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ABSTRACT

Introduction: In adults, many types of injuries take place, but distal radius fractures frequently occur with a 15 to 19% of ratio.
There are many techniques to treat these fractures such as fixation and percutaneous Kirschner wire and ORIF with dorsal or
volar plates.

Aim: To assess the functional outcomes following fixation of a marginal distal radius fracture with two commonly used volar
locking plates

Methodology: The study was conducted which is retrospective in nature. Patients were divided into two groups each with one
of the two designs of VLP. The initial results reported by patients were pain scores and range of movements. The final results
were based on the satisfaction of patients while performing physical activities. A retrospective comparative study. This study
was conducted at Peoples University of Medical & Health Sciences Nawabshah, Pakistan from February 2019 to March 2020.

Results: A total of 41 patients were included in the study. Twenty-two patients were in the Synthes LCP group and 19 in the
Acumed Acu-Loc group. By observing the patients, it was concluded that Acumed Acu-Loc group patients gave better results.

Conclusions: Despite various surgical techniques, tendon rupture and complexities is still an issue unresolved. This study
shows that the Acumed Acu-Loc system gives better results than Synthes LCP when placed accordingly with watershed line.
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INTRODUCTION distal radius fractures as it has many advantages such as

o . . movement after the operation, early movement of wrist and
In adults, many types of injuries take place, but distal radius

fractures frequently occur with a 15 to 19% of ratio."? Due Safe immobilization.* As it is known that every surgical
to age factors, elderly people are more prone to distal radius ~ treatment both has pros and cons VLP also has some nega-
fractures. There are many techniques to treat these fractures tive outcomes like carpal tunnel syndrome, malunion, ten-
such as fixation and percutaneous Kirschner wire and ORIF don irritation, and plates malposition. So the complexity rate
with dorsal or volar plates.* As there are many techniques in ~ ©f VLP is 3 to 25%.% Surgeons should not implant promi-
the medical field to treat these fractures the patient should go ~ hence because there have been many studies that describe
for the specific one with the best optimal results.’ In recent how flexor tendon irritation is related and the prominence of
years surgical techniques have gone through many advance- the volar plate towards the watershed line.’ In recent years
ments. VLP ie volar locking plate technique, which was in-  YLP has gone through many advancements to ensure fewer

troduced in 2001, this technique was frequently used to treat complexities and more optimal results.® The occurrence of
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reoperations has decreased in past years from 19.5% in 1999
to 10% in 2015.° Fractures in which the fracture line is near
to joint line, are not suitable for VLP. Fracture fragments that
are proximal to the watershed line are not supported by stand-
ard VLP designs.® Distal fragments can be displaced if there
is a poor selection of plates.” To achieve fixation plate should
be positioned over the watershed line. There is not enough
information about VLP designs that support marginal distal
radius fractures.® With the use of two VLP designs such as
Synthes and Acumed Acu-Loc wrist plating, this study takes
into account pre and post events of surgery in patients with
marginal radius fractures.

METHODOLOGY

A study was carried out on patients who received two de-
signs of VLP. The grafting criteria are the same for both de-
signs that are standard VLP was not sufficient to secure the
fragments and fracture being extended far off the watershed
line. Patients who were going through the treatment of distal
radius fracture fixation with one of the two study grafts were
included in the study and patients with more than one skel-
etal fracture were excluded from the study.

The operation was carried out with advanced techniques
such as 30 to 45mm over the volar of the wrist. Muscles
(pronator quadratus) were cut to be exposed for fracture site
and then repaired after plate insertion. Patients were asked to
show movement across the fracture site just after the surgery.
The wrist joint was also disabled for 12 days with the arm
splint. After the removal of the arm splint, small wrist move-
ments were made by the patient, and these movements were
increased after 5 weeks of surgery.

The fracture site was examined through radiography by
an orthopedic and re-examined by a surgeon. The fracture
which is distally horizontal with fracture line within 9.5mm
of joint line is marginal distal radius fracture. Fracture pat-
terns of volar to dorsal Barton were not examined. Every
computer detail such as CT before and after surgery and plan
films was recorded and observed.

In initial outcomes, pain scores and movement range of bro-
ken wrist were told by patients as compared to the normal
wrist after 1 year of surgery. Outcomes include patient satis-
faction of movement range of the broken wrist and do it hurt
during physical activity. After two years of surgery x-ray of
the injured wrist was taken which included radial height, ul-
nar variance, and Soong grade. Further examinations were
made to know about the complexities related to surgery.

Data was translated as to mean and SD. A statistically sig-
nificant value known as p-value was taken. SPSS Version 22
was used for data analysis.

