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ARTICLE INFO ABSTRACT

Level of Clinical Evidence: 4 Few studies reporting long-term results of surgical treatment of hallux rigidus have been published. The aim of

this study is to assess the clinical outcome of Valenti procedures in a series of patients with hallux limitus/rigidus

Keywords:

arthroplasty with a minimum 10-year follow-up time. We retrospectively evaluated 38 patients (40 feet) who underwent a
first metatarsophalangeal joint Valenti procedure with a mean follow-up of 132 + 19.6 (range 114 to 184) months. All patients were clinically
foot type reassessed on the basis of the evaluation of pain (visual analogue scale), function (American Orthopaedic Foot and

great toe arthritis
hallux limitus

Ankle Society Hallux Metatarsophalangeal-Interphalangeal Scale Assessment and Foot & Ankle Disability Index),
and subjective satisfaction. The scores before and after treatment, obtained from clinical recordings and clinical
evaluation during the last follow-up visits, were compared. We found significant improvement of the mean values
of the visual analogue score (p < .0001), Foot & Ankle Disability Index (p < .0001), and American Orthopaedic
Foot and Ankle Society Hallux Metatarsophalangeal-Interphalangeal Scale Assessment (p < .0001) during the lat-
est follow-up visits. The results suggest that the Valenti technique represents a safe, reproducible surgical proce-
dure that allows satisfying long-term results. The few reported complications were essentially the progressive
worsening of the joint stiffness, but no sesamoiditis, metatarsal overload, secondary surgeries, or failures were
documented.
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Hallux rigidus is the clinical manifestation of osteoarthritis of the
first metatarsophalangeal (MTP) joint and represents the most com-
mon arthritic condition of the foot, with an estimated prevalence of
1 in 40 for individuals > 50 years old (1). Surgical indication for hal-
lux rigidus is pain and degenerative changes of the first MTP joint.
Several surgical techniques have been described to relieve pain and
restore function of the first MTP joint, including cheilectomy, inter-
position arthroplasty, resection or excision arthroplasty, implant
arthroplasty, and arthrodesis (2,3).

Cheilectomy is indicated as surgical treatment for patients with
early arthritic changes; however, further invasive procedures may
be required for advanced stages of hallux rigidus (3—7). Although
the joint resection procedures have good clinical results, there are
potential complications that raise concerns in young and active
patients. Although joint preserving procedures conserve the bone
stock while improving the joint motion and articular stability,
several surgical options (arthroplasty or arthrodesis) remain avail-
able in case of revision surgery (8).
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At the 1987 Hershey Seminar in Pennsylvania, Valente Valenti, an
Italian orthopedic foot surgeon, presented a personal communication
regarding a surgical treatment for hallux limitus and rigidus. He
described an 80° sagittal plane “V” resection of the first MTP joint with
preservation the first ray length, the plantar portion of the first metatar-
sal head and first proximal phalangeal base, conserving also the flexor
hallucis brevis and the sesamoid function.

Few studies reporting long-term results of this surgical technique
have been published in the literature. The aim of this study is to assess
the clinical outcome and the grade of satisfaction of the Valenti proce-
dure in a series of patients with hallux limitus/rigidus, with a minimum
10-year follow-up time.

Patients and Methods

From January 2001 to December 2007, the authors reviewed at their institution the
clinical data and the radiographs of patients who underwent Valenti arthroplasty for
painful hallux limitus/rigidus. Preoperative indications for surgery included hallux limitus
and hallux rigidus unresponsive to conservative measures. Patients with a history of dia-
betes were excluded. All preoperative radiographs were reviewed by a single board-certi-
fied foot surgeon (D.G.) to classify the grade of joint degeneration. All patients were
classified with grade 4 Coughlin and Shurnas classification (Table 1) (4).

A total of 75 patients underwent surgical procedures for symptomatic hallux limitus/
rigidus; 45 of them underwent Valenti arthroplasty. Seven patients were excluded
because they did not meet the inclusion/exclusion criteria. A total of 38 patients (40 feet)
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Table 1
Coughlin and Shurnas (4) grading of hallux limitus/rigidus based on a combination of
range of motion, radiographic, and clinical findings

Grade Description

0 40° to 60° of dorsiflexion or 10% to 20% of loss of the normal total ROM, normal
radiographic findings, no pain, only stiffness
1 30° to 40° of dorsiflexion or 20% to 50% of loss of total ROM, dorsal osteo-

phytes, minimal joint space narrowing, minimal periarticular sclerosis or
head flattening, mild or occasional pain at extremes of motion

