
Smart Innovations and Constructions 54 
 

© MANTECH PUBLICATIONS 2021. All Rights Reserved 

 

The Perspective Review on Prevention and Management of 

Barrier for Medically Inserted Instruments 

 

Maulesh H Parikh1, Snehal V Trivedi2, Rakesh G Prajapati3 

Department of Mechanical Engineering 

Parul University, Waghodia, Vadodara, 390019, Gujarat, INDIA 

Email: 190305221001@paruluniversity.ac.in1, snehal.trivedi@paruluniversity.ac.in2, rakeshkumar.prajapati@paruluniversity.ac.in3 

DOI:- https://doi.org/10.47531/SIC.2022.07 

  

Abstract 

The present paper relates to the medical and surgical device that occludes piercing site 

or insertion site around implant device and prevents infection and leakage. The 

principle object of the present invention is to provide a mechanical barrier comprising 

the top layer, the outer layer and the bottom layer wherein the outer layer of said 

device is connected to the top layer and the bottom layer as the supporting structure, 

wherein top layer comprises the inlet orifice for the entry of the external fixation pin 

wherein the outer layer comprises the grip formation region, supporting web structure 

and the radially extending region. The inlet orifice allows the external fixation pin to 

enter into the mechanical barrier. The radially extending region of the outer layer is 

connected with the supporting web structure and the bottom layer, which will constitute 

to the strength and stability of the mechanical barrier. The bottom layer of the 

mechanical barrier comprises the outlet orifice, gel cavity layer, wound contact layer 

and the protective layer wherein the composite gel housing is located at the bottom of 

the device wherein outlet orifice is located inside the composite gel cavity region. 

Keywords: - complications, external fixation, flaps infection bone, osteomyelitis, pin 

care pin site, prevention treatment wires 

INTRODUCTION 

The records of outside fixation dates again to 

Hippocrates (circa 460-380 BC) because the first 

to describe a primitive, but excellent, method for 

attaining fracture discount (1). The maximum 

familiar early present day concepts of outside 

fixation are credited to Malgaigne of France in 

1840 (1–3) and Parkhill  of Denver, 

Colorado, in 1897 (1–three). The development of 

external fixation turned into traditionally related to 

a recognition for infectious headaches and 

mechanical instability, which evolved due to 

expanded utilization within the arms of surgeons 

frequently green with using external 

fixation use at some stage in WorldWar. 

External fixation changed into even banned 

through the United States navy due to these 

worries (1–three). Modern external fixation 

techniques and training have ameliorated many of 
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those technical problems. However, for the 

duration of time, one of the most not unusual 

complications associated with outside fixation has 

been pin-site infection and contamination. 

Although published research vary broadly within 

the stated rates of pin-website complications, it's 

far still an observable occasion even within the 

maximum experienced arms. Recent evaluations 

on outside pinsite complications monitor that 

Parameswaran et al pronounced a fee of 11.2% in 

285 fractures, whereas Ahlborg and Josefsson 

mentioned a 21% contamination price in distal 

radius fractures. A extra latest look at via 

Schalamon et al said a 52% infection fee in 

pediatric fractures, with ninety four% of these 

infections resolving with both topical or systemic 

antibiotics (4–7). Pin-website online infection 

/infections have almost grow to be an excepted 

reality in the realm of outside fixation, with 

physicians relying closely on most people of those 

complications resolving without outcome by the 

use of appropriate pin care and antibiotic remedy. 

Pin tract contamination is the foremost worry of 

outside fixation of fractures. The charges of 

infection range from 0.Five% to 30%.1–three Pin 

tract infections can decrease the stableness of the 

pin-bone interface. Conversely, instability of the 

fixator-pin-bone assemble  can  lead to  half pin 

loosening and infection. External fixation wires 

and pins are colonized  with bacteria, typically 

Staphylococcus  aureus  and Staphylococcus 

epidermidis.Four Mahan suggested 74.8% of 

screw tips cultured fantastic at elimination, with a 

better price  of gram-high quality bacteria 

(ninety.6% S. Epidermidis and 37.5% S. Aureus) 

in comparison with gram-bad bacteria (9.Four% 

Escherichia coli). The prevalence of chronic 

osteomyelitis, after external fixation, has been 

mentioned to 0% to 4%.5 The same gram-

advantageous bacterial species associated with pin 

tract infection frequently had been located in 

cultures of continual osteomyelitis. Infected 

outside fixation pins also increase the difficulty 

rate whilst intramedullary nailing approaches 

follow external fixation. Contemporary techniques 

of external fixation the usage of either manually 

inserted self-drilling 1/2-pins, tapered pins used 

after drilling a pilot hole, prophylactic oral 

antibiotics,  and tensioned first-class wires had 

been evolved to lessen the prevalence of pin tract 

infections and osteomyelitis. The reason of our 

have a look at become to assess the incidence of 

pin tract infection with outside fixation using these 

modern techniques. 