RESULTS

In our study, there were actual 55 patients with marginal dis-
tal radius fracture, 28 were cured with Synthes and among
these 28, 6 patients were removed from studies due to other
issues. Acumed Acu-Loc VLP took into account 25 patients
out of the 6 patients were removed from the study. Total 41
patients were included and they carried out the whole process
of treatment. Out of these 41 patients, 23 were male and 18
were females. There was not any open fracture. Age ranges
of patients were 25 to 90 with a mean age of 50 years. Nine-
teen patients were treated with Acu-Loc VLP and twenty
with Synthes. There were 25 patients complete articular and
13 patients were extra-articular. From fracture line to lunate
fossa the distance was 7.33mm. There were also other inju-
ries like ulnar styloid avulsion fractures which were present
in 10 patients. The surgeon also checked the DRUI stability,
and he got to know that DRUJ pinning was needed in 3 pa-
tients. Further examinations showed that there are two pa-
tients with TFCC and three patients with die-punch fractures.
From this study, it was noted that there is no such contrast in
fractures based on based concomitant injuries.

Complexities like distal irritation made five patients undergo
reoperation to remove graft. Out of these five, three were of
Synthes and two patients of Acumed Acu-Loc group. There
was no tendon rupture, malunion, or fracture site ailments
were observed. Initial results have reported that among the
two designs of VLP Acumed Acu-Loc has more advantages.
Ten out of twenty patients of the Acumed Acu-Loc group
were succeeded in the treatment t within 20 months of treat-
ment with 100% efficient results while there were only 3 of
21 patients in the Synthes LCP group. Holding power post-
operation efficiency was 65% in Acumed Acu-Loc group pa-
tients and only 22% in Synthes LCP group. VAS pain scores,
after the operation, were also better in the Acumed Acu-Loc
group. Patients of Synthes LCP somehow showed improved
outcomes like ere more satisfied and comfortable in carrying
out their physical activities than patients of the Acumed Acu-
Loc group. In the Acumed Acu-Loc group, the performance
activity rate was 7.57 vs 7.43 and the overall rate was 7.86 vs
7.62 in comparison to the Synthes LCP group.

Acumed Acu-Loc group patients also showed more MAYO
wrist score than Synthes LCP group. There was not a sin-
gle case of tendon rupture and other ailments related to the
fracture site. After the operation within the 1.5 years, the 1.5
years trained in all 41 patients. Patients were categorized as
Soong grade 2 due to distal radius fracture pattern. Between
groups, there was no ulnar variance and volar angle inclina-
tion. Out 0of 22, 3 patients in Synthes LCP group had articular
step off more than 3mm in comparison to Acumed Acu-Loc
group with 2 of 19 patients had articular step off 4mm.
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Table 1: Patient Demographics

Overall (N=42) Plate LCP (N = 21) Plate VLP (N=21) P-value
Age 50.2(22-90) 50.5(24-85) 50.9(22-90) 0.88
Male 18 10 7 0.52
Female 22 9 12
AO fracture type 0.32
A 15 5 7
B o o o
C 27 15 1
Mean marginal distance (+) 8.3mm(+0.95) 8.7mm(+0.85) 8.2mm(+0.85) 0.34
Patient requests remove the implant 5 5 3 0.65
Table 2: Functional Outcome between Groups
Overall (N=42) Plate LCP(N=21) Plate VLP(N=21) P-value
Range option 0.015
0-23% o o o
24-49% 0 o o
50-75% 2 o 2
71-99% 24 16 9
100% 15 5 13
Gripping power 0.013
0-23% o o o
24-49% 0 o o
50-75% 5 3 4
71-99% 18 15 6
100% 18 6 15
Pain VAS score (+ SD) 1.20(£1.32) 1.34(%1.47) 1.05(£1.22) 0.48
Subjective functional score
Occupation 8.52(%3.44) 8.45(£1.30) 8.55(%1.090 0.699
Social activity(+ SD) 9.30(+0.82) 9.20(+0.88) 9.20(+0.89) 0.465
Overall (+ SD) 9.9(+1.06) 8.87(+1.12) 8.85(+1.11) 0.887
MAYO score (+ SD) 73.36(%25.66) 75.68(+8.98) 86.20(+12.5) 0.005
Table 3: Radiological outcome between groups