I 10° to 30° of dorsiflexion or 50% to 70% of loss of total ROM, mild to moderate
joint space narrowing or sclerosis and osteophytes, moderate to severe pain
at extremes of motion

11| < 10° of dorsiflexion or 75% to 100% of loss of total ROM, severe radiographic
changes with hypertrophied cyst or erosions or irregular sesamoids, con-
stant moderate to severe pain and stiffness at extremes of motion but not of
midrange of motion

v Stiff joint, radiographic loose bodies or osteochondral defects, pain throughout
entire ROM

Abbreviation: ROM, range of motion.

were clinically reassessed by 2 fellows (C.G., A.-M.M.) not involved in the initial surgery or
follow-up care. Preoperative data were collected with inspection of all medical records at
the time of the surgery. Postoperative data were assessed at the final follow-up visit
through subjective questionnaires about the level of function and pain in the setting of
the present study.

The visual analogue scale (VAS), the American Orthopaedic Foot and Ankle Society
(AOFAS) Hallux Metatarsophalangeal-Interphalangeal Scale Assessment, and the Foot &
Ankle Disability Index (FADI) were used for pre- and postoperative functional evaluation
and pain (9,10). Self-reported satisfaction (unsatisfied, partially satisfied, satisfied, very
satisfied) was requested at the end of follow-up period. All patients were clinically reas-
sessed for passive range of motion (ROM) evaluation with an orthopedic goniometer by
the same board-certified foot surgeon before surgery and at the end of follow-up period.
Any complications (ie, persistent pain, superficial or deep infection, wound problems,
thromboembolism, algodystrophy, or osteonecrosis), secondary surgeries, and failures
were documented. All continuous values were compared by use of the paired t test. A p
value <.05 was considered statistically significant.

Surgical Technique

A 4-cm dorsal longitudinal incision was performed over the first MTP joint. A linear
capsulotomy was performed, and the bursal tissue and the synovium, if present, were

excised. Dorsal and medial metatarsal eminences and lateral hypertrophic bone were
excised with an oscillating micro-saw.

The dorsal metatarsal osteotomy line was performed with an angulation of 30° and
extending from the dorsal cortex and preserving two thirds of articular surface. The dor-
sal phalangeal osteotomy was performed at a 45° angle from distal to proximal. The
intraoperative mobilization after the osteotomies should obtain a dorsal flexion of
approximately 90°. The joint capsule was accurately sutured at the end of the procedure
with careful retightening of its dorsal aspect to avoid residual joint instability. No postop-
erative surgical drain was used. The main surgical steps are shown in Fig. 1.

Three-month postoperative radiographs were obtained to assess the resection angle.
A Baruk postoperative shoe was used for 2 weeks with full weightbearing. Suture removal
was preferred within 2 weeks. Normal shoe wear was permitted after 1 month. Return to
running was generally permitted after 3 months, depending on the patient’s symptoms.

Results

We reviewed 38 patients (40 feet) who underwent a Valenti proce-
dure with a mean follow-up of 132 + 19.6 (range 114 to 184) months.
The mean age at the time of surgery was 57.9 + 8.3 (range 41 to 69)
years; 31 (81.6%) patients were female, and 7 (18.4%) were male.
Twenty-six (65%) procedures were performed on the right foot and 14
(35%) on the left foot. Twenty (50%) cases had a preoperative Coughlin
and Shurnas grade III score, and 20 (50%) cases had a grade IV score.
The mean preoperative VAS score was 7.8 & 1.2 (range 4 to 8) points.
No patient underwent revision surgery.

The preoperative dorsiflexion and plantar flexion was 7.1° + 4.1°
(range 0° to 15°) and 5.6° + 3.0° (range 0° to 10°), respectively, with a
total mean ROM of 12.8° & 5.2° (range 5° to 20°). The mean FADI sport
module was 35.3 + 9.8 (range 21.9 to 59.4) points. Table 2 shows the
preoperative clinical features of the patients.

There was a significant improvement of the mean values of the VAS
(p < .0001), FADI (p < .0001), and AOFAS Hallux Metatarsophalangeal-
Interphalangeal Scale Assessment (p < .0001) at the latest follow-up
visit (Table 3). Table 4 shows the results of the present series in the
setting of this study.

