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(57) ABSTRACT 

A bone stabilizing apparatus includes a stem member and an 
extension member, the stem member having a distal end for 
insertion Within the intramedullary canal of a human humerus 
and the proximal end connected to the extension member. The 
extension member has radially directed threaded holes either 
pre-formed or created after the bone stabilizing apparatus is 
installed into the humerus. The threaded holes alloW ?xation 
of stabilizing screWs With suture posts, or a Washer structure 
to grip the surface of the bone and/or surrounding ligaments 
or muscle. A prosthetic or the natural humeral head can be 
attached to the extension member. In a preferred embodiment 
a guide structure directs the drill and stabilizing screWs radi 
ally through the central axis of the extension member. 

20 Claims, 16 Drawing Sheets 
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INTRAMEDULLARY ROD APPARATUS AND 
METHODS OF REPAIRING PROXIMAL 

HUMERUS FRACTURES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an apparatus and method for the 

?xation of proximal humerus fractures in which one or more 
bone pieces must be aligned with the major portion of the 
bone. In proximal humerus fractures, displacing forces such 
as muscle connections acting on the fragments of the fracture 
frequently cause bone fragments to separate and pull away 
from the main part of the humerus. In alternative embodi 
ments, this invention provides an apparatus and methods for 
internal ?xation of fractured humerus bones, nonunions, and 
primary and metastatic tumors, in each case providing ana 
tomic alignment to reduce impingement and promote heal 
ing. 

2.Description of the Related Art 
The conventional methods and apparatuses for treating 

proximal humerus fractures have respective shortcomings 
relating to effective treatment of many of the numerous cat 
egories of fractures. These categories correspond to proximal 
humerus fractures having predictable patterns. Speci?cally, 
displaced proximal humerus fractures are classi?ed accord 
ing to the displacement of humerus segments. Various appa 
ratus and methods appear in the related art for treating proxi 
mal fractures of the humerus, including plates, screws, 
sutures and rods, but none of these solve all of the problems 
relating to ?xation of these fractures. 
One major problem in treating humerus fractures is the 

dif?culty of ?nding adequate bone stock to secure the related 
art internal ?xation means. The related art methods of ?xation 
are therefore frequently dif?cult and unsuccessful, leading to 
possible loss of ?xation, loss of fracture reduction, nonunion 
or malunion. Further, in many cases these methods do not 
allow early motion. Early motion is bene?cial for cartilage 
nutrition and to prevent intraarticular adhesions and shoulder 
stiffness. 
Some related art methods of ?xation employ sutures 

attached to the rotator cuff musculature. Such a means of 
?xation does not provide the ease, anatomic alignment, and 
stability of the present invention, thereby also possibly lead 
ing to loss of fracture reduction or ?xation. 
A ?rst conventional device, such as is shown in US. Pat. 

No. 4,919,670 to Dale et al., includes a stem portion for 
insertion into the intramedullary canal of the humerus and a 
head portion to replace the head of the humerus. This type of 
device is ineffective, however; at assisting in the ?xation of 
bone fragments such as the lesser or greater tuberosity, or 
when the head of the humerus is to be saved. For example, the 
modular humeral prosthesis is designed to replace the natural 
humerus head and is not designed for a situation wherein the 
proximal humerus is fractured but the head is still attached or 
can be salvaged. 

Another related art device is shown in US. Pat. No. 5,066, 
296 to Chapman et al describes an intermedullary rod used in 
the treatment of bone fractures. The Chapman apparatus uti 
liZes an elongated body member inserted into a bone cavity 
and a tab member attached to the body member by a separate 
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2 
screw. The tab member has a transverse clearance aperture 
created prior to the tab member’s attachment to the body 
member. A screw passes through the pre-formed clearance 
aperture, threads into a bone mass and pulls the bone against 
the tab member. The screw threads do not engage the tab 
member. Further, locking tabs on the tab member engage 
recesses on the body member, thereby eliminating any oppor 
tunity to rotate the tab member to selectively position the tab 
member aperture. This restriction limits the ?exibility of this 
related art because, frequently, the pre-installed aperture can 
not be optimally positioned. Further, this Chapman apparatus 
is applicable to diaphyseal fractures, i.e., fractures of the main 
bone shaft, and not metaphyseal or epiphyseal fractures such 
as proximal humerus fractures 

