
Copyright@ Apostu Dragoș | Biomed J Sci & Tech Res | BJSTR. MS.ID.003866. 17225

Mini Review

ISSN: 2574 -1241

Current Osteosynthesis Methods in Secondary 
Osteoporotic Fractures

Păiușan Mihai Gheorghe1, Apostu Dragoș1* Păiușan Petronela Laura2, Oltean-Dan Daniel1, Benea 
Horea1, Dan Paul Cristian1 and Tomoaia Gheorghe1

1Department of Orthopedics and Traumatology, University of Medicine and Pharmacy “Iuliu Hațieganu” Romania
2Department of Radiology, University of Medicine and Pharmacy “Iuliu Hațieganu” Cluj-Napoca, Romania

*Corresponding author: Apostu Dragoș, Department of Orthopedics and Traumatology, University of Medicine and Pharmacy 
“Iuliu Hațieganu” Cluj-Napoca, Romania

      DOI: 10.26717/BJSTR.2019.23.003866

Introduction
Osteoporosis is a systemic disease characterized by low bone 

mass and microarchitecture deterioration of bone tissue, things that 
lead to bone fragility and susceptibility to fracture [1]. Osteoporosis 
can be primary and secondary. Primary (idiopathic) osteoporosis 
refers to postmenopausal and age-related osteoporosis while 
secondary osteoporosis has an underlying cause, a specific 
disease or disorder [2]. Secondary osteoporosis can also occur 
after hormone-suppressive therapy in prostate cancer in men and 
breast cancer in women. Up to 60 % of men and 20 % of women 
presenting to specialists with osteoporosis have the secondary type 
of the disease [2,3]. 

A fracture on secondary osteoporotic bone is affecting the life 
quality of those patients and is exposing them to further fractures. 
The treatment for these types of fractures is very challenging and is 
implying great costs [4,5]. There are 2 treatment methods for these  

 
types of fractures, conservative and surgical, we will describe in the 
following lines the surgical treatment.

Method
For this mini review, we searched for the articles in the PubMed 

and Science Direct database using various combinations of terms 
like “secondary osteoporosis”, “secondary osteoporotic fractures”, 
“surgical treatment”, “management”, “osteosynthesis”, “materials”, 
“stability”, “biomechanical”, “osseointegration” and “complications”. 
A number of 29 articles related to the subject were included in to 
our mini-rewiev.

Results

General Principles

The bone’s strength and stiffness in osteoporosis are altered, 
making it even more susceptible to mechanical failure [6,7]. 

Received:  November 15, 2019

Published:  November 26, 2019

Citation: Păiușan Mihai Gheorghe, Apostu 
Dragoș Păiușan Petronela Laura, Oltean-
Dan Daniel, Benea Horea, Dan Paul Cristian, 
Tomoaia Gheorghe. Current Osteosynthesis 
Methods in Secondary Osteoporotic 
Fractures. Biomed J Sci & Tech Res 23(2)-
2019. BJSTR. MS.ID.003866.   

ARTICLE INFO Abstract
 

Osteoporosis is a systemic disease characterized by low bone mass and 
microarchitecture deterioration of bone tissue, things that lead to bone fragility and 
susceptibility to fracture. Secondary osteoporosis has an underlying cause, a specific 
disease or disorder but can also occur after hormonosupressive therapy in prostate cancer 
in men and breast cancer in women. Up to 60 % of men and 20 % of women presenting 
to specialists with osteoporosis have the secondary type of the disease. Osteoporosis 
related changes in mechanical properties of bone are often leading to fracture fixation 
failures. Implant migration and cut-out screws are common in osteoporotic bone. 
Another issue of concern is severe fracture comminution which complicates fracture 
fixation. We searched for the articles in the PubMed and Science Direct database using 
various combinations of terms like “secondary osteoporosis”, “secondary osteoporotic 
fractures”, “surgical treatment”, “management”, “osteosynthesis”, etc. to highlight 
the best surgical treatment options for secondary osteoporotic fractures. Although a 
“golden standard” treatment does not exist yet, the materials with the best results used 
in these fractures are the locked plates and intramedullary nails. Bone augmentation 
and systemic Antiosteoporotic drugs can improve the treatment.
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Osteoporotic fractures occur more frequently in metaphyseal 
regions. Osteoporosis related changes in mechanical properties 
of bone affect the stability of osteosynthesis constructs [6,8]. This 
often leads to fracture fixation failures. It is known that the holding 
power of the screw is decreasing with shrinking bone density and 
this is happening especially for nonlocking screws [9,10]. Therefore, 
implant migration and cut-out screws are common in osteoporotic 
bone. Another issue of concern is severe fracture comminution 
which complicates fracture fixation [9,11]. Patient’s characteristics, 
type of fracture, biomechanical factors and soft tissue envelope are 
the most important factors to care about for surgical success and 
choosing the appropriate fixation method [6-11].