REFERENCE TEST SPECIMENS 

 

Fig. 1. Photograph of infected half pin (left panel). 

The VERSAJET to debride the pin site soft tissue 

and bone, and the ankle wound (right panel). 

Needless to mention, prevention of pin- web 

site morbidity is constantly well worth the 

effort. The senior healthcare professional (C. 

B.) usually manages outside fixation pin web 

sites regionally and regionally, both 

intraoperatively and postoperatively. 

Intraoperatively, careought to be taken to 

make certain that throughout pin insertion, 

proper pin cooling and, inside the case of half 
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of pins, predrilling, have to be completed. If 

feasible, muscle compartment ought to be 

located on stretch all through placement of 

fixation pins and wires. In addition to using 

the ‘‘safe zones,’’ if given a desire, pin 

placement is excellent in areas that own thick 

subcutaneous tissue layers and are faraway 

from the thickest quantities of cortical bone. 

To save you thermal necrosis and pores and 

skin inflammation, cooling of wires with cool 

saline answer is extremely helpful, in addition 

to the patient’s attitude toward cord insertion. 

In the senior health care professional’s 

observations, among proprietary first-class 

wires, the Orthofix X-Wire (Orthofix, 

McKinney, TX) has tested the least amount of 

thermal necrosis. The design of the top of the 

X-Wire has been experimentally proven to 

reduce heat generation at some point of 

insertion (8). To prevent pin loosening with 

next pin tract morbidity, consisting of loss of 

fixation, infection, and implant failure, half of 

pins have to interface with bone as effectively 

as viable. 

Postoperatively, neighborhood pin care 

techniques must be easy, easy to execute, and 

price effective, and prevent bacterial 

colonization and skin inflammation. The 

authors have found that under most instances, 

even in at-chance sufferers, as soon as daily 

pin care carried out with cleansing of the pin/skin 

interface with simple isopropyl alcohol and 

eliminating any crusted, weeping edema fluid 

gives ok care. 

When patients transition to the duty of supplying 

their own pin care, the every day software of 

isopropyl alcohol to more than one pin web sites is 

simplified by using the use of a hand-held spray 

bottle  to dispense the alcohol. The addition of 

daily bacitracin and an open-mobile foam 

(‘‘Ilizarov foam’’) over the skin, carried out for 5 

to 7 days postoperatively, is beneficial in at-danger 

sufferers. Pin-web page care needs to be carried 

out most effective as soon as daily; the routine use 

of greater frequent pin-care regimens typically 

results in skin infection and accelerated pin-tract 

morbidity. In patients receiving anticoagulation, 

bleeding pin sites can be dressed with a dry, 

absorbent sponge as wanted till bleeding subsides. 

The use of harsh chemical substances, including 

povidone-iodine or hydrogen peroxide, is strongly 

discouraged.We have determined no gain in the 

use of silver- impregnated pin-precise dressings 

over a easy, day by day cleaning regimen with 

alcohol. Regional postoperative edema manage is 

crucial to ensuring that the peri- pin pores and skin 

‘‘seals.’’ Applying every day edema manage 

wraps, raising, and restricting the time that the 

limb is spent in a structured function may 

additionally  help  to  hasten  pin-web  site 

quiescence. 

PRIMARY DEBRIDEMENT AND CLOSURE 

Once the affected person has been positioned at 

the working room desk and anesthesia has been 

administered, the high-quality wires of the ex-

repair are cut if gift and the device eliminated, 

leaving the implanted wires and half pins in place. 

An alcohol coaching of the implanted first- rate 

wires and half pins is then carried out before 

whole elimination. 
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All wires are then eliminated with a large needle 

driving force or pliers, and the half of pins are 

removed with using a customary T-deal with 

chuck. Review of preoperative movies to verify 

the place of olive wires is continually advocated. 

