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Abstract Introduction One of the typical features of Dupuytren contracture is its tendency for

recurrence. Reintervention surgery has a high rate of complications, which increases with
successive surgeries. Repeated fasciectomies can be contraindicated in severe, recurrent
contractures, with arterial insufficiency or poor-quality soft tissue, due to a risk of severely
compromising the viability of the skin. In these cases, finger amputation can be avoided by
performing arthrodesis of the proximal interphalangeal (PIP) joint. Arthrodesis is also an
alternative to amputation in contracted fingers affected by arthritis or arthrofibrosis of the
PIP joint. Knowledge about this procedure is scarce due to its rarity. We performed a
qualitative systematic review of the results and complications of arthrodesis of the PIP joint
of digits 2 to 5 in adults with Dupuytren contracture.
Materials and Methods Adhering to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement, we conducted a search on the
PubMed, Cochrane and Embase databases. The risk of bias was assessed with the
modified Newcastle-Ottawa Scale. We recorded the intraoperative and postoperative
variables, and those related to complications, improvement in pain and function, and
the level of patient satisfaction.

Keywords Results For the systematic review, we selected 4 case series totalling 65 patients and
= Dupuytren 71 arthrodesis. Significant improvements in terms of pain and function were not
contracture observed, but, in all studies, patient satisfaction was high. The rate of complication was
= arthrodesis of 11.3%, and they included 1 case of skin necrosis, but no vascular or nervous lesions
= systematic review were observed.
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= revision sistematica

Introduction

Garcia et al.

Conclusion Despite the fact that no improvements in pain or function were reported,
this procedure is associated with a high level of patient satisfaction, and an extremely
low rate of skin ailments or vascular or nervous lesions. The level of evidence regarding
the results and complications is low.

Introducciéon La enfermedad de Dupuytren (ED) se caracteriza por una alta tendencia
a la recidiva. Las reintervenciones asocian elevado riesgo de complicaciones, incre-
mentado tras cada cirugia. En contracturas graves y recidivantes, con insuficiencia
vascular o mala calidad tisular, nuevas fasciectomias pueden estar contraindicadas por
el riesgo de comprometer gravemente la viabilidad cutanea. En estos casos, artrodesar
la articulacion interfaldngica proximal (IFP) es una alternativa a la amputacién. La
artrodesis también es una alternativa en aquellas contracturas que asocien artrosis o
artrofibrosis de la articulacion IFP. El limitado conocimiento sobre esta intervencion se
justifica por su escasa frecuencia. Realizamos una revision sistematica cualitativa de
resultados y complicaciones de artrodesis de la articulacién IFP del segundo al quinto
dedos en adultos con ED.

Materiales y Métodos SegUn la declaracién de los items Preferidos de Reporte para
Revisiones Sistematicas y Metanalisis (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses, PRISMA, en inglés), desarrollamos una blsqueda en las
bases de datos PubMed, Embase y Cochrane Library. Evaluamos el riesgo de sesgo
mediante la Escala de Newcastle-Ottawa modificada. Junto a variables intra y preop-
eratorias y complicaciones, se registré las mejorias funcional y del dolor, y el grado de
satisfaccion.

Resultados Para esta revision sistematica, se seleccionaron 4 series de casos, con 65
pacientesy 71 artrodesis. No evidenciamos mejorias significativas en términos de dolor
o funcionalidad, pero si un alto grado de satisfaccion en todos los estudios. El 11,3% de
las complicaciones incluyé una necrosis cutdanea, pero ninguna lesién vascular o
nerviosa.

Conclusién Pese a no demostrar mejoria en dolor o funcionalidad, este procedi-
miento asocia alto grado de satisfaccion y muy baja tasa de afectacién cutédnea o de
lesiones vasculares o nerviosas. El nivel de evidencia sobre resultados y complicaciones
es bajo.

The diagnosis is clinical and based on the identification of
nodules, cords, and fixed, usually painless, digital flexion

Dupuytren disease (DD) is a benign fibroproliferative disease
that affects the hand and fingers. Initially, it causes hard
painless nodules in the glabrous skin that adhere to the
palmar and digital fascia. These nodules precede the forma-
tion of cords which contract and result in fixed flexion
deformities of the digital joints.'

