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A B S T R A C T

Plantar plate tears are a common cause of forefoot pain and digital deformity. Repair of the plantar plate has been
described from both a dorsal and plantar approach, each with its own benefits and drawbacks. Many of the
approaches use costly devices. Our innovative repair method uses low-cost materials available in most operating
room settings. We undertook a retrospective case series study to evaluate outcomes in patients who had under-
gone plantar plate repair with our method of repair. A review was performed to identify patients with plantar
plate disruptions treated with this approach by a single surgeon. Clinical position and patient satisfaction of the
involved joints were evaluated. Six patients (9 joints) underwent plantar plate repair using this innovative method
and were evaluated at a median follow-up time of 19 (range 19 to 39) months. The mean visual analog scale pain
score at final follow up was 0.8 § 2.0. The median sagittal plane position of the toe was 2 mm (range 0 to 6) from
the plantar skin of the digit to the ground. Five of the 6 patients (83%) stated that they would have the procedure
again. We were able to obtain satisfactory outcomes with good alignment by repairing the plantar plate with this
innovative method. Our data suggest that the described method of plantar plate repair can be used as an effective
way to treat metatarsal phalangeal joint instability.
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The plantar plate is a stout fibrocartilaginous ligament consisting of
mainly type 1 collagen fibers, similar histologically to the meniscus in
the knee (1). The plantar plate extends from a thin, synovial origin on
the plantar metatarsal neck to distinct medial and lateral insertions at
the base of the proximal phalanx directly adjacent to the articular carti-
lage (1,2). Its fibrocartilaginous midportion is 2 mm thick, on average,
and is well suited to its dual purpose of weightbearing support and sta-
bilization of the toe (1). Contributions to the plantar plate include the
intrinsic muscles of the foot and the deep portion of the central band of
the plantar fascia, making it an important part of the Windlass mecha-
nism (1−4). The collagen fibers of the plantar plate course in a longitu-
dinal orientation centrally and change to a transverse orientation at its
medial and lateral borders to merge with the collateral ligaments,
flexor tendon sheath, and transverse intermetatarsal ligament. This dif-
fuse web results in the plantar plate being integral in transverse and
sagittal plane stability of the metatarsophalangeal joint (MTPJ) as part
of a complex capsular unit (3,4).
Lesser MTPJ deformity is an extremely common cause of forefoot
pain and impairment. Although plantar plate injury usually presents as
a chronic, degenerative condition, it can be initiated by acute trauma.
Metatarsophalangeal instability is often heralded by initial synovitis of
the joint. The synovitis is gradually followed by a change in alignment
of the toe. This coincides with failure of the plantar plate, often at its
attachment at the base of the proximal phalanx. The hypovascularity of
the plantar plate could decrease healing potential and contribute to the
progressive changes associated with plantar plate tear (5). Pain is com-
monly experienced on the plantar aspect of the metatarsal heads or
MTPJs. Pain may also be experienced on the prominent portions of the
proximal interphalangeal joint (PIPJ) or at the tip of the toe, especially
with shoe gear. A positive drawer test has been shown to be pathogno-
monic for plantar plate tear (6−10). The plantar flexion strength of the
digit decreases with a insufficiency or tear and can be measured by the
paper pullout test (6,11)

Depending on the specific structures injured, the toe may drift into
adduction, abduction, or extension. The resulting change in the tension
of the flexor and extensor tendons results in a flexion deformity of the
PIPJ of varying flexibility (12−14). Although the specific structures that
may be involved vary, attritional tears of the plantar plate are common
(15,16). The increased length of this torn structure allows the posture
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Fig. 1. The joint is distracted for inspection using a Weinraub joint spreader fixed to the
proximal phalanx and metatarsal shaft using a 0.062-inch Kirschner wire.
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of the MTPJ to extend due to an increase in sagittal plane instability
(17). Involvement of 1 side of the plantar plate/collateral ligament com-
plex contributes to transverse plane deformities (3,4,17).

