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Abstract

Although the key principles of external fixa-

tion have changed little over the years, there
remains a significant amount of variation in fixa-
tion methods and postoperative care. In partic-
ular, use and management of half-pins intended
for prolonged reconstruction are the subject of
strong opinions and intense debate.

We conducted a study of common trends in
use and management of half-pins and in treat-
ment of pin-tract infections in circular fixation by
polling subject matter experts who are/mem-
bers of the Limb Lengthening and Reconstruc-
tion Society.

Although the distribution of stainless steel
half=pins (52%)"and titaniunphalf-pins (48%)was
similar, most respondents preferred hydroxy-
apatite coating (81%). Respondents commonly
encouraged use.of a shower (60%) and ‘anwash-
ing solution (67 %) for pin-site care. For pin-tract
infections, oral antibiotics were prescribed more
often (83%) than parenteral antibiotics (17%)
and were given for 8 days on average.

Results from this study helped identify trends
in application techniques and in routine man-
agement of circular fixators. In addition, they
helped identify several areas of clinical equi-
poise that should be studied, including metal-
lurgy, pin-site care solutions, and antibiotics.

Ithough the key principles of external fixation have
A changed little over the years, there remains a sig-
nificant amount of variation in fixation methods and
postoperative care. In particular, use and management of half-

pins intended for prolonged reconstruction are the subject of
strong opinions and intense debate.

Half-pins are commonly available in stainless steel and tita-
nium. They are also available coated with hydroxyapatite (HA),
which has been demonstrated to improve fixation strength and
decrease rates of pin loosening."” Despite this growing body
of literature in support of HA-coated half-pins, there remains
no standard practice.

Regardless of type of half-pin used, there are many differ-
ent methods of pin placement, with the main differences in
technique being predrilling or no predrilling before half-pin
placement and placement of the half-pin by hand or by power.
Much of this argument stems from concern about thermal ne-
crosis caused during half-pin placement, which many believe
to be associated with subsequent pin loosening and pin-tract
infections.”

Although some studies have reported pin-tract infection
rates as high as 100%,° there is little standardization in preven-
tion or treatment.*® Surgeons use various methods of pin-site
careito preventinfections; thiswcare differsin both frequency
(eg, daily, weekly) and procedure (eg, specific cleansing so-
lution).”*!* 'Treatment ranges from use‘of'parenteral or oral
antibiotics to pin removal or, in extreme cases, frame removal.

There is increasing interest in using circular fixation to
treat acute and chronic injuries, and in the near future there
likely will be an increase in the number of circular fixators
being placed. However, there is a lack of consensus regard-
ing both appropriate application and management of these
external fixators.

We conducted a study of common trends in use and man-
agement of half-pins and in treatment of pin-tract infections
in circular fixation by polling subject matter experts, members
of the Limb Lengthening and Reconstruction Society (LLRS).

Materials and Methods
After obtaining institutional review board approval, we e-
mailed a 9-question survey to the LLRS membership and to
participants in the 2009 annual meeting of the organization.
LLRS members are committed to clinical excellence in complex
fracture management, deformity correction, limb reconstruc-
tion, and limb lengthening.

The survey was designed to investigate surgeon preferences
regarding type of hardware used, general application tech-
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niques, and routine postoperative management of circular
fixators. The survey questions were divided into 3 catego-
ries: intraoperative, early postoperative, and late postoperative
(Table I). Given the wide variety of responses anticipated, all
questions were written open-ended to encourage respondents
to provide their true treatment preferences.

One question was, “What do you recommend to your
patients for pin care?” The answers were categorized as to
recommended method and frequency of pin-site care. For
frequency, an answer was categorized limited/no pin care if the
only recommended pin care was daily personal hygiene or a
daily shower or bath. An open-ended question was asked at
the end of the survey to solicit any comments and tips/tricks
not addressed in the responses to the 9 questions. Descrip-
tive statistical analyses were performed on the data from the
responses to identify common practices.

Results

Of the 120 surgeons that were sent the survey by e-mail, 63
(53%) responded. Thirty-three (52%) of those respondents were
specialists in adult deformity correction and/or trauma, and
30 (48%) were specialists in pediatric deformity correction.

