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BIOLOGICAL FIXATION FRACTURE AND ITS PERSPECTIVE

Introduction

In the management of fracture internal fixation can be best way for it repair. However even
the strongly advanced implant may useless if it is not accepted biologically by the body. The
biological fixation [1] strives to stimulate the alliance between available implant technology
and the biological repairing and healing of the bone. It focuses on a stronger and stabled
reconstruction allowing for the previous weight bearing and function. Thus, biological fixation
achieves this through number of methods including prevention of soft tissue trauma, implant
design changes with subsequent reduction of vascular impairment and providing mechanical
environment for fracture repair and it’s healing to proceed. The concept of biological fracture
fixation encircles a reduction in soft-tissue trauma during the surgery, often in percutaneous
application of plates. This is united with the implantation of reduced amounts of hardware.
Thus, the wanted result is a fracture that repairs through indirect bone union with the formation
of callus. The end result is a fracture that heals faster and is stronger, at least in the healing
phase. This is will further increase the rehabilitation process after the post operative care.

Goal
This is areview article which shows that the biological fixation fracture will restore the fractured
bone with full integrity, stability and their function in comparison to other possible methods.

Material and methods of research
This article is made after revision of various collections of other articles in the topic of
biological internal fixation in the department of trauma and orthopaedics.

The results of the research and their discussion

The principles of Biological Fixation [2] may be summarized as: Repositioning and
realigning by manipulation at a distance to the fracture site, preserving soft tissue attachments,
leaving comminuted fragments out of the mechanical construct while preserving their blood
supply, using low elastic modulus, biocompatible material, decreasing contact between the bone
and the implant and limiting operative exposure when possible. The degree of stability achieved
has a determining effect upon the amount of the load borne by the implant used for fixation.
And with the development of key-hole & minimally invasive surgery, arthroscopically assisted
fracture reduction, reconstruction of articular surface & fixation is very much in trend. The AO
principles, techniques and implants have changed considerably over the time. There is a shift
of importance from mechanical to biological aspect of internal fixation with great significance
being placed on the preservation of blood supply to the bones & soft tissues. Less Invasive
Stabilisation System (LISS) and Minimally Invasive Percutaneous Plate Osteosynthesis
(MIPPO) represents a new generation of plates and principles, as an internal fixator, minimising
any surgical insult to the bone and approach related soft tissue damage. Similarly, a lot of
developments for the easy and safe technique of closed nailing and interlocking of femur, tibia
and other bones. Use of ultrasound for control of passage of guide wire by closed technique
is one of the latest developments. Ultrasound and Doppler studies are used for assessing the
fracture healing. The technique studies the morphology of callus and neo-vascularisation to
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predict the progress of fracture healing. The test is non-invasive, cheap and easily accessible.
Minimally invasive surgery and computer-aided techniques helping in the future developments
in the fracture management. In the study in New Delhi et al [3], 32 patients of average age
with sub trochanteric fracture of femur surgically treated with Biological internal fixation using
PF-LCP tool. This given pie chart shows the result of fracture success rate using the method of
biological internal fixation (Picture 1).
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Picture 1 — Fracture success rate using the method of biological internal fixation

In the study of Agus et al [4], 14 children with a closed comminuted femur shaft fracture
were surgically treated by biologic internal fixation using a bridging plate. After a follow-up
period of 4 years, all patients were satisfied with the clinical outcome. It was concluded that
biologic internal fixation by bridge plating was an effective surgical treatment method for closed
comminuted fractures of the proximal and distal thirds of the femur shaft in children. In 1994,
Baumgaertel and Gotzen showed that in classic fixation 80% of the arteries were damaged, but
in biological fixation these vessels remain intact. In the study of Tahmasebi et al in which 15
patients with closed comminuted fractures of the femur or tibia were treated through biological
fixation, the mean time of union was 6.1 weeks in femur fractures and 8.3 weeks for Tibial
fractures (only 3 patients). There was no malunion, non-union or complication, and they found
this method to be useful. Finally, Sarafan et al showed that biological fixation is an appropriate
method for closed comminuted fractures of long bones, yet is not suggested in open fractures
due to the high rate of infection. In 1996 a study from 1980 to1989 conducted in which 139
patients using DCP achieved 92% of success and in 2000, article study of 51 patient treated with
LC-DCP reached 94% success rate. In 2006, an article which analysed 19 studies shows that out
of 287 patient around 230 with comminuted fractures were renuioned with 98.4% success rate
and in 2020, a study from 2010 to 2018 on 118 patients treated with IM nailing, had been 90%
successful. In 2023, a study from 2017 to 2021 with 135 old patients’ fragility pelvis fracture
the success rate in minimally invasive surgery than conservative treatment (Picture 2).
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Picture 2 — Timeline of successful growth of biological internal fixation method
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Conclusion