Direct repair of a damaged plantar plate has the potential to return
the toe to more anatomic alignment and reduce pain (7,12,18). The
optimal reconstruction of this problem continues to elude surgeons.
Reconstruction of the plantar stabilizing structure through transfer of
the extensor brevis and flexor tendons around the base of the proximal
phalanx has been performed for decades with some success (15). Had-
dad et al (15) proposed rerouting the extensor digitorum brevis tendon
under the transverse metatarsal ligament. In their study, 24 of 31
patients were completely satisfied with the procedure. One patient
experienced residual crossover toe after extensor brevis transfer, which
was successfully treated with a flexor-to-extensor transfer. An addi-
tional 3 patients experienced asymptomatic residual crossover toe after
extensor brevis transfer (15). Direct repair of the plantar plate is
described in the literature through dorsal and plantar approaches
(7,16,19). The plantar approach has been shown to restore anatomic
alignment of the joint, but there are risks associated with painful plan-
tar scarring (19). Several outcome studies have shown improvement in
clinical position and reduction in postoperative pain scores using the
dorsal approach (16,18,20,21). The most difficult part of the dorsal
approach is visualization and passing suture into the damaged plantar
plate. For this reason, many dorsal approach techniques use unwieldy
and costly devices (22). This poses an expensive solution to a common
problem.

The present report details an innovative technique used to restore
MTPJ instability with low-cost materials available in most operating
room settings. This technique can be adapted to address deformity in
the sagittal and transverse planes by shifting the axis of the repair. We
describe the technique as well as determine the clinical effectiveness
and patient satisfaction of our method.

Patients and Methods

We performed an outcomes study on patients who underwent plantar plate repair by
the senior author (B.R.F.). The study was approved by the Institutional Review Board at
Community Health Network in Indianapolis, Indiana.

A chart review was performed on patients who had plantar plate repair by the senior
author (B.R.F.). The electronic medical record was searched for patients treated by the
senior author (B.R.F.) between the dates of August 2012 and October 2017 with the fol-
lowing Current Procedural Terminology (American Medical Association, Chicago, IL)
codes: 28313, angular correction of toe soft tissue procedure; 28230, tenotomy metatar-
sal phalangeal joint, 28308, metatarsal osteotomy or correction of toe with metatarsal
osteotomy; and 28285, hammertoe correction. Identified patient charts for any of these
codes were reviewed, and the operative reports were read to determine whether our
innovative technique was used.

Inclusion and exclusion criteria were applied. Inclusion criteria were >1 year since
surgery by the senior author with the described plantar plate repair method. Exclusion
criteria were <1 year of follow up, plantar plate repair performed by another method,
revision plantar plate repair, and flexor to extensor tendon transfer. Patients were also
excluded if they had documented neuropathy or collagen disorders, were pregnant, or
were unable to sign their own surgical consent form.

The eligible patients were invited to participate in the study. Patients that elected to
participate in the study were seen in the clinic of senior author (B.R.F.) for evaluation.
Evaluation of volunteer participants was performed by authors K.B.K. and A.M.B.

Seated examination of participants included performing a drawer test of the joint,
which was positive with >2 mm of displacement. Seated examination also included pain
on palpation and range of motion of the operative joint. Standing examination included
measurement of sagittal and transverse position of the operative digit with a goniometer.
The presence or absence of a crossover toe was also noted. Muscle strength was tested
with the paper pullout test. Charts of volunteer participants were further reviewed to col-
lect information regarding other procedures performed in the same operation as the
plantar plate repair.

Participants completed outcome questionnaires for their operative toe. Outcome
scores included the Visual Analogue Scale (VAS) score for pain, the 11-point subjective
portion of the Lesser Metatarsophalangeal-Interphalangeal Scale from the American
Orthopedic Foot and Ankle Society (AOFAS) Forefoot Score, rating their satisfaction with
the procedure, and answering “Would you have the same procedure again?” If patients
had plantar plate repair on multiple digits, outcome scores were completed separately for
each digit.
Surgical Technique of Plantar Plate Repair

Local or general anesthesia is induced. The patient is placed in a supine position with
a bump beneath the hip to internally rotate the leg. A gently curved S-shaped incision is
made extending from the dorsal aspect of the midproximal phalanx to the distal metatar-
sal shaft and is deepened, exposing the extensor tendon.