Twenty-nine respondents (46%) commented on which me-
tallic composition they preferred for half-pins; the distribution
was almost equal between stainless steel (n =15, 52%) and
titanium (n = 14, 48%). Fifty-seven respondents (90%) ‘com-
mented on coating. Of these, 46 (81%) preferred HA coating,
and 11 (19%) preferred non-HA coating.

Fifty=two respondents, (83%) commentedion pinsplacement
method. Of these, 48 (92%) predrilled and placed halfpins
by hand, 3 (6%) predrilled and placed half-pins by power,
and 1 (2%)'did not predrill and placed half-pins by power.

Regarding routine circular frame management protocols,
there was much more variability among respondents. Recom-
mended methods for pin-site care included shower (60%), wash-
ing solution (67%), and chlorinated swimming pool use (10%).
The most often recommended washing solutions were soap
and water (36%), hydrogen peroxide (36%), saline (33%), and
povidone-iodine (21%).

Thirty-eight respondents (60%) commented on pin-care
frequency. Most (34) recommended daily care (n = 16, 42%)
or limited/no care (n = 18, 47%); 3 (8%) recommended more
frequent care (2 or 3 times daily), and 1 (3%) recommended
every-other-day care.

Fifty-nine respondents (94%) commented on treatment of
pin-tract infections. Of these, 49 (83%) used oral antibiotics,
and 10 (17%) used parenteral antibiotics. Although not always
mentioned by respondents, the most common first-line oral
antibiotic prescribed was cephalexin (n = 23, 47%) followed
by clindamycin (n = 7, 14%), and sulfamethoxazole-and-tri-
methoprim (n = 4, 8%). Mean duration of antibiotic treat-
ment was 8 days (range, 2-10 days). Only 1 respondent (2%)
described using a topical antibiotic.

Three respondents (5%) indicated they removed the vast
majority (>90%) of frames in clinic. The other 60 respondents
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Table I. The 9 Survey Questions

Intraoperative

1. Which type of half-pins do you use and why?
2. Do you predrill and place your half-pins by hand, place them
with power, or predrill and place them with power?

4. Do you do anything special to prepare the skin before placing
pin/wire?

5. Are you aware of any new technologies or designs that might
help improve the pin—-bone interface?

Early Postoperative

6. What do you recommend to your patients for pin care?

Late Postoperative

7. How do you treat pin-tract infections?

used some variation of sedation/anesthesia in, for example,
the operating room or the recovery room.

Discussion

The results of this study are similar to other results reported in
thediterature®!!#*:6; There is'wide variationsin subject matter
experts’ use’and management of half-pins and in treatment of
pin-tract infections in circular fixation."However, this study
identified several imiportant trends that can help guide sur-
geons performing circular fixation.

Although use of titanium and stainless steel half-pins was
similar, 81% of the respondents who commented on half-pin
coating preferred HA over non-HA coating. The main rea-
son for the experts’ majority preference on this point is that
HA coating improves the strength of the fixation of the bone—
pin interface. Moroni and colleagues"*'""'* demonstrated this
through comparisons of extraction torques in HA-coated pins
and non-HA-coated half-pins. They found that radiographic
pin-tract rarefaction, which constitutes radiographic evi-
dence of pin loosening, was significantly (P<.001) lower in
HA-coated half-pins in a sheep model. In addition, they showed
mean extraction torque was higher in the HA-coated group
(P =.0001). Not surprising, scanning electron microscopy sub-
sequently showed extensive bony coverage of the HA-coated
pins without coating delamination or resorption, which was
not seen in non-HA-coated pins."* In a clinical study, Moroni
and colleagues’ found not only that HA-coated half-pins had
higher extraction torque than non-HA-coated half-pins, but
also that HA-coated half-pins had extraction torques higher
than their corresponding insertion torques (P<.001). The evi-
dence in the literature is insufficient to demonstrate a lower
infection rate for HA-coated half-pins; however, improved
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Table Il. Tips and Tricks for Circular Fixation?

When drilling, use sharp drill bits, change them frequently if needed,
clean the flutes, and lavage/irrigate the drill bits to minimize thermal
Necrosis.

