROME (TOS)
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EXERCISE 3: DOSAGE: 2 SET X 30 SEC. EACH
Focus Points
Start in a high plank position
Slowly drop your head to the ground
Arms will naturally work themselves overhead

DOWNWARD DOG STRETCH

EXERCISE 4:

Focus on getting motion through the shoulder blade
Perform full circles- shrugging the shoulders, pressing forward,
pulling back, and reversing the movement

Focus Points

SHOULDER BLADE ROLLS DOSAGE: 2 SETS X 15 REPS

FOCUS ON ALL ASPECTS
OF THE CIRCLE



If a movement increases pain or symptoms, STOP and modify that activity 
GENERAL RULE TO FOLLOW

Draw in your core muscles  
Alternate reaching one arm overhead at a time
Keep your chin tucked and back of your neck lengthened

EXERCISE 3: FRONT PLANK SHOULDER TAPS

EXERCISE 2: DOSAGE: 3 SETS X30-60 SEC
Focus Points
Draw in your abdominals and press your hips forward
Reach your top arm overhead as far as possible
Do not let your hips and low back move at the top of the arm reach

SIDE PLANK ACTIVE REACHES

EXERCISE 1: DOSAGE: 2 SETS X 15 REPS

Focus Points

ALL 4'S SHOULDER 
REACHES OVERHEAD

Focus Points

DOSAGE: 3 SETS X30 SEC

Draw in your abdominals toward your spine 
Alternate tapping 3-positions with one hand (right center, left)
Do not let your hips and low back move while in the plank

(ON EACH SIDE)

THORACIC OUTLET SYNDROME (TOS)
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EXERCISE 4: DOSAGE: 2 SET X 15 REPS
Focus Points
While face down, perform a 'snow angel' movement
Keep your shoulders above your hands throughout
Keep your core engaged to avoid using the low back 

FACE DOWN ANGELS