At the end of follow-up care, 29 (76.3%) patients reported that they
were satisfied or very satisfied with the surgical results, 3 (7.9%) were
partially satisfied, and 6 (15.8%) were unsatisfied. Joint rigidity with
restricted ROM was detected in 11 (27.5%) cases at the end of follow-

Fig. 1. Surgical steps of the Valenti technique for hallux rigidus: dorsomedial 4-cm skin incision (A); identification of the dorsal osteophyte (B) and its excision (C). Dorsal metatarsal
osteotomy with oscillating micro-saw (D). Final joint view at the end of the procedure (E) and accurate capsular retightening (F).
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Table 2

Preoperative patients features

Parameters Value

No. of patients/feet 38/40

Mean age (years + SD) 57.9 &+ 8.3 (range 41 to 69)
Sex (Male/Female) 7/31

Side (Right/Left) 26/14

Mean follow-up (months + SD) 132 £ 19.6 (range 114 to 184)

Coughlin grade (1I1/1V) 20/20

Abbreviation: SD, standard deviation.

up; however, no pain on joint motion was reported. In all cases of long-
term rigidity, the first MTP joint demonstrated ROM that was satisfying
after surgery but progressively worsened over time. No complications
or revision surgeries were reported.

Discussion

Osteoarthritis in the first MTP joint is the most common arthritic
condition in the foot. The progression of joint involvement is associated
with pain, loss of motion, and progressive decline in the quality of life
of the patients (3,6).

The first approach in the early stages of this condition begins with
shoe modifications and orthotics designed to limit MTP impingement
(11). In advanced stages, the surgical treatments include joint-sparing
or joint-sacrificing techniques (12,13), and the indications vary accord-
ing to the joint involvement and the patient’s expectations.

In mild first MTP joint arthritis, cheilectomy is indicated because
removing excess osteophytes may prevent dorsal impingement with or
without metatarsal osteotomy and improve ROM. In patients with
advanced joint changes, arthrodesis of the first MTP joint could be
required. Multiple joint-sparing procedures have been described with
unsatisfactory results (13). Despite the potential benefit of maintaining
joint movement, multiple complications have been described for
arthroplasty, such as implant failure, soft tissue instability, aseptic
mobilization of components, pathologic wear, and infection (14,15).

Horisberger et al (14) reported results of 29 prostheses of the first
MTP joint, with a mean follow-up time of 49.5 months. The authors
observed a high variability of the ROM, which initially increased from
37.8° (range 0° to 60°) to 88.6° (range 45° to 125°) during surgery and
decreased to 29° (range 11° to 52°) at the latest follow-up visit.

Nagy et al (15) described a second-generation ceramic, first MTP
joint implantation performed on 31 feet with a mean follow-up time of
81 + 27 months. The authors reported 1 superficial wound infection
and 5 revisions (16%) for loosening, shrinkage, subluxation, pain, or
fracture. The overall implant survival rate was 92% at 5 years, 85% at
7 years, and 68% at 9 years.

Over the years, numerous studies have been published on surgical
techniques of cheilectomy and arthroplasty in younger patients. In the

literature, few studies have been conducted on the Valenti technique,
and results over 10 years of follow-up visits have not been not
reported.

Grady and Axe (16) treated 21 cases of hallux limitus with a modi-
fied Valenti technique, with a mean follow-up time of 19.2 months. The
authors reported a main increase in dorsiflexion of 12.24°, and the most
common complication was sesamoiditis.

Saxena (17) treated 11 patients with the Valenti procedure: 6 had
excellent results, 3 good, 1 fair, and 1 poor. The improvement of dorsi-
flexion was 27.5°. The most common complication was sesamoiditis,
which was reported in 3 (27%) patients. There was no shortening of the
toe and the flexural function of the hallux was maintained, which are
common failures of the Keller procedure (18,19).

Kurtz et al (20) published a retrospective analysis on 33 patients
(36 feet), reporting 91.7% excellent and good results and 8.3% fair and
negative results after 4.16 years of follow-up care.

In 2009, Harisboure et al (21) evaluated 24 patients (32 feet) with a
mean follow-up of 5.5 years. Only 2 cases of algodystrophy occurred.
The pain was absent in 12 (38%) cases, occasionally present in 18 (56%)
cases, and present daily in 2 (6%) cases.

One benefit of the Valenti procedure is joint preservation. This tech-
nique presents several additional advantages: a greater ROM, a low
learning curve, preservation of the length of the first ray, and mainte-
nance of the flexural muscles. This technique also respects the complex-
ity of the sesamoid ligament and intrinsic plantar muscle that provide
stability to the metatarsal head, and decreases the rehabilitation time,
allowing early weightbearing (6 to 8 weeks).