Often a stepped tenotomy in the extensor tendon is necessary to plantarflex the pos-
ture of the toe. However, the MTPJ can also be approached through splitting the extensor
tendon or approaching it along the side of the extensor tendon. The dorsal capsule is
incised to gain access to the MTPJ.

A metatarsal osteotomy can be made on the affected ray. The osteotomy is provision-
ally fixated with a Kirschner wire. Fixation of the osteotomy is performed at the end of
the procedure so as not to disrupt the fixation of the osteotomy during the plantar plate
repair.

The joint is distracted for inspection either manually or using a Weinraub joint
spreader (Innomed, Savannah, GA) fixed to the proximal phalanx and metatarsal shaft
using a 0.062-inch Kirschner wire (Fig. 1). Because the remaining intact ligaments are
usually contracted, the ligaments must be sharply released from the base of the proximal
phalanx (Fig. 2). The flexor tendons are visible through the released plantar plate (Fig. 2).

A no. 2 braided nonabsorbable suture is passed through the unattenuated proximal
plantar plate or collateral ligament. A 14G, 1.16-inch angiocatheter (Becton Dickinson
Infusion Therapy Systems, Sandy, UT) is used to pass the braided nonabsorbable suture
through the plantar plate. The angiocatheter needle is passed through the plantar plate
from the articular surface through the plantar skin, and the needle portion is removed
(Fig. 3). Braided nonabsorbable suture is loaded on a Keith needle (Bunnel Straight 1827-
2 1/2 D; Anchor Products Company, Addison, IL), passed through the angiocatheter from
dorsal to plantar, and retrieved in the plantar aspect of the foot. The needle is then passed
back into the angiocatheter from plantar to dorsal. The angiocatheter is removed when
the needle is visible in the joint within the angiocatheter lumen. The tip of the needle is
then pulled plantarly until it is several millimeters plantar to the plantar plate, directed
medially or laterally, and passed dorsally through the plantar plate through a different
path from that where the angiocatheter was originally placed. The needle is then
retrieved in the joint, and the security of the fixation in the plantar plate is tested by
firmly tugging on both ends of the braided nonabsorbable suture. The stitch should not
dimple the plantar skin if properly placed. The placement of the braided nonabsorbable
suture may be biased toward the medial or lateral side, depending the direction of the
transverse plane deformity. This will preferentially tighten the appropriate portion of the
ligament to tilt the joint into the correct position.

Two parallel holes are made in the base of the proximal phalanx from dorsal to plan-
tar using a 0.062-inch Kirschner wire. Care should be taken to ensure that these holes
enter and exit the base of the proximal phalanx extra-articularly and do not penetrate
into the articular surface. These also should be angled toward the attenuated portion of
the plantar plate/collateral ligaments. A 4-0 braided suture is looped, and the loop is
placed through the eyelet of a Keith needle (Fig. 4). The loaded Keith needle is passed
from dorsal to plantar through the plantar skin of the toe while the loop and the free
ends of the suture are controlled (Fig. 5). Once the eyelet has passed the plantar cortex of
the proximal phalanx, it is tilted and pushed into the MTPJ (Fig. 6). The loop is then
released from the needle, while control is maintained of the free ends of the suture on
the dorsal aspect of the proximal phalanx. The needle is retrieved in the MTPJ and
removed, leaving the looped 4-0 braided suture in the MTPJ (Fig. 7). The corresponding
(medial or lateral) end of the braided nonabsorbable suture is passed through the 4-0
braided suture loop. The braided suture loop is then drawn plantar to dorsal through the
proximal phalanx with the braided nonabsorbable suture (Fig. 8). This is repeated using
the other drill hole and the corresponding end of the braided nonabsorbable suture.



Fig. 2. Released plantar ligaments: black arrows point to the plantar plate tear from the
base of the proximal phalanx.

Fig. 3. An angiocatheter is used to guide passage of the braided nonabsorbable suture
through the plantar plate of the metatarsophalangeal joint.

