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¢ In the long term, limited fasciectomy is currently the most reliable treatment for

Dupuytren’s contracture.

* The risk for complications is significant, certainly in recurrent disease and in the presence of

abundant scar tissue.
e Meticulous surgical technique is mandatory.

* Microsurgery increases magnification from four times (with surgical loupes) up to 40 times.
e Using the microscope in Dupuytren’s surgery, a technique named microfasciectomy is
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likely to increase both safety and efficiency by preventing instead of treating surgical

complications.

* Increased experience with microsurgery will benefit Dupuytren’s treatment and hand

surgery in general.
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Introduction

Dupuytren’s disease (DD) is a common hand disorder
with mild to devastating consequences for function
of the hand. A scar tissue-like process (fibrosis) forms
nodules and strands in the palms, which may cause
disabling finger contractures that impact the performance
of activities and quality of life (1). The disease is highly
prevalent: nodules or strands can be found in up to 30%
of the population over 50 years, although a minority may
seek medical attention or even require treatment due to
functional disability (2, 3). Treatment modalities to correct
the finger contractures are variable in invasiveness, which
impacts recovery time, complication risks and chances
of recurrence (4). Minimal invasive techniques such as
needle fasciotomy and collagenase injections have a
faster recovery, but incomplete correction and recurrence
are markedly more frequent than open surgery (5).
Fasciectomy can be augmented with skin grafting in cases
of incomplete skin closure or to minimize recurrence (6).
Outcome in Dupuytren’s treatment has been studied
intensively, mostly focused on range of motion and
recurrence, but the definition and clinical significance of
reported parameters are not well standardized (7). For
instance, recurrence in DD is not uniformly defined. There
is a difference between residual deformity, extension (or

progression) of the disease and true recurrence of nodules
and strands in the operated field, and at best, definitions
are consensus based (8, 9).

However, recurrence is a challenge this can lead to
an unsatisfied patient and a disappointed surgeon and
may raise the need for surgical re-intervention. Surgical
treatment for recurrent contractures is challenging. Not
uncommonly, more extensive procedures are required,
such as skin grafting, and in selected cases even joint
arthrodesis and amputation may be preferred (10).
However, even in repeated surgery, clinical improvement
can be worthwhile (11, 12). However, there is significant
risk for injury to digital nerves and arteries in primary
cases and possibly even more in recurrent disease due to
excessive scar tissue formation (13, 14).

Rationale for microsurgery in
Dupuytren’s fasciectomy

Risk for complications

Possible complications in the treatment for DD are
numerous: nerve injury with pain and sensory loss, chronic
regional pain syndrome with functional impairment,
ischemia due to digital arterial damage, stiffness or
contractures due to scar tissue, arthrofibrosis or tendon

© 2023 the author(s)

www.efortopenreviews.org
https://doi.org/10.1530/EOR-23-0033

@ I@ This work is licensed under a Creative Commons
@ O B B NGB A 450 tbr ARToF C@rsel2:57 :0BAM
via free access


http://orcid.org/0000-0003-2464-2641
mailto:Ilse.degreef@uzleuven.be
https://doi.org/10.1530/EOR-23-0033
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

EFORT Open relieuls

lesions, delayed wound healing, skin necrosis, infections
and hematoma. Even recurrence itself is often counted as
a complication, even though this could also be considered
disease progression (15).

In a 20-year review, Denkler mentioned that injury
to digital nerves and arteries was 10 times more likely
in recurrent (20%) than in primary (2%) surgery (14).
To avoid neurovascular damage, it seems obvious that
meticulous surgery is required. Good surgical planning,
hand surgery experience and optimal visualization are
prerequisites to success. That way, tissue manipulation
can be minimized, neurovascular damage avoided and
skin reconstruction successful.

