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Preface

After the success of our 1st and 2nd editions, focusing on 
the basics of shoulder surgery and shoulder arthroscopy, 
we are pleased to introduce the 3rd edition. The aim of 
this book is to create a bridge between basic and advanced 
operative procedures in shoulder arthroscopy. Therefore, 
we are delighted that numerous specialized shoulder sur-
geons from all over the world have contributed to this 
edition. Their insight in special procedures will help the 
reader to understand and to treat difficult pathologies of 
the shoulder. We have also aimed to make allowance for 
the diversity of operative procedures for treating the same 
pathology. Therefore, we have provided alternative opera-
tive techniques for identical or similar pathologies. We 
hope that through this variety the reader will find the one 
option which fits best for him or her, as well as the patient 
and surgical setup.

Each chapter is structured to show: indication; opera-
tion principles; preoperative assessment, with clinical 

examination, patient information, and consent; relevant 
imaging; positioning and preparation; operative tech-
nique; and postoperative management, as well as follow-
up treatment.

A big thank you to our families, partners, and children, 
who have supported our activities and duties much more 
than normal.

We hope that those who laid their hands on the 1st edi-
tion 20 years ago, as well as those who show their curiosity 
for the first time, will read the chapters and study the illus-
trations with great interest, so expanding their knowledge 
and surgical horizons.

Andreas B. Imhoff
Jonathan B. Ticker

Augustus D. Mazzocca
Andreas Voss
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1
Anatomy and biomechanics of the shoulder

LUCCA LACHETA and BASTIAN SCHEIDERER

INTRODUCTION

Pathologies of the glenohumeral joint frequently require 
surgery. Therefore, knowledge of the anatomy and its bio-
mechanical impact is essential for orthopedic surgeons in 
order to treat patients most effectively. This chapter pro-
vides an overview of structures surgeons should take into 
consideration pre-, intra-, and postoperatively.

The mobility of the upper extremity is based on the 
anatomy and functional interaction of the shoulder com-
plex, which enables the widest range of motion of all joints 
in the human body.

The bony shoulder complex consists of scapula, clavicle, 
and humerus. These bones form the glenohumeral (GH) 
joint, the acromioclavicular (AC) joint, and the sternocla-
vicular (SC) joint.1
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4  Anatomy and biomechanics of the shoulder

The osteoarticular configuration of the glenohumeral 
joint offers six degrees of freedom—three in rotation and 
two in translation. The extent of translation varies in indi-
viduals, mainly depending on stiffness and laxity of the soft 
tissue (capsule and ligaments) and less so on the muscu-
larly setting.

In the following the important anatomical structures 
and their biomechanical relevance for motion and stabil-
ity are described.

LANDMARKS

Even experienced shoulder surgeons identify and point 
out the important anatomical landmarks prior to surgery. 
These relevant bony structures are the acromion, the spine 
of scapula, the AC joint, the clavicle and the coracoid pro-
cess (Figure 1.1).

Acromioclavicular joint

The AC joint with the clavicle in prolongation, is the only 
connection between scapula and bony thorax. It is a diar-
throdial joint with a disc in between the joint partners.2

Superiorly the AC joint is covered by the insertion of tra-
pezius and deltoid muscles. Inferior it is characterized by 

the coracoclavicular ligaments originating from the cora-
coid process, inserting to the lateral part of the clavicle. 
The coracoclavicular ligaments are divided into conoid 
band medially and trapezoid band laterally. The mean dis-
tances between the lateral edge of the clavicle to the inser-
tion site of the conoid ligament are 24.9 ± 3.8 mm (range 
18.3–31.8 mm) and 46.3 ± 5.1 mm (range 21.9–43.9 mm) 
to the conoid tuberosity.3

Beside the coracoclavicular ligaments, which stabi-
lize the clavicle in the vertical direction, the acromiocla-
vicular ligament strengthens the AC-capsule, preventing 
enhanced horizontal translation.4 The AC ligament can be 
separated into a superoposterior bundle and the anteroin-
ferior bundle. The superoposterior bundle runs posteriorly 
toward the distal clavicle from the acromion at an average 
angle of 30° to the joint surface.5

Acromion

The acromion forms the “roof of the shoulder.” The mean 
distance between the apex of the humeral head and the 
acromion is 9–10 mm on anteroposterior (a.p.) radio-
graphs.6 An acromiohumeral interval of less than 6 mm is 
pathological, indicating a rotator cuff tear.6

Anatomical variations of the acromial arch were 
described by Bigliani et al.7,8 They distinguish three mor-
phologic types on outlet radiographs: type I “flat,” type II 
“curved,” and type III “hooked.” Type III acromion spurs 
were found to be associated with superior rotator cuff dis-
ease in 70% of cases.7

Coracoid process

The coracoid process originates from the anterior superior 
neck of the scapula. Its horizontal part curves lateral and 
can be palpated in the deltopectoral groove. The coracoid 
apex gives insertion to the conjoined tendons (short head 
of the biceps brachii, coracobrachialis) (Figure 1.2). Lateral 
at the horizontal portion the coracoacromial ligament is 
attached, medially the pectoralis minor muscle inserts. 
Located close to the coracoid base, the coracoclavicular 
ligaments originate at an average distance of 28.5 mm 
from the anterior tip.9 The vertical part of the coracoid 
process is supplied by the supra-scapular artery and the 
horizontal part by branches of the axillary artery. It was 
thought that preservation of the axillary artery branches 
could be a possible solution to prevent non-union and lysis 
of the bone transfer in the Latarjet procedure.10

GLENOHUMERAL JOINT

Humerus and glenoid

The humeral head has an articular surface of approxi-
mately 24 cm2 and is 2.5 cm in radius (a.p.-front).11 

S

A

AC CL

C

Figure 1.1  Right shoulder. Anatomical landmarks: clavicula 
(CL), acromioclavicular joint (AC), acromion (A), spina scapulae 
(S), and coracoid process (C).
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