Fig. 4. A loop of 4-0 braided suture is passed through the eyelet of the Keith needle.

Fig. 5. The Keith needle is passed through 1 of 2 holes placed in the base of the proximal
phalanx. A short loop is passed through the eye of the needle and is used to retrieve the
braided nonabsorbable suture from within the metatarsophalangeal joint.

Fig. 6. After the eyelet clears the plantar cortex of the proximal phalanx, the needle is
tilted and passed distal to the end of the plantar plate into the metatarsophalangeal joint.

Fig. 7. The needle is advanced through the metatarsophalangeal joint, and the loop is
allowed to slide out of the eyelet.
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If the plantar plate repair is believed to be deficient, reinforcement of the repair could
be performed through incorporation of the nearby flexor tendons into the repair. By mod-
ifying this technique, the flexor digitorum tendons can be passed under the plantar plate
and transferred to the base of the proximal phalanx. This adjunctive technique was not
used in the subjects of this study.

The joint distractor and its associated Kirschner wires (if used) are then removed. If
properly placed, the braided nonabsorbable suture should slide smoothly through the
repair. If it does not slide, an error has been made, and the ligament may not be tensioned
to the desired degree. The joint is plantarflexed and overcorrected in the sagittal plane
while an assistant maintains the joint surfaces in apposition. The braided nonabsorbable
suture is then tied securely over the dorsal cortex of the proximal phalanx. Kirschner
wire or pin fixation of the joint can be added if desired, but care must be taken during pin
placement to avoid damaging the suture repair within the base of the proximal phalanx.
A video of our technique is available in the supplementary materials.

The tenotomy and skin are closed according to routine, and a bulky dressing is applied.
A tape splint may be applied to further protect the repair if it is believed to be tenuous.

The postoperative protocol is protected weightbearing in a stiff-soled surgical shoe
for 4 weeks with focused weight on the heel. After this, patients are transitioned to a



Fig. 8. The no. 2 braided nonabsorbable suture is threaded through the loop, and the free
ends of the suture are drawn through the base of the proximal phalanx. The procedure is
repeated with the other side of the braided nonabsorbable suture.
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regular supportive shoe for an additional 4 weeks and restricted from activities with toe
push-off, such as running or jumping. At 8 weeks, patients can return to activity and shoe
gear without restriction. Gauze and Kerlix bandages are used until the skin sutures
are removed at 2 weeks. The operative toe is taped in a plantarflexed posture with silk
tape until 6 weeks postoperatively.

Results

From August 2012 until October 2017, 21 patients were identified
who underwent a procedure by a single surgeon using CPT codes
28313, 28230, 28308, and 28285. Of these 21 patients, 11 were identi-
fied via operative reports as having undergone plantar plate repair via
our innovative technique. All 11 patients met the inclusion and exclu-
sion criteria. Six (54.6%) patients (9 joints) agreed to participate in the
study and were evaluated with a median follow-up time of 19 months
(range 19 to 39). The second MTPJ was the most commonly involved
joint, encompassing 6 of 9 (67%) joints corrected. The third and fourth
MTPJs were also involved in 1 of 9 (11%) and 2 of 9 (22%) joints, respec-
tively. Every joint was treated using this plantar plate repair, in con-
junction with a Weil osteotomy. Other concomitant procedures
performed were metatarsal head excision in 1 (uninvolved joint), PIPJ
arthroplasty in 3, distal interphalangeal joint arthroplasty in 3, PIPJ
arthrodesis in 1, flexor tendon release in 5 (2 uninvolved joints), and
first metatarsal chevron. Demographic data can be seen in Table 1.