Still another related art device is shown by US. Pat. No. 
5,1 12,333 to Fixel and relates to ?xation of femoral and tibial 
bone fractures. This type of intramedullary nail provides ?xa 
tion of fractures of bone shafts, in which the intramedullary 
nail provides compressive force to the separated shaft por 
tions. The Fixel intramedullary nail, however, is not 
addressed to, nor effective for, proximal humerus fractures, 
particularly the segmented proximal humerus fractures. The 
reason that Fixel, and similar, methods are not effective for 
such segmented fractures is that the intramedullary nail 
secures bone fragments using individual screws attached to 
bone and traversing through the nail to attach to bone as well. 
With segmented proximal humerus fractures, however, there 
is frequently little bone stock suitable for the screws to anchor 
to, and the bone that is available is frequently weak. Further, 
in one embodiment directed toward the ?xation of distal 
femoral or tibial fractures, the Pixel method requires the 
individual screws to pass through the slotted tip of the nail, 
thereby limiting the possible directions of approach. This 
may serve for femoral and tibial fractures, but is unlikely to 
work for proximal humerus fractures with its accompanying 
complex anatomy and fracture patterns. The reason is that, for 
such complex anatomy and fractures, there is need for sig 
ni?cant freedom in the placement of ?xation screws to allow 
the surgeon to capture each of the individual fracture frag 
ments and ?xate them. The alternative means employed by 
the intramedullary nail to secure bone fragments involves a 
plate, and a plate is not appropriate for use in many proximal 
humerus fractures wherein the strength of surrounding soft 
tissue or musculature and not the bone itself is the best means 
available for stabilizing the fracture. Additionally, a plate is 
very prominent, and may cause impingement. 

Another related art device is described, for example, within 
US. Pat. No. 5,201,733 to Etheredge, III, and relates to the 
?xation of a bone fracture in which fractured bone pieces are 
?rst positioned and held in place with preferably bioabsorble 
screws and pins. Metal reconstruction plates are then attached 
to the external surface of the bone with screws, clamps, or 
pins, without regard to the location of the underlying bioab 
sorbable screws and pins. This Etheredge and related meth 
ods therefore rely on the strength of the bone to hold the plate, 
and in many patients with proximal humerus fractures the 
bone quality is not adequate for such ?xation, thereby incur 
ring the risk of loss of ?xation of the fracture. Further, this 
method is generally ineffective in a proximal humerus frac 
ture wherein multiple bone fragments are separated from the 
humerus. This is because a straight plate is not appropriate on 
a rounded humerus fragment, such as a head. Therefore, this 
Etheredge and related plate methods are best applicable for 
diaphyseal fractures only, not the metaphysical and epiphy 
seal types such as those that occur with proximal humerus 
fractures. 
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Another shortcoming of plate methods is that the installa 
tion of a plate involves stripping of the soft tissues from the 
bone. This is necessary for the plate to lie ?at on the bone. The 
stripping, hoWever, inhibits subsequent blood supply to the 
fragments because the soft tissue attachments provide that 
blood supply. This blood supply reduction can retard healing 
of the bone. Therefore, any ?xation applied to the super?cial 
surface of the bone risks damage to the blood supply of the 
bone fragments. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to overcome the 
above-identi?ed problems in the related art, and to provide an 
apparatus and methods for precise and stable ?xation of 
proximal humerus fractures to promote correct anatomic 
bone position With reduced chance of bone ?xation failure or 
later impingement. 

It is a further object of this invention to provide a method 
and apparatus for ?xation of a proximal humerus fracture that 
alloWs motion of the humerus early in a patient’s recovery. 

Another object of this invention is to provide a method of 
stabiliZing a proximal humerus fracture using inventive screW 
means to stabiliZe the fracture. 
A further object of this invention is to provide an apparatus 

that can be adapted for use With all categories of proximal 
humerus fractures. 
A still further object of this invention is to provide for 

optional replacement of the proximal humeral head. 
Another object of this invention is to provide a method and 

apparatus for stabiliZing and repairing intraosseous cavities, 
voids, or pathologic fractures from primary and metastatic 
tumors. 

A still further object of this invention is to provide a method 
and apparatus to stabiliZe and treat non-union and malunion 
of fractures. 
A further object of this invention is to provide an improved 

method and apparatus for ?xture and repair of humeral shaft 
fractures. 