Visual enhancement

To optimize the visualization of the operating field, loupe
surgery is mandatory in hand surgery in general and in
fasciectomy more particularly. Surgical loupes can enlarge
the field of view by 2.5-6 times; usually 4 times is preferred
in hand surgery. However, operating microscopes can
provide up to 40 times magnification (16, 17). The
operating microscope was introduced into small vessel
surgery by Jacobson in 1960 (18). Ever since, the focus of
microsurgery in hand surgery has been on microvascular
indications. The microscope is mostly used in acute
trauma settings (replantation and revascularization) and
elective surgery with a need for vascular anastomosis
such as free flaps or compound tissue transfers such as
free toe to finger transplantation. In DD, the microscope
is sometimes applied as well. However, this is mostly
reserved for complications: the need for vascular repair in
unintended digital arterial injury if ischemia is encountered
after tourniquet release (19, 20, 21). For some reason,
the use of the microscope to avoid such complications is
highly resisted by many hand surgeons and is believed to
be unnecessary and cumbersome (22).

Added value of microsurgery

Loupes are obviously less expensive than operating
microscopes. Often, loupes are purchased on a personal
basis by the surgeon, and operating microscopes are
provided by the hospital, to be used by different surgeons
and specialties. Also, loupes are easier to use and portable.
However, once operative anatomical structures are less
than 1.5 mm in diameter, a four times loupe magnification
may be insufficient for adequate visualization, instrumental
positioning, quality and duration of surgery, as
demonstrated in a microvascular anastomosis permeability
study (16, 23, 24). This may render surgical procedures
less safe and feasible. Higher intraoperative magnification
reduces complications and reduces surgeon’s fatigue
due to superior vision, confidence and ergonomics. It is,
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however, a challenge to demonstrate the added value and
exact position or indications of microsurgery in general.
Numerous surgical specialties use operating microscopes
for different reasons and indications. In hand surgery,
loupes are more frequently used than microscopes. In
orthopedic surgery, even the use of loupes is infrequent
in contrast to plastic surgery, where both loupes and
microscopes are commonly used (16).

Few studies have reported on the added value
of microsurgery vs loupe surgery using different
methodologies. In  retrospective studies without
randomization in other domains than hand surgery, any
difference in outcome is rarely significant, but obviously
there is an indication bias (25). Microsutures of vessels and
nerves under 1.5 mm are significantly better if performed
with an operating microscope (26).

But these few studies mostly focus on vascular
anastomosis and nerve repair. Hardly any research is
found on the possible advantage of microdissection to
increase efficiency and decrease complications such as
neurovascular damage in DD. Here, the digital arteries
and nerves are less than T mm in size, certainly in the fifth
digit and at the level of the proximal interphalangeal (PIP)
joint, which is most commonly involved in challenging
finger contractures in DD (27, 28).

Microfasciectomy in DD

Microsurgery is used mostly in complications during or
after fasciectomy in Dupuytren’s contractures (19). If
ischemia is discovered after tourniquet release, urgent
repair can be needed but challenging. Thus, preventing
such complications may be preferable. Microscope-assisted
surgery may have a significant advantage over loupe
surgery in DD due to the enhanced visual magnification
of small neurovascular structures, embedded in fibrous
tissue, certainly in recurrent contractures after earlier
treatment (29). A successful microsurgical technique in DD
was first described in a Russian paper in 1992 (30). Since
neurovascular injury in Dupuytren’s surgery is reported in
up to 8% of cases and these structures are even more at
risk in surgery for recurrent disease. This technique may
decrease such complications and improve clinical outcome
significantly (31). Small series of fasciectomy where only
parts of the procedure are microscope-assisted, have
been reported with successful outcome (29). Here the
authors suggested to consider using the microscope in
recurrent disease, a history of digital vascular injury and
neurovascular encasement in primary DD.

Additionally, the microscope will aid in skin dissection
(Fig. 1). Overlying skin is often involved in Dupuytren’s
contractures, and the presence of myofibroblasts within
the skin and subcutaneous tissue had been demonstrated
histologically to be correlated with recurrence of disease
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(32). However, these myofibroblasts are only present
in the dermis and do not cross the basal lamina at the
dermoepidermal junction to the epidermis but tempt to
retract the skin if attached to this portion of the basement
membrane that can be visualized with the operating
microscope (33, 34). Thorough surgical dissection upon
the basement membrane of the skin may be preferable to
prevent recurrence. Also, if limited fasciectomy is preferred
over dermatofasciectomy, meticulous skin dissection to
preserve skin survival and prevent postoperative necrosis
may be improved with microsurgical techniques.