Plate Fixation

The stability of the plate-screw construct is affected by the 
changes the bone undergoes with osteoporosis [6,12]. If the cor-
tical thickness is decreased by 1 mm the screw’s holding power 
drops by 50% (1000 N), resulting a reduced strength of internal 
fixation [12,13]. 

Conventional plates and locking plates can be used to treat 
secondary osteoporotic fractures and the difference between them 
is the way load is transferred between the implant and fracture 
fragments [6-13].

Compression plates are classified as load bearing devices in or-
der to achieve fracture stability through the friction forces between 
the plate and bone. Friction in conventional plating is obtained by 
tightening the screws and compressing the plate to the bone [9-14]. 
The amount of preload on the bone around the screws induced by 
this compression increases the risk of screw pull out [15].

If locking plates are used, the loads are transferred through 
the screws and the interface between the screw and plate which 
prevents individual screws to deteriorate and cutting through 
the bone [16]. It is recommended using longer plates with fewer 
screws spread over a longer working distance from the fracture 
to increase the bending resistance and flexibility [17,18]. Rigidity 
of the construct and a large gap between the fragments are the 
limitations in using of locking plates, which are leading especially 
to non-union [6-19].

Intramedullary Nailing 

Internal fixation of secondary osteoporotic fractures using in-
tramedullary nails, allows the patients to start early weight bearing 
movement avoiding important complications due to prolonged im-
mobilization [6-20]. This osteosynthesis method also protects the 
soft tissues around the fracture site [20,21]. Intramedullary nails 
allow forces to be more equally distributed between the implant 
and the bone and have a high resistance to bending forces because 
are closer to the mechanical axis of the bone [22,23]. 

The metaphyseal areas where the interlocking screws are 
placed remain the weakest regions of intramedullary nail fixation. 

New generations of intramedullary nails include the use of blades 
instead of screws which have a greater load bearing surface and 
higher stability [6-9]. A biomechanical study conducted by Ito 
et al. showed that under axial loading, the usage of a blade-like 
interlocking device created a construct that was 41% stiffer and 
20% stronger than constructs with the normal interlocking screws. 
Another new type of nails with the option of using interlocking 
screws in multiple planes helped improve fracture stability and 
decrease the risk of malunion [6-24]. 

From a biomechanical point of view these new designs are 
improving the strength and stiffness of the osteosynthesis but 
some studies show that they fail to assess stability under rotational 
loading so furthermore studies are necessary [6-25]. 

Augmentation

The most important factor that influences the osteosynthesis 
success is the quality of the bone in the metaphyseal region or 
the head-neck fragment [9-26]. Secondary osteoporosis results 
in reduced bone density and this leads to a smaller bone/
implant contact area and a lower stability for the implants. 
Polymethylmethacrylate (PMMA) and tricalcium phosphate 
bone cement are bone augments that can be used to increase the 
anchorage of the implant in cancellous bone [27]. 

Two major problems in using PMMA are the lack of 
osseointegration of the cement and the heat development while 
the cement is hardening, these problems could lead to further 
deterioration of the osteosynthesis. Tricalcium phosphate, instead, 
works as a scaffold for the bone progenitor cells and is remodeled 
into native bone with time and does not affect the surrounding 
tissues [9-27].

Systemic drugs such as vitamin D, strontium ranelate, 
biphosphonates, simvastatin is used following implant fixation to 
improve osseointegration, but their proved efficiency is limited.

Conclusion
Secondary osteoporosis is a very important health problem 

nowadays. Surgical treatment of the secondary osteoporotic 
fractures implies a lot of resources and great costs. The quality 
of the bone/implant product is affected by the low quality of the 
bone. A “Golden standard” treatment for secondary osteoporotic 
fractures does not yet exist. The materials with the best results 
used in these fractures are the locked plates and intramedullary 
nails. Bone augmentation can increase the quality of the product. 
Systemic drugs can be used to improve osseointegration.
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