Despite the knowledge that soft tissues should be preserved during open reduction of
fractures, surgeons traditionally have sought to achieve maximum stability regardless of the
impact it might have on the soft tissues.So, advantages in the biological internal fixation are
limited contact with bone and implant, limited exposure and utmost respect to soft injury. This
method which can be used in the treatment of comminuted fractures of long bones in situations
in which “locked intramedullary nailing” is technically impossible or contraindicated. Although
it had some complications and some failure, this method achieved an increased success rate
without further deteriorating the healing of the fracture. And this also tend to recover the patient
repair as possible as in their original state. Thus, the biological plating is a perspective cost
beneficial and a technically easy procedure.
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Yupeoicoenue obpazosanus
«l"omenvckutl 20cyoapcmeeHublil MeOUYUHCKUU YHUBEPCUMEM »
2. l'omens, Pecnyonuxa benapyco

AJIKOTOJIBHBIN JEJUPUHN (KIIMHUYECKHWA CJTYYAN)

Beseoenue

AnxoronbHbiit genupuii (A1) (nnu «Oenast ropsiuka») BIEpBbIE ONKUCAH aHIIMICKUM Bpa-
yoM Sutton B 1813 roxy. OH yka3bIBaj, 4YTO XapaKTEPHON YEPTON AJIKOTOJIBHOTO JEIIUPUS SB-
asietcst popMupoBaHHE €ro HE Ha (JOHE ONbSIHEHUS, a HA BTOPbIE-NIATHIE CYTKH MOCIE PEe3KOH
OTMEHBI MPUBBIYHOTO MTPHEMA aJTKOTOJISL.

Ienw

[IpoBecTH JIMTEpPaTYpHBIN 0030p PYCCKO- M AHITIOSI3BIYHBIX TyOuKkanuii Ha Temy AJl, u3yduTh
KJIMHAYECKUH cimyyait AJl y maliMeHTKy B OT/IENICHUN aHECTE3UOJIOTHH, peaHUMAaIlUi U UHTEH-
cuBHou Teparnuu (OAPUT) yupexxaenus 3apaBooxpanenus «[ omenbckast 06macTHas KIMHAYE-
CKasl ICUXUaTpuiecKas OOJIbHUIIAY.

Mamepuan u memoowl ucciedosanus

AHanu3 Hay4HbIX MyONMKalui, pa3MeIIeHHbIX Ha PYCCKO- U aHIIOA3BIYHBIX pecypcax 3a
nepuon 2019-2024 rozpl, paccMOTpeHHE KIMHUYECKOTO citydast A/l B yupekIeHUH 31paBOOX-
paHeHusl.

Pe3ynomamul uccnedosanusn u ux oocyyncoenue

AJIKOTOJIbHAS 3aBUCHUMOCTh — OJIHA M3 CaMbIX YacThIX aQJJUKIUI COBPEMEHHOCTH.
ITo ouenkam BcemupHO# opranu3zanuu 31paBooxpaHeHus, mouTy 80 MIIH YeJIOBEeK CTpagatoT
paccTpoicTBaMu, CBA3aHHBIMU C YIOTPeOJIEHUEM aJIKOrojsl, 4To cocTaBiuseT 14% HaceneHus
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