This surgical procedure avoids destructive articular procedures such
as the Keller technique and avoids the prolonged non-weightbearing
associated with metatarsal or arthrodesis osteotomies. Cheilectomy has
good results during the initial stages of osteoarthritis but produces poor
results when used for advanced phases of hallux rigidus (22—25). Inter-
positional arthroplasty demonstrated loss of strength of the hallux and
an increase in the transfer of the load to the other toes (26). The Keller
arthroplasty can be indicated for older patients with low functional
demands and advanced osteoarthritis, but shortening the first ray and
the high incidence of secondary metatarsalgia exclude its large-scale
use (27-29).

Arthrodesis is still the gold standard for the treatment of advanced
hallux rigidus in older patients with lower functional expectancy and
high joint pain. It is a technically demanding procedure that can take
2 to 3 months to get the necessary bone healing, and in the long term,
it can overload the interphalangeal joint, resulting in osteoarthritis
(24,30—-33). The partial or total replacement of the first MTP joint, in
addition to being a technically demanding and high-cost procedure,
demonstrated low survival rates and potentially serious complications
in several studies (34—43).

The Valenti procedure offers reproducible results with low compli-
cation rates and good functional results for different degrees of arthritis.
However, this technique is not indicated in patients with metatarsus
primus elevatus, because it does not approach the principal cause of the

Table 3

Preoperative results and final scores, with p values representing comparison with the preoperative data (N = 40 feet in 38 patients)

Parameters Preoperative Mean Value + SD (Range) Final Follow-Up Mean Value + SD (Range) p Value
Mean VAS (points) 78+12(4t08) 1.6 +1.7(0to4) <.0001
Mean dorsal flexion (°) 7.1+4.1(0to15) 20.8 £7.6(10 to 30) <.0001
Mean plantar flexion (°) 5.6 +3.0(0to 10) 26.3 £8.1(10to 35) <.0001
Total mean ROM (°) 12.8 £5.2(5t020) 47.0 £13.5(20 to 65) <.0001
Mean FADI score (points) 42.6 +3.2(39.4t047.1) 89.7 £16.3 (51.9 to 100) <.0001
Mean FADI sport module (points) 35.3+9.8(21.9t059.4) 78.2 +20.9 (34.4 to 100) <.0001
Mean AOFAS (points) 35.3+10.9 (21 to 52) 83.8 +£14.3(52t095) <.0001

Abbreviations: AOFAS, American Orthopaedic Foot and Ankle Society; FADI, Foot & Ankle Disability Index; ROM, range of motion; SD, standard deviation; VAS, visual analogue scale.
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Table 4
American Orthopaedic Foot and Ankle Society results of feet (N =40 feet) included at the
end of the follow-up period

Results Score Feet
Excellent 90 to 100 14 (35%)
Good 70 to 89 20 (50%)
Fair 60 to 69 0

Poor <60 6(15%)

hallux limitus. Although the Valenti procedure involves resection of a
portion of the joint surface, it does not represent a contraindication if
other more invasive procedures (arthroplasty or joint arthrodesis) are
necessary. Conversely, arthrodesis, arthroplasty, and the Keller tech-
nique have high rates of complications, particularly overload metatar-
salgia (40—43).

This study has several limitations, including the retrospective
nature, the absence of a comparative or control group for long-term fol-
low-up, and the limited number of treated patients without long-term
radiographic imaging, which limited stronger statistical analysis and
considerations. More higher-powered, prospective, or randomized con-
trolled trials are necessary to further evaluate this procedure.

Although numerous studies are still needed to define the most
appropriate treatments in relation to the different degrees of osteoar-
thritis of the first MTP joint, we can conclude that our outcomes are sat-
isfactory and in line with the literature on the latest Valenti study with
a low complication rate.

In conclusion, the treatment of hallux rigidus is a difficult problem.
The Valenti technique is a safe, reproducible, and low-cost surgical pro-
cedure that has excellent long-term results. The high rate of satisfied or
very satisfied patients has been reported with satisfying long-term
ROM preservation. This operative technique avoids total joint replace-
ment in a middle-aged patient, maintaining the flexural and extensor
muscular function and the thrust force, and allowing quick return to
the activities of daily living. Complications of the Valenti procedure
were essentially a progressive worsening of joint stiffness, but no sesa-
moiditis, metatarsalgia overload, secondary surgeries, or failures were
documented.

Supplementary Materials

Supplementary material associated with this article can be found in
the online version at https://doi.org/10.1053/j.jfas.2018.08.055.
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