The median distance from the plantar skin of the toe to the ground
was only 2 mm (range 0 to 6). Four of 9 joints (44%) were medially devi-
ated, and 3 of 9 (33%) were laterally deviated (Table 2). Two of 9 toes
(22%), both in the same patient, exhibited residual crossover deformity.
Six of 9 toes (67%) were able to purchase the ground during paper strip
pullout test. Eight of 9 rays (89%) demonstrated negative drawer test at
final follow-up with <2 mm displacement of the joint.
Table 1
Demographic data

Number of Digits 9
Sex
Female 6 (100)
Male 0

Age (yr) 63 (44 to 74)
Body mass index (kg/m2) 29 (24 to 42)
Duration of follow-up (mo) 19 (19 to 39)
Involved MTPJ
Second MTPJ 6 (66.7)
Third MTPJ 1 (11.1)
Fourth MTPJ 2 (22.2)

Data are n, n (%), or median (range).
MTPJ, metatarsophalangeal joint.
Five of 6 patients (83%) stated they would have the procedure
again. One patient, who had 3 joints operated on, stated that she
would have the operation performed again on her 4th MTPJ, would
not have the same operation on her 2nd MTPJ, and was unsure if she
would have the same operation on her 3rd MTPJ. Of the 9 joints
treated, the patients were very satisfied with the results in 3 of 9
(33%), satisfied in 4 of 9 (44%), and dissatisfied in 2 of 9 (22%). None of
the rays treated yielded very dissatisfactory results. The median post-
operative subjective AOFAS forefoot score was 91% (range 67% to 91%).

Discussion

There have been many descriptions of plantar plate repair in the
literature. This present report serves as a surgical technique guide
for an innovative method of plantar plate repair. The described
method provides an innovative, inexpensive, and effective way to
treat plantar plate instability. Our data suggest that when surgeons
use this technique, they can expect to achieve acceptable toe posi-
tion, with patients reporting minimal to no pain. Strengths of our
study include short-term follow-up and examination of a case series
treated exclusively with this technique.

Limitations of our study include small sample size, absence of radio-
graphic outcomes, and lack of preoperative comparison data. CPT cod-
ing errors could have led to potential missed subjects enrolled in the
study. Without an assessment of the preoperative toe position, it is dif-
ficult to determine whether the amount of deformity which may have
been present before intervention. Postoperative radiographs are not
routinely taken as part of the postoperative protocol unless clinically
indicated by the senior author (B.R.F.). Without preoperative data, we
cannot quantify the improvement in pain and function as a result of our
innovative method of plantar plate repair. However, the current case
series is valuable, as we achieved high AOFAS scores, and 5 of 6 patients
(83%) stated that they would have the procedure again.

All of these limitations carry the potential to introduce bias in our
results. One such result with potential bias was the postoperative trans-
verse plane position of the affected toe at final follow-up. This could
lead to the seemingly outlying postoperative data on patient number 1
in Table 2. This patient had 2 digits with residual crossover toes. The
residual crossover toes in this patient may have been related to the con-
comitant third metatarsal head resection. Increased instability of the
third toe may have allowed deviation of neighboring digits 2 and 4
(Table 2). Interestingly, the patient reported that she was satisfied with
one digit and very satisfied with the other digit. The second MTPJ had
pain with palpation and a positive drawer test. These results indicate
that the second MTPJ repair was less stable than the fourth MTPJ repair,
which exhibited a negative drawer test (7−9). As with any surgical pro-
cedure, the expected outcomes are affected by the severity of deformity
and the quality of the residual tissue.

This technique, like other techniques designed to restore metatarso-
phalangeal stability, has a steep learning curve. Ensuring that the repair
is snug enough to restore stability without significant overcorrection is
critical. In general, we typically try to leave the joint slightly overcor-
rected at the conclusion of the procedure. Some mild loss of correction
is routinely observed. The condition of the residual ligament tissue is
extremely variable and is influenced by duration and degree of defor-
mity. Severe degradation of the tissue may require incorporation of
local tissue into the repair to ensure adequate stability. In some cases,
the degradation of the tissues may make repair or reconstruction
impractical.