The exact cause of DD remains unknown. However,
researchers have identified genes related to the disease, in
addition to predisposing factors, including alcoholism, smok-
ing, diabetes, and epilepsy.? The prevalence of DD ranges
from 0.5% to 11% of the population, and it occurs more
commonly among males, usually those in the sixth decade
of life, and as a bilateral condition.>

This disease mostly affects the metacarpophalangeal
(MCP) and proximal interphalangeal (PIP) joints, especially
those of the fourth and fifth fingers.

deformities. The table top or Hueston test (which involves
placing the palm of the hand on a table) reflects the deficit in
extension.*

Management is expectant up to a contracture > 30° in the
MCP joint or > 15° in the PIP joint.> The most common
therapeutic options are percutaneous aponeurectomy (PA),
fasciectomy, and dermofasciectomy.

The course of DD is unpredictable, and recurrence is
common and complex. We define recurrence as a passive
extension deficit>20° in at least 1 of the treated joints
compared with the postoperative outcome and in the pres-
ence of a palpable cord. In addition, it is necessary to rule out
causes of immobility secondary to tendon or joint function
deficits.®

Surgery is the treatment of choice in cases of severe
recurrence accompanied by diffuse fibromatosis. The risk
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of recurrence is high with all techniques, ranging from 12% to
39% after fasciectomy,’ and it is higher in PIP compared to
MCP contractures.®

Removing new areas of palmar fibrosis carries an in-
creased risk of nerve or arterial injury and compromised
skin viability. The development of residual changes in joint or
tendon structures makes diagnosis difficult and increases
the technical requirement of the procedure.

Digital amputation is an option after the failure of several
interventions in patients with DD and non-functional fingers
or sensorial alterations. Arthrodesis of the PIP joint is an
alternative to amputation in cases with significant cicatricial
PIP contracture along with arthritis or arthrofibrosis, as long
as finger sensitivity is spared.

In severe and recurrent contractures with vascular insuf-
ficiency or poor-quality tissue, a new fasciectomy may be
discouraged due to the risk of severely compromising skin
integrity.’ In these situations, if the finger preserves its
sensitivity, a PIP joint arthrodesis can also prevent
amputation.

Since these “salvage” surgeries are infrequent, evidence of
their safety and results remains scarce.'®"'2 The preswnt
systematic review compiles the existing evidence on the
outcomes and complications of the different techniques for
PIP joint arthrodesis in DD.

Materials and Methods

We performed this qualitative, systematic review of the
outcomes and complications of PIP joint arthrodesis in DD
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 statement.

Inclusion criteria

The inclusion criteria were as follows: articles on the
surgical treatment of DD or its sequelae, including PIP joint
arthrodesis; studies with patients older than 18 years;
records of previous treatments of the finger submitted to
arthrodesis, if any; records of arthrodesis complications;
records of at least one of the following three variables
after arthrodesis - level of satisfaction, improvement in
pain, and functional improvement; postoperative follow-up
> 6 months; and clinical trials or observational studies with
n>4.

Exclusion criteria

The exclusion criteria were as follows: arthrodesis for rea-
sons other than DD or its sequelae; thumb arthrodesis; And
systematic reviews, meta-analyses, presentations, or com-
munications at congresses.

Search strategy

We conducted a bibliographic search on PubMed, Embase,
and Cochrane Library databases from their creation until
August 2021. For PubMed, the search terms were as follows:
(Dupuytren [Title/Abstract] OR palmar [Title/Abstract]) AND
(arthrodesis [Title/Abstract] OR salvage [Title/Abstract] OR
recidivant [Title/Abstract] OR recurrent [Title/Abstract]).
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Evaluation of the methodological quality

All authors collaborated in the evaluation of the selected
papers. The risk of bias in observational studies was assessed
through a modification of the Newcastle-Ottawa Scale
(NOS).!® We evaluated three sections: selection of the study
groups; comparability; and results. Each study could score a
maximum of 9 points.

The preoperative variables recorded included the follow-
ing: type of study; number of patients and fingers submitted
to arthrodesis in each study; gender; mean age; affected
finger; DD severity; degree of PIP joint contracture in flexion;
and previous treatments of the affected finger.

The intra- and postoperative variables included the fol-
lowing: method of arthrodesis; additional procedures per-
formed during surgery on the finger submitted to
arthrodesis; approach; postoperative angulation; postoper-
ative mobilization protocol; improvement in pain improve-
ment; level of satisfaction; functional improvement, follow-
up period; and complications.

The Tubiana system was used to quantify DD severity. The
angulation of the PIP joint was expressed quantitatively
in degrees, with mean and range values from each study.
Age, previous treatments, and follow-up period were equally
shown as mean and range values.