After elimination of all pins and wires, a complete 

surgical training and standard draping are carried 

out. The senior writer prefers a chlorhexidine-

alcohol education rather than povidoneiodine due 

to the advanced efficacy of a chlorhexidine pores 

and skin education in clearing bacterial pores and 

skin contamination (nine). Debridement of the half 

of-pin web sites is then executed with usin g 

VERSAJET Hydrosurgery System (Smith & 

Nephew, Memphis, TN) (Figures 1, 2). The 

VERSAJET machine includes a excessive- strain 

jet of sterile saline solution that travels parallel to 

the wound floor. This high-velocity jet creates a 

Venturi impact that, whilst coupled with wall 

suction, permits the health care provider to sharply 

debride and take away quality layers of tissue with 

a unmarried handheld device. The medical 

professional can pick various strength settings, 

permitting differentiation among tissue kinds, 

sparing possible tissue even as precisely targeting 

and casting off particles and damaged tissue. The 

size of the VERSAJET hand piece is chosen 

through health care professional desire and/or 

length of the illness. Different angulations of the 

hand piece also are available, which can also assist 

facilitate debridement. The senior author prefers a 

electricity placing of 4 to 6 for this manner 

because of the small nature of the involved 

wounds and a straighter hand piece to avoid 

obscuring the view of the hand piece tip, as well as 

providing the capacity to enter and debride the 

cortical disorder created via the 1/2 pin. After 

debridement of the tender tissue cuff, if pin sites 

have regarded grossly contaminated/infected or 

display oblique evidence of 

contamination/osteonecrosis including 

nonpurchase of half-pin thread in bone, it is 

particularly critical to provide bone tract 

debridement. 

 

Fig. 2. VERSAJET being used to debride a half-pin 

site (left panel) and a fine-wire pin site (center 

panel). Final primary pin- site closure (right panel). 

In the high-risk patient (former patients with 

diabetes), primary pin-site closure after thorough 

debridement may assist with reduction of pin-tract 

morbidity. 

This is done with the aid of placing the 

VERSAJET tip without delay into the bone tunnel, 

with debridement executed in a circular 

movement, going as deep because the hand piece 

lets in. Using a lower-angled hand piece is helpful 

on this setting. Occasionally, a gentle bend can be 

placed at the tip of the hand piece to allow a 

straighter course. In the example of pin site pores 

and skin cut-out, after VERSAJET debridement, 

wound edges are then freshened through sharp 

dissection and number one closure ompleted with 

fashionable closure strategies. For wounds too 

huge for easy closure, after bone debridement, 

elliptical excision of the wound and the 

undermining of surrounding tissue will also be 
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required to permit closure. The authors suggest 

either nylon or polypropylene suture for closure. 

If, beneath unusual circumstances, healing with the 

aid of secondary aim is deemed important (e.g., 

pin websites associated with copious purulent 

drainage from osteomyelitis and related soft tissue 

infection requiring repeat irrigation and 

debridements), the VERSAJET is useful to debride 

all neighborhood tissues and assist with repeat 

operative debridements, thereby promoting a 

healthy nearby tissue bed. 

PIN SITE INFECTION 

Pin site infections usually start as cellulitis around 

the pin or it may start as a localized form of 

osteitis, and most are secondary to Staphylococcus 

aureus infection, followed by Pseudomonas 

aeruginosa. Although there is no standardized 

system for classifying pin site infections, the 

Checketts-Otterburn classification is commonly 

used and provides valuable information regarding 

treatment (Table 1). According to this system, pin 

site infections are classified into two groups, minor 

(Grades 1–3) and major (Grades 4–6), with the 

significant difference between the two groups 

being that the external fixation pin has to be 

abandoned in major infections. 

Although pin track infection is common, very few 

lead to major complications Schalamon et al. 

found that 94 % of infections were mild and 

responded to local or systemic antibiotic 

management. Piza also reported that 75 % of their 

pin site infections were minor infections when 

using the Checketts–Otterburn 

classification. 

Once pin site infection has been diagnosed, limb 

elevation is crucial as limiting the time that the 

limb is spent in a dependent position may help to 

hasten pin site quiescence. 