When placing thin wires, use an alcohol-soaked sponge to help cool
the wires and maintain an appropriate trajectory.

There should be no skin tension left on pins or wires at the end of
cases. When ending a case, use a No. 11 blade to release any ten-
sion.

Once a wire penetrates the far cortex, tap it through the skin to pre-
vent binding of soft tissues and minimize heat generation.

Round sponges are good for stabilizing the pin—skin interface, but
expensive. Store-bought makeup sponges and tissue paper are
much less costly alternatives to sterile dressings.

For half-pin placement in tricky locations, use the guide-wire tech-
nique: Poke a wire through the soft tissue and tap the bone to ensure
a good trajectory for the half-pin.

Use an extra wire or half-pin for additional fixation at each level—in
anticipation of needing to remove one wire or half-pin later.

2Responses to an open-ended question soliciting comments and tips/tricks
not addressed in the 9-question survey (Table I).

fixation strength may lead to lower infection rates, as many
subject matter experts believe frame stability in one form or
another has a great impact on development of pin-tract in-
fections:%/, Pin loesening has beemshownito correlate, with
pin-tract infection."

Regarding half-pin application, mostirespondents predrill
and place.the half-pin by hand, mainly out of concern over
thermal necrosis, which can occur in self-drilling pins placed
by power without predrilling. Wikenheiser and colleagues*
placed thermocouple probes 0.5 mm from pins and inside the
pins to measure temperatures reached during insertion of pins
into bone. Although there was not a significant difference in
the microdamage to the surrounding bone between different
treatment techniques, there was a difference in insertion torque
and thermal responses. Overall, the authors recommended
cooling the drill/half-pin before insertion. This pearl was also
emphasized by most of our survey respondents (Table II).

A recent review of pin-site care for preventing pin-tract in-
fections concluded that there was insufficient evidence to make
any clinical recommendations.'”® This was clearly evident in the
present study, as the most varied answers from our subject mat-
ter experts involved pin care. Sixty percent of the respondents
recommended showers, and two thirds recommended one of a
variety of washing solutions, most commonly soap and water,
hydrogen peroxide, and saline. Of those who specified type and
frequency of pin care, 47% recommended limited/no care (only
daily personal hygiene or a daily shower or bath) to their pa-
tients. This finding is supported by a prospective observational
study conducted by Gordon and colleagues,'® who made almost
4500 clinical observations of pin sites in 27 consecutive pediat-
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ric patients who received tibial fixators and were instructed to
perform no pin care other than daily showers. The authors noted
a total of 178 pin-tract infections (4.0% per observation). Other
studies have failed to identify the optimal method and frequency
for pin care, or whether pin care should be performed at all.>'’
This has led investigators to consider other interventions—using
antibacterial dressings and coatings over pins—that have had
promising results in initial studies."'®

Regarding frame removal, only 3 of 63 the respondents
(5%) removed the vast majority of their frames in clinic. Al-
though it may be common practice to remove frames in a
setting where anesthesia can be administered, the associated
cost must not be ignored. DiCicco and colleagues'® performed
a comparative analysis of patient satisfaction and cost savings
for removal of tibial external fixators in clinic versus in the
operating room. Eighty percent of patients who had frames
removed in clinic rated their pain less than 25% of the maxi-
mum on the visual analog scale. In addition, frame removal
cost about $250 in clinic and $2160 in the operating room.
Ryder and Gorczyca™ conducted a similar study and found that
90% of patients who had fixators removed without anesthesia
indicated they would do so again if given a choice.

This_study had the limitations inherent to other studies
of the same design. First, as a survey study, it was limited by
having preference data only from those surgeons who chose to
respond, and therefore it was subject to selection bias. In addi-
tion, open-ended questions were used to gather as much in-
formation as possible on the topics being evaluated. Although
this allowed us to acquire potentially more useful data—the
experts were freetoresponditheway theyfelewasmost appro-
priate—there was a lack/of standardization in the responses.

In conclusion, results from this study helped identify trends
in applicationjtechniques.and indoutine management of cir-
cular fixators. In addition, they helped identify several areas of
clinical equipoise that should be studied, including metallurgy,
pin-site care solutions, and antibiotics.
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