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Summary 
 

In this study we have investigate the capacity of periosteal and periosteo-oseous 
flaps to generate new bone formation. On ten common breed dogs, ectopic transplantation 
of some femoral periosteal and osteo-periosteal flaps was realized into the quadriceps 
musculature. Transplantation was made under continuous radioscopy after the 
intraoperatory administration of a contrast substance (Ultravist) injected in the femoral artery. 

The X-ray evaluation of the osteogenic potential of the two types of periosteal flaps 
was performed by digital radioscopy at 7 days intervals for ten weeks. It was followed the 
existence, form, emplacement and radiodensity of the transplant. We concluded that the 
evolution of ectopical implanted vascularized free periosteal flaps of cortical origin can not be 
monitored by simple radiographic techniques. Ectopic implantation in femurs adjacently 
musculature of vascularized periosteal flaps detached from the femur, preserve their 
radiographic density for 21 days. The subsequently evolution shows the incapacity of 
osteogenic reaction of the experimental model of transplant proposed (vascularized bone-
periosteum). 
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The generation of new bone requires mesenchymal stem cells that 

proliferate and then differentiate and drive the reparative process (9) Stem cells 
and osteogenic progenitors were evidenced in bone marrow as in periosteum. 
Researches work of Frayssinet and Guichet (2) shown that the destruction of both 
bone marrow and periost impairs the bone healing (2). Zhu studies suggest that 
periosteal cells are the best choice for enhancing bone formation in tissue 
engineering of bone regeneration (10). These data were the basis of our 
investigations in this study, the capacity of periosteal and periosteal-osseous flaps 
to generate new bone substrate. 

 
Materials and methods 

 
The study was made on 10 dogs, commune breed, both sexes, with ages 

between 2 and 5 years and body weight between 16 and 32 kg, on which under 
general anesthesia (acepromasine – ketamine - izofluran), ectopic transplantation 
of some femoral periosteal flaps was realized. The surgical approach at the femoral 
diaphysis was classic, craniolateral (4). Two groups with five subjects each were 
constituted. 
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The subjects were monitored intraoperatory by a standard protocol witch 
include the measure at fixed time intervals (5 minutes), of the blood pressures 
(systolic, diastolic and average), the oxygen saturation of hemoglobin, the heart 
rate, the pulse rate and the respiratory rate. 

After the intervention, the analgesia was assured using Butorfanol 0.25 
mg/kg b.w. administrated every 4 hours in the first 12 hours postsurgery. 

In the first group was performed the intramuscular transplantation of 
cortical femoral periosteal vascularised flap in the thigh musculature. By lift-off 
techniques from the bone surface, the elevation of the periosteum flap by 1.5/5 cm 
was succeeded, maintaining the continuity of periosteum with the bone surface. 
The vascularization of the flap was evidenced by continuous radioscopy after the 
intraoperatory administration of a contrast substance (Ultravist) injected in the 
femoral artery. 

The vascularised flaps were handled through a muscular tunnel, in the 
quadriceps and were placed at 2 cm cranial to the femoral diaphisys, in the middle 
third. The periosteum was implanted in rolled form with maintaining inside the 
cellular layer of the periosteum and was fixed at the muscle with 2 suture points. 

At the second group, using the same technique, the transplantation of one 
periosteal-osseous flap was performed. At the free end of the flap remained a 
osseous fragment of 1.5 / 0.5 cm, detached from the femoral cortical with the 
chisel. The periosteal-oseous flap was moved in the thigh musculature, in the same 
manner as in the first group. 

The post operatory surveillance of the two groups was made by clinical 
examination daily for 63 days. The X-ray evaluation of the osteogenic potential of 
the two types of periosteal flaps was performed by digital radioscopy at 7 days 
intervals (0, 7, 14, 21, 28, 35, 42, 49, 56, 63 days) for ten weeks. It was followed 
the existence, form, emplacement and radiodensity of the transplant. 

 
Results and discussions 

 
The post operatory clinical observation of the ten dogs from both groups, 

revealed dates which are similes with the dates reported after minor orthopedic 
interventions. All the subjects presented discreet lameness for 1-3 days. All the 
subjects had unchanged behavior in the rest of the observation period. Healing of 
the skin wounds occurred in 7–10 days. 

Comparative analysis of digital radioscopy images obtained from group 1 
(vascularized periosteal flaps), on all the postimplantation monitoring period (0-63 
days) revealed the absence of radiodensity changes in the muscular tissues in 
which was made implantation an all the individuals of the group. Transpositioned 
periosteal flaps can not be localized radiographically immediately postsurgery. The 
absence of radiographic localization during the 63 days suggests the incapacity of 
osteogenic reaction of the vascularized periosteal flap transplant. 
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On all individuals of group 2, the radioscopic exam relieved the presence of 
bone fragment which maintained his position and radiographic density until 21 
days. It was not concluded any radiodensity change of the surrounding tissues 
including the assumed projection area of the periosteal flap. On radioscopic 
investigations made at 28 days, on all the subjects of the group, a reduced 
radiodensity of the bone fragments was observed, followed by complete 
disappearance of this at 42 days postoperatively. This evolutional model represents 
the confirmation of osteogenic reaction incapacity of the vascularized bone-
periosteum transplant. 

The results obtained in this study contradict with the data from literature 
which mention that periosteal flaps that include a bone fragment and have vascular 
support, can generate bone tissue at the implantation site (1, 4, 6). 

In some experimental cases made on guinea pigs, rabbits and primates, 
the transplants were in contact with deficiency areas of bone substratum – maxilla, 
mandible, tibia, iliac spine (1, 4, 6). The contradiction is relative, our study being 
about ectopic transplantation (muscular). 

The results that show osteogenic potential of ectopic transplanted 
periosteal flaps were reported by Vogelin et al. (7, 8) in studies on rats that include 
the following conditions (factors) for optimal bone formation: osteoinductive bone 
morphogenetic protein (BMP), a biodegradable matrix, osteoprogenitor cells, and 
blood supply (7, 8). 

The studies of Kusumoto et al. (3) showed that ectopic osteoinduction 
occurred in the rat latissimus dorsi muscle flap and depended upon the dose of 
bone morphogenetic protein (BMP) which suggests that osteogenesys is possible 
even in the absence of osteoprogenitor cells with the condition of BMP addition (3). 

Our study brings data to sustain the hypothesis that osteogenic capacity 
activation of the osteoprogenitor cells contained by periosteal or bone-periosteal 
flaps occurs only in the condition of existing direct informational signals from the 
contact with a structural bone defect or by addition of bone morphogenetic protein. 

 
Conclusions 

 
The evolution of ectopical implanted vascularized free periosteal flaps of 

cortical origin can not be monitored by simple radiographic techniques. 
Ectopically implantation in femur adjacently musculature of vascularized 

periosteal flaps detached from the femur, preserve their radiographic density for 21 
days. 

The subsequently evolution shows the incapacity of osteogenic reaction of 
the experimental model of transplant proposed (vascularized bone-periosteum). 
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