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NTOS - Presentation

Are of compression:
Scalene triangle
Costoclavicular
Pectoralis minor space

Pectoralis
minor

Which structure is compressed ?
NTOS (95%)
VTOS (4%)
ATOS (1%)

Mixed TOS (%7?)



NTOS - Controverse
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THE COCHRANE
COLLABORATION®

2014

“One of the most controversial clinical entities in medicine”




NTOS -

Controverse

Peet 1956: Term thoracic outlet syndrome

1960-1970: A popular operation
— 1962: Claggett: first rib resection
— 1966: Roos: trans-axillair first rib resection

— 1979: Sanders: Supraclavicular scalenectomy for
recurrent TOS

1980-1990: Discouraging results...




NTOS — “discouraging results”

Multiple publications (Dale, Horowitz, Wilbourn, ...)

— Brachial plexus lesions 10 — 30%
— Recurrent TOS up to 26%
— Mortality +++




NTOS — Controversy at three levels

= Diagnostic:
— Heterogeneous clinical presentation
— Low sens/spec technical investigations
— Overlap with other diseases
= Therapeutic:
— Numerous technigues
— Contradicting results
— Different outcome parameters
= Scientific:
— No level 1 evidence (Retrospective, single centre, small
populations)




SVS Reporting Standards 2016

Reporting standards of the Society for Vascular
Surgery for thoracic outlet syndrome

Karl A. Illig, MD,” Dean Donahue, MD.,"” Audra Duncan, MD.," Julic Freischlag, MD."

Hugh Gelabert, MD," Kaj Johansen, MD," Sheldon Jordan, MD.* Richard Sanders, MD," and

Robert Thompson, MD,' Tampa, Fla; Boston, Mas; London, Ontarie, Canada; Sacramento and Los Angeles,
Calif; Seattle, Wash; Awrora, Colo; and St. Lowuis, Mo

Diagnosis of NTOS requires at least 3 of the following :

Symptoms and history consistent with NTOS
Physical examination consistent with NTOS
No plausible differential diagnosis

Positive result on test injection




NTOS — Reporting Standards

Reporting standards: Workup. As many as possible
of the following factors should be reported, if performed
for evaluation of NTOS.

1. Hi

a.

Step by step instructions are provided:

History taking
Symptoms
Prior treatment
History of trauma
Occupation, hobbies
Clinical examination with provocation tests

C.

t
. Ph
a.
b.

C.

story
Symptoms:
weakness
i. Type of symproms and distribution
ii. What causes the symptoms and what makes
them worse?
1. Specifically arms overhead, driving, exer-
cising, and activities of daily living
2. Sleeping difficulties, pain
Temporal pattern of symptoms—how long
have they been present, waxing and waning
vs steady worsening (or plateauing)

Pain, numbness, tingling, and

. Prior treatment and results (if surgery, residual vs

recurrent sympmms)

c. History of trauma, with single episode vs repeti-

tive  motion described and

differentiated

injury clearly

. Occupation, with specific description of any po-

tential relevant factors (prolonged kevboarding,
arms overhead)
Relevant avocations, sports activities

. Arm dominance

ysical examination

Posture and any abnormal movement
Spontancous use of affected arm

Presence or absence of visible hand (thenar,
hypothenar, or interosscous) muscle atrophy
compared with contralateral side

. Neurovascular examination art rest




NTOS: Provocation tests

Elevated Arm Stress Test (EAST)

Issue: lack of standardisation




Standardised EAST measurement




Lack of objective outcome parameters

Reporting standards of the Society for Vascular
Surgery for thoracic outlet syndrome

Karl A. Illig, MD,” Dean Donahue, MD,"” Audra Duncan, MD,* Julie Freischlag, MD,?

Hugh Gelabert, MDD, Kaj Johansen, MD,' Sheldon Jordan, MD,* Richard Sanders, MD," and

Robert Thompson, MD,' Tampa, Fla; Boston, Mas; London, Ontario, Canada; Sacramento and Los Angeles,
Calif; Seattle, Wash; Awrora, Colo; and St. Lowis, Mo

Three instruments recommended for reporting outcome:

1. (Quick)DASH: Disabilities of the arm, Shoulder and Hand Questionnaire
2. CBsSQ: Cervical-Brachial Symptom Questionnaire
3. TOS disability scale




NTOS — Reporting Standards

(Quick) DASH
1. Provides a scale for DISABILITY

2. Is not highly dicriminatory for NTOS, does not differentiate from other diagnoses




NTOS — Reporting Standards

Please rate your ability to do the following activities in the last week by circling the number below the appropriate response.

NO MILD MODERATE SEVERE

DIFFICULTY  DIFFICULTY  DIFFICULTY  DIFFicuLTy UNABLE

Open a tight or new jar. 1 2 3 -
Do heavy household chores (e.g., wash walls, floors). 1 2 3 4

Carry a shopping bag or briefcase.

Wash your back.

Use a knife to cut food.

Recreational activities in which you take some force
or impact through your arm, shoulder or hand
(e.g., golf, hammering, tennis, etc.).




NTOS — Reporting Standards

CBSQ
1. Provides a scale for SYMPTOMS
2. Seems more dicriminatory for NTOS than QuickDASH

3. Helps differentiate from other diagnoses




NTOS — Reporting Standards

When is TOD successful?

QuickDASH and CBSQ are supposed to show around 30% improvement
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Catharina Hospital, Eindhoven

* Prospective cohort study January 2017 — December 2019
* Diagnosis and treatment according to reporting standards

 TOS disability scale
e Cervical-Brachial Symptom Questionnaire (CBSQ)
e Disabilities of the arm, Shoulder and Hand (DASH) questionnaires
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Results 2017-2019

on of NTOS
N=422

MNTOS care pathway NTOS care pathway
complete incomplete
N = 360 N =62

Diagnosis NTOS Other diagnosis MNo diagnosis
N =296 N =34 N =30

Physiotherapy
succesful

N =58

Other diagnosis after
MDC =26

Refrained from
further therapy

outlet
ssie (TOD)

Physiotherapy /
Waiting list TOD
N =45
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Results 2017-2019

TOS disability scale scores

Baseline (n=168) 3 months (n=99) 6 months (n=124) 12 months (n=94) 24 months (n=15)
(p<0.001) (p<0.001) (p<0.001)




Results 2017-2019

CBSQ scores

Baseline (n=168) 3 months (n=99) (p<0.001) 6 months (n=124) 12 months (n=94) 24 months (n=15)
(p<0.001) (p<0.001)




Results 2017-2019

DASH scores

Baseline (n=168) 3 months (n=99) 6 months (n=124) 12 months (n=94) 24 months (n=15)
(p<0.001) (p<0.001) (p<0.001)




Results 2017-2019

Happy with results

Partly happy, would do it
again
Unhappy with results

Initially happy, however
FECUrrence




Results 2017-2019

* Mean hospital stay: 1.39 days

 Complications over 363 TOD procedures:
1x pneumonia
1x pulmonary embolism
2x Horner’s syndrome
2x Winged scapula
1x Brachial vein thrombosis
1x pneumothorax (10-days after surgery)
3x post-operative bleeding, 2 with re-intervention
1x chylous leakage (resolved w/ MCT)
1x wound infection
NO: brachial plexus injury, NO major intraoperative bleeding




Conclusion

SVS gudelines provide a useful tool for managing and reporting NTOS

Systematic work-up according to NTOS pathway provides good guidance on
diagnostics and treatment.

These first results are promissing, long term results have to be awaited

Thoracic outlet decompression surgery performed in a high-volume center
is safe.