The present invention is directed to an apparatus for and 
method of treating proximal humerus fractures, humeral shaft 
fractures, nonunions and malunions of the proximal humerus 
or humerus shaft, and cavities resulting from primary and 
metastatic tumors. This invention also alloWs for reattach 
ment or replacement of the humeral head. The method alloWs 
for internal ?xation of fractures of substantially all knoWn 
patterns. 

In a general embodiment, the intramedullary rod of the 
present invention comprises a stem member and an extension 
member. The apparatus may be a one-piece structure of one 
material, or may be either a permanent or removable assem 
bly of a stem member and an extension member. 

The stem member is elongated, substantially cylindrical, 
and incorporates a plurality of transverse passages, either 
preformed or fabricated at time of insertion. Each transverse 
passage extends transversely through the longitudinal axis of 
the stem portion and is shaped for receiving stabiliZing screWs 
or equivalent structures for securing the intramedullary rod to 
the humerus. The proximal end of the stem member for this 
illustrated embodiment is slightly angled, relative to the cen 
tral longitudinal axis of the major portion of the stem. Alter 
natively, the extension and stem member can be collinear. 

In a ?rst embodiment the extension member connects to the 
proximal end of the stem member, by threads or equivalent 
attachment means. 

The extension member is formed of a material suitable for 
being drilled and, if self-threading screWs are not used, 
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4 
tapped. The extension member is described further beloW as 
substantially cylindrical, but it can have a square, rectangular, 
triangular, or other shape in cross-section. Stabilizing screWs, 
generally self-threading, are removably screWed into the 
intramedullary rod to apply ?xation force to the fractured 
bone or associated soft tissue, for the purpose of stabiliZing 
the humerus fracture and alloWing it to heal. The ?xation 
force is exerted by the stabiliZing screW head, preferably 
through a force-distributing member, such as, for example, a 
claW Washer, or by sutures looped through securing members 
formed on the stabiliZing screWs. This invention thereby pro 
vides a novel method of distributing the ?xation force over a 
larger area of surrounding bone and soft tissue. 

Another embodiment includes structure for ?xing the natu 
ral humerus head to the extension member at a proper angle. 

Still another embodiment includes a prosthetic humerus 
head With structure for attaching the prosthetic to the exten 
sion member at a proper angle. 
A still further method and apparatus includes passages 

formed in the extension member through Which a biocom 
posable glue or cement is injected, thereby ?lling 
intraosseous cavities betWeen the extension member and sur 
rounding bone material. 
A further embodiment includes ?xation devices inserted 

into the extension member and secured by a ?lling type 
cement into cavities in the proximal humerus. 
As a still further embodiment, the present inventive method 

includes the steps of inserting the stem portion of the 
intramedullary rod into the medullary canal of the humerus; 
attaching the extension member to the stem portion; drilling 
and, optionally, tapping passages into the extension member; 
af?xing a screW into such passages to provide means of grip 
ping and stabiliZing the fractured bone and surrounding tissue 
to the intramedullary rod, thereby realigning the fractured 
ends into anatomic position. 
A further method includes an adjustable screW alignment 

guide Which is removably and temporarily attached to the 
extension member to provide a guide for accurate and on 
center drilling of the extension member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a lateral vieW of an intermedullary rod 
according to a ?rst embodiment, With pressure-type and 
suture-type stabiliZing screWs shoWn inserted in the extension 
member; 

FIGS. 2A, 2B and 2C shoW details of the pressure screW, 
Washer and suture mount of FIG. 1; 

FIG. [3] 3A depicts a removable screW alignment guide, 
shoWn inserted in the extension member; FIG. 3B shows a 
screw guide sleeve usable with the screw alignment guide of 
FIG. 3A; 

FIG. 4 is a partially cut-aWay lateral vieW of an angled 
?xation bracket attached to an extension member via screW 
means and to an anatomic head fragment via sutures; 

FIG. 5 shoWs a perspective vieW of the angled ?xation 
bracket of FIG. 4; 

FIG. 6 is an alternate embodiment of FIG. 4, shoWing a 
lateral cutaWay vieW of an angled ?xation bracket attached to 
an extension member via screW means and to an anatomic 
humeral head via additional screW means. 

FIG. 7 is another alternate embodiment of FIG. 4. shoWing 
a lateral cutaWay vieW of an angled ?xation bracket attached 
to an extension member via screW means and to an anatomic 

humeral head via multiple-pitch “Herbert” screWs. 
FIGS. 8A, 8B, and 8C shoW still another alternate embodi 

ment of FIG. 4, shoWing a lateral vieW of an angled ?xation 
















