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Summary. A histological study on the tissue of 
nonunion of tibias of two young patients was performed 
to evaluate the ability of cells to start the mineralization 
of the matrix. The observations can be summarized as 
follows: 1) Tissue vessels often appear occluded by 
thrombotic material; 2) Fibroblasts and chondrocytes 
found in the nonunion tissue seemed normal, with a 
good secretion apparatus; 3) The cell membranes were 
able to produce matrix vesicles; 4) Matrix vesicles and 
cell membrane looked positive to ALPase reaction, 5) 
Hydroxyapatite crystals could be observed in the cell 
matrix or inside matrix vesicles. 

It may be concluded that cells populating nonunion 
tissue are well equipped to induct the mineralization of 
the matrix, but the absence of a blood supply, enough to 
bring them a normal calcium amount, is the real reason 
for the nonunion. 

interposition (Altner et al., 1975; Alpar, 1984); 
pharmacological influences (Rohe et al., 1980a,b), etc. 

Morphological studies on human aseptic nonunion, 
performed on bioptic tissue (Urist et al., 1954; Judet et 
al., 1958; Bohr, 1971), or on autoptical fragments 
(Sevitt, 1981b), showed that a fibro-cartilaginous tissue 
or osteoid tissue developed between the bone stumps 
instead of primary bone or definitive osteonic bone. 

In order to evaluate if the cells of the nonunion tissue 
are able or not to start mineralization into the matrix 
they have produced, and which type of mineralization 
is present, light and electron microscopic pictures 
of the nonunion tissue of the long bone, removed from 
two young patients, are described. 

Materials and methods 

Clinical cases 
Key words: Human nonunion, Human pseudoarthrosis. 
Ultrastructure 

Introduction 

The spontaneous trend of bone fractures to repair 
themselves may be prevented by adverse circumstances 
that may retard or completely prevent the fracture 
healing. This last event is called anonunion)) or 
apseudoarthrosis)) . 

Factors inhibiting normal bone fracture healing are 
well known through several clinical and experimental 
studies; such as the micro or macro motion between 
the bone fragments (Yamagishi and Yoshimura, 1955; 
Ashhurst, 1986; Page et al., 1986); large periosteal loss 
(Connoly et al., 1977; Jacobs et al., 1981); muscle 
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The fragments examined were withdrawn from 
two male patients (18 and 23 years old) affected by 
comminuted fracture of the tibia at the middle third, 
without involvement of the fibula, and treated by a 
uniaxial fixation device (Castaman, Italy) a week 
after injury. 

Both patients obtained immediate passive and active 
motion of the hip, knee and ankle, while walking was 
possible in two weeks with one crutch. 

At four-month follow up, radiographic findings did 
not demonstrate any periosteal calcification and at 
eight-month follow up both patients showed a typical 
radiographic pattern of nonunion and were operated 
on by osteotomy of the fibula and compression of the 
fracture by the shortening of the external fixation device. 

During the operation the pseudoarthrosis tissue was 
removed by a 5 mm biopsy cannula under fluoroscopic 
control. Macroscopically this tissue appeared as a 
homogeneous connective tissue with elastic consistence. 

The nonunion tissue was fragmented. No fragment 
was decalcified, because of the scarce mineralization. 