Except for patient number 3, all patients were either satisfied or
very satisfied with the outcome of the MTPJ surgery. Patient 3 had 11°
of lateral deviation of the second toe and otherwise overall good clinical
position of the operative digits (Table 2). As with other surgical proce-
dures, position of the toe does not always correlate with patients’



Table 2
Patient results

Patient VAS at Final
Follow-Up

AOFAS Score
(% of 11 points)

Distance: Tuft of Toe
to Ground (mm)

Transverse Plane
Deviation (°)

Drawer Test
(positive
with >2 mm
displacement)

Residual
Crossover Toe

Paper
Pullout
Test

Pain on Palpation
of Plantar Plate

Pain with
ROM
of MTPJ

Satisfaction

1 0 91 6 22 lateral Positive Yes Positive Yes No Satisfied
1 0 91 3 6 medial Negative Yes Positive No No Very satisfied
2 0 100 2 4 medial Negative No Negative No No Very satisfied
3 0 64 0 11 lateral Negative No Negative Yes Yes Dissatisfied
3 6 55 2 0 Negative No Positive Yes Yes Dissatisfied
3 0 91 0 0 Negative No Negative No No Satisfied
4 1 100 5 4 lateral Negative No Negative No No Satisfied
5 0 91 0 3 medial Negative No Negative No No Satisfied
6 0 100 5 7 medial Negative No Negative No No Very satisfied

Paper pullout test was positive if patient was unable to grip and tear paper placed under the involved toe.
AOFAS, American Orthopedic Foot and Ankle Society; MTPJ, metatarsophalangeal joint; ROM, range of motion; VAS, visual analog scale.
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postoperative pain relief. The reason for this is multifactorial. A larger
sample size could be helpful for determining larger causes of overall
dissatisfaction with this method of MTPJ repair.

Our data show that our described method of plantar plate repair
yields minimal to no postoperative pain. With a mean postoperative
VAS pain score of 0.8 (§2.0), our results are comparable to those of
other recent studies. In a review by Weil et al (18), 15 patients treated
with a dorsal approach had a mean postoperative VAS score of 1.7. In a
study by Flint et al (16), 128 dorsal-approach plantar plate repairs were
performed by 2 surgeons, and the mean postoperative VAS score was
1.5. In a retrospective case series by Gregg et al (20), plantar plate repair
was performed by a single surgeon through a dorsal approach. In their
study, 18 of 23 feet were nonpainful postoperatively, 4 of 23 were
mildly painful, and 1 of 23 was moderately painful (20). In a retrospec-
tive study by Prissel et al (19), the plantar plate was repaired through a
direct plantar approach. The final postoperative mean VAS score of their
cohort was 2.3. Of the patients with residual pain, 31.6% attributed their
residual pain to the plantar scar (19). In a prospective evaluation of a
dorsal approach by Nery et al (21), the results were stratified based on
the grade of plantar plate tear. For grade II and grade III tears, the mean
postoperative VAS was 0.7 and 1.2, respectively (21). The results of their
study indicated that the severity of injury to the plantar plate may
affect the postoperative VAS score.

In the present report, we did not stratify our results based on the
severity of injury or toe deformity and therefore cannot comment on
the success of our method for various degrees of injury to the plantar
plate. The subjective portion of the AOFAS score has been shown to be a
reliable method of measuring patient outcomes (23,24). The median
postoperative subjective portion of the AOFAS score in our study was
91% (range 67% to 91%), which indicates that patients were highly func-
tional after the described method of plantar plate repair.

Many authors describe concomitant lesser metatarsal osteotomy
with plantar plate repair. This technique can be used with or without
metatarsal osteotomy. However, in the senior author’s experience (B.R.
F.), plantar plate repair without metatarsal osteotomy has been uni-
formly unsuccessful. One of the most common metatarsal osteotomies
performed is the Weil osteotomy (18). Although technically simple, this
osteotomy is not without complications, including floating toe (36%);
transfer metatarsalgia (7%); delayed union, malunion, or non-union
(3%); and recurrence of symptoms (15%) (25). When treating plantar
plate pathology, the toe is often already elevated in the sagittal plane,
and Weil osteotomy may make it more difficult to achieve satisfactory
sagittal plane position. However, some authors propose that a contribut-
ing factor to second MTPJ plantar plate attenuation is related to a long
metatarsal (26). This would suggest that shortening themetatarsal is nec-
essary to restore the metatarsal parabola and prevent attenuation of the
plantar plate repair. In our study, themagnitude of metatarsal-shortening
osteotomy was based on evaluation of the metatarsal parabola. All of
the operative joints presented in this report received a Weil osteotomy.
The median distance from the plantar skin of the toe to the ground was
only 2 mm (range 0 to 6) in this study. Despite the high rate of slightly
elevated digits, 6 of 9 toes (67%) were able to adequately purchase the
ground during paper strip pullout test. Eight of 9 rays (89%) demon-
strated negative drawer test. This indicates that despite the slight ele-
vation in sagittal plane position, the plantar plate repair was adequate
to prevent dorsal dislocation on manual testing and maintained plan-
tarflexion strength at the metatarsal phalangeal joint.

