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ANNOUNCEMENTS:

· Teaching Assistants for Anatomy Lab will be held on Tuesdays and Saturdays, beginning next Tuesday (8/29)

· Saturdays:  10-12 p.m.  (TA’s:  Fathy, Ostrower, Pankratz, Robb)

· Tuesdays:  6-8 p.m.  (TA’s:  Cauchi, Demke, Minns, Regner)

· Next week there will be no specific TA assignments to areas

· They will check for interest/attendance of MSIs and then assign TAs

Osseofibrous Tunnels, Synovial Tendon Sheath, & Synovial Bursa

**Disclaimer:  the microphone was not used the entire lecture, therefore some parts were not fully audible***

For the past week and a half, we have familiarized ourselves with muscular anatomy and how muscles work, including their connections with the CNS and PNS and how they work on joints.  Today’s lecture will slightly complicate the image.  So far we have dealt with one bone connecting to another over one joint and moving in relation to the other.  Now we will examine the peculiar hand musculature that can span several joints from the forearm to hand digits.

[image: image1.png]



[image: image2.png]


[image: image3.png]7



[image: image4.png]


Arm

Forearm



Hand

[image: image5.png]


Digits
[image: image6.png]7




· Figure (A) shows muscle from one bone to next spanning one joint.  Movement is in the direction of arrows.

· Figure (B) represents the muscles that span more than one joint.  An anchor (blue ring) is necessary to keep muscle close to the bone

· Figure (C) demonstrates flexion when a muscle spans more than one joint without being anchored.  This is NOT POSSIBLE for the muscle to be so far from the bone.  Muscles and/or tendons must be anchored at some point(s) so they will allow the muscle to work on each area without detaching from the skeleton.

The explanation of the mechanism by which this works is by three different structures:

1) OSSEOFIBROUS TUNNELS

a) Name implies tunnels interposed with bone and something made out of fibrous tissues

b) Functions as an anchoring device

i) Example:  the wrist is surrounded by a band of connective tissue

· Anterior side:  Flexor Retinaculum

· Posterior side:  Extensor Retinaculum

· Refer to pg. 208, Fig. 6.35 in Grant’s Dissector
· The flexor retinaculum forms a huge tunnel through which tendons and the median nerve flow through; it serves to anchor everything anterior at the wrist joint.

· The posterior side is composed of 6 indentations forming osseofibrous tunnels for the 6 tendons of the posterior forearm muscles.   The tunnels are bridged by the extensor retinaculum.

· Without retinaculum, the muscles would go in an awkward way.

2) SYNOVIAL TENDON SHEATH

-Tendons in tunnels cross very sharp angle of bones (esp. during hyperflexion)

-Synovial Tendon Sheaths provide a protective mechanism for tendons against friction/wear & tear

a) Histology of the sheath:

i) Outer layer:  fibrous

· Stationary—fixed against the bone and partially to tendon

ii) Inner layer:  layer of flat synovial cells forming a viscous fluid that fills the space and allows gliding of the muscle without causing friction

·  Moveable--allows for protection of tendon

iii) Mesotendon:  The space where outer layer reflects

· Allows blood vessels and nerves to reach the tendon without piercing anything

iv) The shorter the segment, the more limited movement

v)    Tendon never comes in direct contact with bone

b) Carpal Tunnel Syndrome

i) Carpal tunnel fully occupied by both tendons & median nerve

ii) Tendon or Connective Tissue swelling exercises pressure on tunnel and compresses median nerve causing Carpal Tunnel Syndrome

iii) Refer to pg. 210, Fig. 6.37 in Grant’s Dissector
(1) Dissected wrist showing multitude of tendons from the forearm to hand; opened osseofibrous tunnels (flexor retinaculum severed)

iv) Refer to pg. 208 in Grant’s Dissector & pg. 775, Fig. (C) in Moore’s
(1) Cross section of carpal bone arrangement

(a) Flexor retinaculum forms carpal tunnel

c) Bad Aspect of Synovial Sheaths

i) Synovitis:  infection of the synovial sheath

(1) It is practically avascular: a viscous fluid full of sugar and proteins

(2) Bacteria gets into and flourish due to lack of blood to combat and ample food supply

(a) Length of sheaths in digits 2, 3, & 4 are short (length of finger)

· Open it if it gets infected (simple antibiotic treatment will not work)

(b) In the thumb & digit 5, the sheaths are continuous and go from tip of digits to forearm

· Infection is grossly more complicated

(3) How does the bacteria get in:

(a) Wound in the finger that perforates the synovial sheath (dirty knife, scapula, etc…)

(b) Can’t get in if the sheath remains intact


d)   Refer to pg. 772, Fig. 6.57 (C) in Moore



i)     Demonstrates how the outer layer becomes/is continuous with the inner layer


e)   Refer to pg. 211, Fig. 6.39 in Grant’s Dissector
ii) The tendon is adhering to the bony background because of osseofibrous tunnel

iii) Allows individual movement of joints of digits because tendon is anchored all the way down

f)   Refer to pg. 775, Fig. (C) in Moore
i)     Cross section of the carpal tunnel

ii)    Will see real-life example in lab 

g)   Refer to pg. 741, Fig. 6.43 (A) in Moore
i)     Tendon sheaths showing digits 1 & 5 continuous w/ forearm and digits 2, 3, & 4 separate

3)    SYNOVIAL BURSA 

a)    Bursa:  no defined shape; like a flattened pillow with one side flatly sitting on opposite side



i)     Same composition as synovial sheath

· Fibrous outer layer, inside composed of synovial cells



ii)    Where do we need bursa?

(1) Example:  shoulder (deltoid)

(a) Allows muscle to glide on the bony background without creating much friction or injuring the muscle

(b) Refer to pg. 791, Fig (A) & (C) in Moore
(i) Cross-section of bursa of deltoid muscle/glenohumeral joint

(ii) Digital imaging of bursa of deltoid muscle/glenohumeral joint

1. Enlargement due to infection, scarring, calcification, etc…would be visible, therefore can find out with tremendous precision what goes on in this type of pathology

(c) Bursa around the shoulder is frequently injured in sports (subscapular, subdeltoid bursa)

(i) Bursitis:  fibers ossifying in Bursa

1. Extremely sensitive—all synovial joints, once injured, never fully regain function (maybe 60-80%)

Dr. Vidic advised the class to BE AWARE—we will find something unusual in lab today

· How to determine the function/movement of fingers:

· Midline of Body for adduction—NOT TRUE FOR FINGERS

· Axis/Midline is the MIDDLE FINGER

· Towards:  Adduction

· Away:  Abduction

· Anterior (palmar) interosseous muscles [medial sides of bones]—Adduct

· Dorsal Interosseous [lateral sides of bones]—Abduct 

· Muscles of the middle finger are for stabilization
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