PIN REMOVAL 

Major pin track infections, Checketts grade 4 and 

above, should be managed in theatre in order to 

allow adequate debridement of the pin tracks. 

Morgan- Jones recommends arthroscopic 

debridement of major pin track infection to 

remove all necrotic debris. Bibbo on the other 

hand, uses the Versajet  Hydrosurgery system 

(Smith & Nephew, Memphis, TN) to debride 

infected pin sites after which the wound edges are 

freshened and closed with nylon or polypropolene 

sutures. Bibbo also identified risk factors for 

developing nonhealing wounds after pin removal, 

and these include: 

Patients with diabetes mellitus, chronic venous 

insufficiency, peripheral vascular disease and poor 

soft tissue envelope due to trauma .In these cases, 

it may even be necessary to raise small random-

pattern fasciocutaneous flaps in order to treat non- 

healing pin sites. In cases of osteomyelitic pin 

tracks with a sizeable cavity following 

debridement, these cavities can either be treated by 

leaving a 2-mm antibiotic bead in the track or by 

using antibiotic- impregnated absorbable calcium-

sulphate pellets to back-fill these tracks. It is 

important to emphasize that pin or wire removal 

should not destabilize the frame construct as this 

will result in increased movement at the fixator 

pin–bone interface of the remaining pins and 

wires, initiating loosening and infection of the 

remaining pins Therefore, septic pins and wires 

should, as a rule, rather be resisted than simply 

removed. 
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SOLUTIONS OF THE ISSUES AS PER 

ABOVE DISCUSSION 

Device for an external fixator with a holding 

device for a wound care agent comprising ; 

 A wound management accessory comprising a 

body of resilient material, said body including: 

 an annular sleeve defining an inner bore inside 

the sleeve that is shaped and dimensioned to 

fit around the circumference of an orthopaedic 

fixator pin with an interference fit, said body 

extending continuously around the bore and at 

least one circumferential rib being defined on 

the inner circumference of the bore; 

 a flange extending radially from the bore; and 

 at least one grip formation protruding from the 

outer circumference of the sleeve, spaced from 

the flange; 

 wherein said body defines at least one recess 

in the vicinity of the inner circumference of 

the flange and said recess contains an anti-

microbial substance. 

(Table 1).:- Checketts-Otterburn classification is 

commonly used and provides valuable information 

regarding treatment 

 

RESEARCH GAP 

Skin is considered as one of the largest organs of 

the body and protects internal organ from infection 

or external environment by providing mechanical 

barrier. Chances of infection is increased when 

skin is breached intentionally or accidentally. 

In Field of Orthopedics, Majority of trauma cases 

and Bone deformity correction surgery is followed 

by fixation of broken or abnormal bones externally 

by putting pins inside bone through skin and hold 

those pins externally with external fixation/ 

correction device. Example of such procedure but 

not limited to external fixation, Illisarove, SUV 

etc. As Pin Pierces skin, underneath soft tissue is 

vulnerable to skin infection. 

As per research data almost 100% cases has pin 

site infection ranging from 1-4% infection that 

results into deep bone infection and serious 

complication. In said systems, currently dressing 

material, i.e. gauze is placed around pins to protect 

infection. Gauze can be treated with different 

solutions that can prevent infection through skin 

site. 

CONCLUSION 

Pin web page infection is a totally common trouble 

with outside fixation. In an attempt to save you or 

at least limit this hardship, a pin web page strategy 

should be adopted that covers all aspects 

associated with pin loosening and contamination. 

This need to include information of outside fixator 

biomechanics, meticulous surgical approach in the 

course of pin and cord insertion and a standardized 

put up- operative pin web site care protocol. 

Device for an external fixator with a holding 

device for a wound care agent comprising; 

A wound management accessory comprising a 

body of resilient material, said body including: 

1. an annular sleeve defining an inner bore inside 

the sleeve that is shaped and dimensioned to 

fit around the circumference of an orthopaedic 

fixator pin with an interference fit, said body 

extending continuously around the bore and at 
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least one circumferential rib being defined on 

the inner circumference of the bore; 

2. a flange extending radially from the bore; and 

3. at least one grip formation protruding from the 

outer circumference of the sleeve, spaced from 

the flange; 

4. Wherein said body defines at least one recess 

in the vicinity of the inner circumference of 

the flange and said recess contains an anti-

microbial substance. 
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