The number of complications in each paper was expressed
as a percentage. The variables “improvement in pain” and
“level of satisfaction” were expressed according to the the
visual analog scale (VAS), and the Disabilities of the Arm,
Shoulder, and Hand (DASH) questionnaire or a subjective
assessment of the patients was used to determine the “level
of functional improvement.”

Results

Paper selection process
The electronic search on the databases yielded a total of 973
articles. After excluding duplicates and reading titles and
abstracts, we chose 29 papers for a full-text
analysis. =Figure 1 shows the selection process. The rate of
agreement between the reviewers was of 99.69%, with a
Cohen k index of 0.95 (near perfect agreement).

Out of the 29 papers, we selected 4 case series for the
qualitative synthesis after applying our inclusion and exclu-
sion criteria.

Assessment of methodological quality
We employed a modified version of the NOS for observation-
al studies. The higher total score was of 6/9, while the
remaining papers scored 5/9. The scores were higher for
the “results” section, followed by “selection of the study
groups;” the lowest score was for “comparability.”

=Table 1 summarizes the methodological quality assess-
ment of the papers included in the present review.

Characteristics of the studied subjects

The papers included 65 patients; of them, 73.8% were men,
and 9.2% were women; gender was unspecified for 16.9% of
the sample. In total 71 fingers underwent arthrodesis, with
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Fig. 1 Flow chart of the selection process of the articles for the systematic review.

the following 5th-4th-3rd-2nd ratio: 54-15-1-1. The mean
age at the time of the surgery ranged from 55 to 64 years. The
mean number of treatments before arthrodesis was of 1.96,
ranging from 1 to 4 per finger. Severity was > Ill. When
reported, the average PIP joint contracture in flexion for each
finger was of 87.5°. =Table 2 shows this data.

Treatment
The arthrodesis methods were the following: osteotomy of
the proximal and middle phalanges followed by fixation with
two Kirschner wires and a wire tension band (71.8%);
condylar drilling with implantation of the APEX (Extremity
Medical, LLC, Parsippany, NJ, US) interlocking screw (8.5%);
and osteotomy and arthrodesis with two Kirschner wires
(19.7%).
The approach was dorsal in 80.3% of the cases. Only
Watson and Lovallo' used a volar approach in their patients.
The mean arthrodesis angle, when reported, was of 38° for
the 4th and 5th fingers.'*"1®
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=Table 3 details the type of arthrodesis, the associated
procedures, and other postoperative variables.

Results and complications

For “improvement in pain,” Novoa-Parra et al."> showed a
non-significant decrease of 1.6 points on the VAS. Watson
and Lovallo' reported they did not observe changes. The
remaining papers did not mention this variable.

Regarding “level of satisfaction,” Novoa-Parra et al.'> and
Bolt et al."” reported that all patients would repeat and
recommend this surgery. Watson and Lovallo' noted that
all of their patients were satisfied. Pillukat et al.'® used the
VAS to quantify this variable, obtaining a score of 8/10.

The “functional improvement” variable was quantified
using the DASH by Novoa-Parra et al.,'” showing a non-
significant decrease of 2.7. Watson and Lovallo'* reported
improvements in prehensile strength in the operated hand.
Bolt et al."” pointed out that the patients presented regular
performance in their basic and instrumental activities of
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daily living after surgery. Pillukat et al.'® did not mention this
variable. The mean follow-up period was of 5 years and
9 months, ranging from 6 months to 16 years and 7 months.
The total rate of complications was of 11.3%.

Pillukat et al.’® reported that all complications required
reintervention: two, due to recurrence, two, for inadequate
angulation, one, for Kirschner wire rupture, and one, for skin
necrosis. Watson and Lovallo' reported a fracture through
the arthrodesis as the only complication.

There were three short-term complications (two cases of
Kirschner wire rupture and one case of skin necrosis) and
five long-term complications (recurrence, inadequate angu-
lation, and fracture).'*1®

Discussion

A defining characteristic of DD is its tendency to recur
according to its treatment. Recurrence surgery, recom-
mended in severe contractures with diffuse fibrosis,
increases the risk of vascular or nerve injury. This risk can
be ten times higher compared with that of primary surgery.'”
Skin viability compromise occurs in up to 43% of recurrence
surgeries.12

The risk of complications also varies depending on the
contracture site. Compared with MCP fasciectomy, PIP fas-
ciectomy has a higher postoperative extension deficit and
more unpredictable outcomes.'”