Judge and Hild (27) described a similar approach to plantar plate
repair using a suture button. In their description, the metatarsal head
and proximal phalangeal base are lassoed using absorbable suture,
which is then driven through the plantar plate and secured to the plan-
tar foot externally with a suture button. In their study, all 8 patients
reported a pain score of 0/10 postoperatively, and all stated they would
undergo the same procedure again (27). One comparative benefit of our
technique is that the repair is all internal and the patient does not have
external fixation, which could be a possible source of infection, skin
necrosis, and patient anxiety. Furthermore, all 8 patients in their study
were told they would need to wear a metatarsal sling pad for life to
maintain correction. Our patients did not have this limitation.

Clements and Ghai (28) described a technique of plantar plate
repair that is similar to our method of repair. Their described tech-
nique uses a bent angiocatheter needle as a hook to retrieve the suture
from the MTPJ (28). Our method uses an angiocatheter as a passage-
way to pass the suture. Both methods offer an innovative design to
pass and retrieve suture through the plantar plate without use of pro-
prietary instrumentation. Our method is supported by a case series
with postoperative clinical and objective outcomes at a median of
19 months (range 19 to 39).

A systematic review of plantar plate repair case series shows that
plantar plate repair is an effective way to reduce pain and increase
function in patients with plantar plate tears or insufficiency (29).
Many case series have been reported but are difficult to interpret because
of differences in technique and measured outcomes (7,18,20,29). Our
described technique and reported case series indicate that patients have
similar outcomes in pain and satisfaction compared to these studies.

One of the major downfalls of the dorsal approach to plantar plate
repair is the cost of proprietary instruments used to pass suture
through the plantar plate. Our described method uses low-cost materi-
als available in most operating room settings. A recent study included a
crude materials cost comparison of direct plantar plate repair through a
dorsal approach using proprietary devices for suture-passing through
the plantar plate (22). At the time of publication, they compared the
cost of materials for the techniques described by the Plantar Plate
Repair (CPR) System (Arthrex) and the Smart Stitch Device (Arthrocare).
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The crude costs of materials for repairing a single digit using the
Arthrex and Arthrocare systems were $950.00 and $818.81, respec-
tively (22). The crude cost of materials for repairing 2 digits was
$1,467.00 and $1,317.78 for the Arthrex and Arthrocare techniques,
respectively (22). While there are variations in the costs of devices at
different facilities, there is still a higher crude materials cost associ-
ated with these manufactured devices compared with our described
technique. At our facility, the crude cost of the materials for our
method of repair is $9.06. This includes the costs of the following:
0.062 Kirschner wire, no. 2 braided nonabsorbable suture, 4-0 braided
suture, and 16G catheter needle. We do not propose that any part of
our report represents a cost-effectiveness analysis; rather, merely a
crude cost comparison.

In conclusion, the present report describes an innovative method
of direct plantar plate repair through a dorsal approach. Our results
indicate that patient satisfaction with the described procedure is high
and postoperative pain is minimal. Adequate toe position can be
achieved with this innovative method. Additionally, the described
method offers an inexpensive way (in terms of crude materials cost) to
primarily repair the plantar plate through a dorsal incision using mate-
rials that are commonly available in any operating room setting. Future
studies should investigate this method’s ability to correct plantar plate
pathology of varying severity.
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