Overall (N=42) Plate LCP(N=21) P-value P-value
Radiological parameters
Radial height (+SD) 9.50mm (+1.38) 9.42mm (£1.62) 9.55mm (£1.21) 0.77
Radial inclination 18.65(+3.69) 19.10(+4.03) 128.22(£3.35) 0.45
Angle(+SD)
Ulnar Variance (+ SD) 0.02mm (+1.98) -0.02mm (£2.15) 0.05mm (+1.83) 0.94
Articular step-of (AP view) 0.80
<1MM 33 15 17
<1-2MM 9 4 5
>2MM 3 3 2
Volar Tilt Angle(+SD) 5.22(+5.48) 4.77(x5.70) 5.68(+5.70) 0.60
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DISCUSSION

Two designs of VLP were cross analyzed in patients with
marginal distal radius fracture in which the fracture line was
lying within 8mm of lunate fossa. Both designs are frequent-
ly used to treat fractures near the joint line. In 2006 water-
shed line idea was given by Orbay which was stated as a
ridge that minimizes the area of volar radius. This definition
was further elaborated as a “line pointing the margins and
aspects of volar radius”.?*?> Watershed line is also used as a
reference point for adjusting the positions of volar plates so
that tendons rupture and irritation can be avoided.!1%!L13:1517
The point where Tendon is near to bone and plate and the
most pointed out area or volar surface is called watershed
line, and this was stated by Soong et al.’ By adjusting the
positions through the “Soong Grading” of plate authors have
described in their studies the tendon complexities related to
the watershed line. Soong Grade 1 or 2 orientation was ob-
served by examining the fracture site after surgery and this
was done by putting the VLP near to watershed line, this also
was related to tendon complexities. &'2!517 [t was reported
by Mehrzad et al. That 8 of 58 patients with graft-associat-
ed complexities need further treatment.! For the limitation
of complexities, Soong et al. suggested that during surgery
graft prominence should be avoided at the watershed line
and plate adjustments should be done according to fracture
pattern and patient anatomy.*!>!¢ Adjustments of the plate
are difficult during surgery when VLP is placed to the wa-
tershed line. To avoid these problems edges of the plates are
polished and contoured and a mark is placed on the FPL to
decrease the pressure under the FPL tendon.*6!4161819 The
design of the grafts is accordingly made to allow sitting dis-
tally to the watershed line and to avoid tendon complexi-
ties.**3! The volar plate is pre-adjusted to fit with the cortex
of volar in Synthes LCP. Intraoperative shaping of plates is
done by the low plate and screw profile.** Acumed Acu-Loc
system is fully developed with pre-shaped plates and with a
circular plate edge and low profile.***" So Acumed Acu-Loc
system is designed accordingly with watershed then other
volar plates.’!?

FPL iatrogenic injuries have been reported after the use of
Acumed Acu-Loc VLP.*'21317 The main reason for this is that
the plate is pointed towards the radial styloid that leads to
tendons complexities.'> To avoid the FPL iatrogenic injury
the Medartis APTUS FPL has developed the plating system
to decrease the FPL tendon and plate contact.*

In this study, there were no FPL tear complexities. Better
holding power, good movement ranges, and Mayo wrist
scores were reported by the Acumed Acu-Loc group.

From this data, it was observed that through better Acumed
Acu-Loc VLP adjustments tendon complexities can be avoid-
ed. When examined it was observed that Acumed Acu-Loc
fits better to volar cortex than Synthes LCP. By examining

the bone model, it was noted that if Acumed Acu-Loc was
not placed in its design it would increase prominence. So,
it is advised to place a locking plate on the watershed line.
If Acumed Acu-Loc VLP is placed distally to the watershed
line, tendon complexities will arise after surgery. So Acumed
Acu-Loc should be placed correctly. In recent literature, it
has been reported that there is an association between tendon
complexities and graft adjustments.®!3!41718 So_ it is advised
to design the graft accordingly to the watershed line to avoid
complexities. So, it is reported in this study that the Acumed
Acu-Loc system gives better results than Synthes LCP.

As the nature of the study was retrospective it has many limi-
tations like ordinary surgical techniques and non-randomi-
zation of patients. Also, initial results were concluded from
patients’ reports due to this objectivity was limited. Patients
that took part in this study were low in numbers, but a low
cohort size also gives precise results. The examination time
was between 20 months so the complications that took place
after this period were not studied. It was reported by Asa-
dollahi et al. that postponed tendon rupture can take place
between 5 to 67 months after surgery.*

CONCLUSION

Tendon complexities are still an issue despite many advance-
ments in graft designs. It is advised to avoid adjusting the
VLP distal the watershed line to neglect the volar promi-
nence. More distal fixation is required by marginal fracture
patterns. It is believed that Acumed Acu-Loc gives better re-
sults than Synthes LCP.
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