Recurrent DD can result in clinical situations in which a
new fasciectomy carries a high probability of failure due to
the possibility of recurrence and nerve or vascular injury.
These interventions may compromise the viability of fingers
with poor vascular supply or fragile skin coverage.

The hand surgeon must perform salvage techniques when
a new fasciectomy is not an appropriate option. Amputation
is often reserved for cases of severe recurrence with fingers
without sensitivity or those with little functionality. Ar-
throdesis of the PIP joint is an alternative to amputation
for fingers with preserved sensitivity subjected to multiple
previous surgeries in which a new fasciectomy would criti-
cally compromise their integrity. Another candidate group
for this intervention consists of fingers with preserved
sensitivity and severe PIP joint flexion contracture accom-
panied by arthritis or arthrofibrosis.

We are unaware of any article comparing the outcomes of
digital amputation and PIP joint arthrodesis in DD. Advocates
of arthrodesis'# stress the importance of preserving much of
the length of the finger and its prehensile strength, thus giving
it a more esthetic appearance. The outcomes of digital ampu-
tation depend on several variables, including the affected
finger, the etiology of the injury, and the instrumented level.
Amputations at the MCP level in central fingers, such as the
ring finger, can compromise the ability to perform fine move-
ments or grasp small objects. Resections of an entire radius of
the hand reduce this problem and provide a more acceptable
cosmetic appearance but decrease the strength and grasp
ability. The complications of amputation include the develop-
ment of neuromas or phantom limb syndrome, with an
incidence higher than 20% in digital amputations due to DD.'8

Vol. 50 No. 2/2022 © 2022. SECMA Foundation. All rights reserved.
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Since PIP joint arthrodesis is an infrequent procedure,
evidence regarding its short- or long-term outcomes and
complications is scarce. The present systematic review
intends to synthesize the evidence on this surgical
procedure.

Osteosynthesis material

One of the most remarkable findings of the present review is
the variety of arthrodesis techniques. Three studies used
Kirschner wires: and two of them, by Bolt et al.'” and Pillukat
et al.,'® reinforced the arthrodesis with a wire tension band.
Watson and Lovallo'* used Kirschner wires without any
other reinforcement material and reported a fracture
through the arthrodesis as a complication. On the other
hand, two patients receiving a tension band'® required a
reintervention because of failure of the osteosynthesis
material.

Novoa-Parra et al.'” used interlocking screws and were
the only authors allowing immediate postoperative mobili-
zation of the intervened finger in all patients with no
complications.

]‘15

Associated procedures and approach

In three of the studies,’*'%'” PIP joint arthrodesis required
some adherence release (fasciectomy, PA, release of check-
rein deformities) to reduce the flexion contracture to the
desired angulation. These procedures have a more limited
extent than conventional fasciectomies. They did not in-
crease nerve or vascular involvement considerably, with a
single case of skin necrosis out of 57 arthrodeses. This rate of
healing alterations of 1.7% is much lower than that observed
in primary fasciectomies.'’

Watson and Lovallo'* performed a more ambitious bone
shortening of the middle phalanx compared with other
authors; thus, they were able to dispense with a fasciectomy
in many cases. The authors did not report any cicatricial,
nervous, or vascular complications or patient complaints due
to the reduced bone length.

According to the literature consulted, no study on PIP joint
arthrodesis in DD establishes clear indications regarding the
volar or dorsal approach, citing only the personal preference
of the surgeon to use one or the other. Supporters of the
dorsal approach consider it advantageous due to the prox-
imity to the bone tissue and a hypothetical lower possibility
of vascular or nerve injury.'® The volar approach, solely used
by Watson and Lovallo,'* was safe in this regard, as it was not
associated with any lesion of this type. The authors defend
their approach as providing greater ease to release a cicatri-
cial contracture volar to the joint if required.

Angulation
The information collected is not detailed enough to compare
the pre- and postoperative degree of flexion contracture of
the fingers submitted to arthrodesis in the different studies.
The literature does not agree on the ideal angle for PIP
joint arthrodesis for the fifth, fourth, third, and second
fingers. While some authors consider that angulations
should increase by 5° per finger compared with its radial
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neighbor,'® others choose to perform a 40° arthrodesis in all
of them. For the little finger, angles ranging from 35° to 70°
do not result in significant differences in prehensile strength.
However, angles around 55° lead to better outcomes in hand
functionality tests than 35°- or 70°-arthrodeses.?’ Novoa-
Parra et al."” performed the arthrodesis based on the angu-
lation of the screws. The slight differences in angulation in
the selected studies seem to be solely due to surgeon
preference, with no functional repercussions.

Improvement in Pain

Pain is usually not an initial symptom of DD. However, the
prevalence of complex regional pain syndrome (CRPS) ranges
from 0% to 12.8% a year after fasciectomy.?' Therefore, CRPS
is common in patients undergoing multiple previous surger-
ies, as is the case of arthrodesis candidates.

In the present systematic review, only two papers men-
tioned patient-reported pain before and after surgery.
Novoa-Parra et al." used the VAS to quantify a slight, non-
significant decrease. Watson and Lovallo'® observed no
changes.

We believe PIP joint arthrodesis, with limited fasciecto-
mies and sparing collateral nerves, carries a lower probabili-
ty of CRPS than alternatives such as amputation®? or
aggressive fasciectomies. However, it does not seem to
have benefits over pain.

Functional improvement and patient satisfaction
Several scores are inappropriate to determine postoperative
functional improvement in DD patients.?> Only Novoa-Parra
et al."® used the DASH and observed a non-significant
improvement. Two papers employed subjective, patient-
reported assessment tools. Watson and Lovallo'* reported
an increase in prehensile strength in the intervened hand,
while Bolt et al.'” highlighted the ability to complete basic
and instrumental activities of daily living. However, no paper
indicated the preoperative functional degree.

We cannot prove that this surgery results in greater
functional improvement. However, it enables the preserva-
tion of a large part of the length of the intervened finger,
maintaining the prehensile strength and the ability to per-
form digital pinch maneuvers. A digital amputation or sig-
nificant contracture suppresses these skills. A potential
reoperation enables the correction of unsatisfactory postop-
erative angulations, as occurred in two subjects in the study
by Pillukat et al.’®

These characteristics probably account for the high level
of patient satisfaction with this procedure. Pillukat et al.'®
quantified this satisfaction as 8/10, and Novoa-Parra et al.’
and Bolt et al.'’ reported that all their patients would
repeat this surgery and recommend it to their families.
Watson and Lovallo’s'* patients were satisfied with the
intervention.

The correction of the flexion contracture is the determin-
ing factor in the satisfaction of the operated patient. The
measurement of results from the perspective of a DD patient
highlights the functional and esthetic improvement of the
hand.?*
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Complications

The complication rate in our systematic review was of 11.3%,
which is consistent with the rate of 17.4% attributable to
primary fasciectomy.?> We highlight the absence of nerve or
vascular injuries, and the low rate of healing problems, with a
single case of skin necrosis.

The scant literature related to amputation in DD patients
and the possibility of amputations at different levels make it
difficult to compare the complications of this surgery with
those of arthrodesis. However, amputation seems associated
with a higher percentage of neuroma-type complications,
phantom nerve syndrome, or CRPS."®

Because of the osteosynthesis material, the arthrodesis
has specific complications, including instrumentation frac-
ture or inadequate angulation, as infrequent but potential
causes for reintervention.

Limitations

The present systematic review has several limitations. First,
it consists of retrospective case series with a moderate risk of
bias. Next, the heterogeneity observed in variables with
different indicators makes comparison and conclusions
difficult.

There was no MCP involvement in arthrodesed fingers in
the present review, assuming a significant source of bias.

The focus on PIP joint arthrodesis alone excluded other
similar interventions, such as arthrodesis of the proximal
and distal phalanges with complete middle phalanx
resection.?®

Further prospective studies with greater homogeneity in
the presentation of results and better-defined measurement
methods will increase the quality of future research. In
addition, they will enable comparisons with other therapeu-
tic alternatives.

Conclusion

Arthrodesis of the PIP joint is an alternative to amputation in
selected patients with severe and recurrent DD and pre-
served finger sensitivity. Patients with associated arthrosis
or arthrofibrosis are candidates for this procedure, as well as
those patients in whom a new fasciectomy threatens finger
viability due to vascular insufficiency or poor-quality tissue.

With an acceptable rate of complications, we emphasize
the low risk of nerve or vascular injury. Despite not resulting
in an objective improvement in postoperative pain or func-
tionality, patient satisfaction was high. Because of the low
level of scientific evidence of the present systematic review,
further prospective studies are required to compare the
outcomes of this technique with those of other therapeutic
alternatives.
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