Not only may microscopically assisted fasciectomy,
named with the neologism ‘microfasciectomy’, decrease
complications and improve outcome of Dupuytren’s
surgery, it will also improve the surgeon’s microsurgical
skills. This will benefit the Dupuytren’s patient in general
elective surgery, but also in acute settings, since secondary
referral for urgent revascularization to a replantation center
has been reported (20). Most likely, since practical training
and exposure is the most important factor to improve
performance, the skills of the surgeon will increase as a
consequence of increased exposure to microsurgery,
which probably benefits education and other hand
surgical cases such as trauma and revascularization (35).
Even more, as proficiency-based progression research
and training has clearly demonstrated, it is the skill of the
surgeon that has the highest impact on improving surgical
outcome (36).

Surgical technique of microfasciectomy

The surgical microscope is installed before the preparation
of the patient and adapted to the surgeons’ eyes and
kept ready, in order to avoid loss of tourniquet time.
Although initially the microscope was only introduced
once the procedure became more challenging (e.g.
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Figure 1

(A, B) Clinical pictures of the hands before
surgery in a primary case with palmar
nodules and strands; (C) microdissection of
the digital nerves and arteries; and (D)
microdissection of the skin with minacious
removal of the Dupuytren’s tissue from the
basement membrane of the skin.

recurrent disease, distal and deep finger contractures and
revascularization), we now have the habit to start every
Dupuytren’s procedure from the very beginning under
the microscope. This includes the skin incisions. We have
a projecting screen, so that not only the surgeon but
also the nurses and the patient under regional anesthesia
(plexus) can follow the procedure. A useful mounting is
shown in Fig. 2.

After a strategic approach with skin marks, the skin
is incised under the microscope on low magnification,
which gives the surgeon the best overview with a 4x
enlargement, comparable to surgical loupe magnification.
The skin edges are undermined, separating DD tissue

Figure 2

Schematical presentation of a useful microfasciectomy
mounting in theater. The surgeon (1) is seated in the axillary
region, with the microscope pedal at the side of the patient and
joystick at the head end. The assisting surgeon (2) is seated
across him and the instrument nurse (3) sidewise to the
surgeon, the microscope stand is positioned at the side of the
assisting surgeon. Screen is visible to the nurse and the patient.
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from the basal lamina of the skin under the needed
magnification, usually 10— 15x. Stay sutures can be placed
on the skin strategically to allow a surgical field overview
of the Dupuytren’s tissue.

Then, from proximal to distal, the DD tissue is isolated.
Proximally, a beaver knife is used to cut the strands.
The neurovascular bundles are isolated, and the three-
dimensional affected palmar fascia is separated from their
attachments to the unaffected neighboring and deep
edges of its network. Adjacent palmar ray nodules can
be removed subcutaneously from within the approached
ray, lifting and tilting the hand to allow for microscopic
exposure.

Distal to the natatory ligaments, dissection usually
becomes more challenging, and, if needed, surgical
micro-instruments (mostly scissors) are used to perform a
safe neurolysis and smooth arterial dissection. Especially in
recurrent disease and scar tissue formation, the latter can
be challenging and take time, mostly at the level of the
PIP joints. Straight and hooked beaver knives are mounted
and ready for alternating use. A fine coated bipolar forceps
is required for safe micro-cauterization.

Depending on the extension of the disease and affected
fingers, all or strategically chosen digits are treated. We
prefer to avoid exceeding a 2-h operating time, even if
this would mean that one session is insufficient, and the
patient may require another surgical procedure after
10 weeks. This mostly happens in extensive disease,
certainly in recurrences. For surgical, tourniquet time,
and rehabilitation reasons, we believe it is an advantage
to avoid overdoing and aiming to correct all fingers within

HAND & WRIST 8:5 294

a bleeding operating field in exceptionally challenging
cases.

A bipolar fine-point isolated cauterization is needed
in microsurgery for thorough hemostasis. Unnecessary
fascial innervation damage is avoided as much as possible.
Skin closer Z-plasty and even full-thickness skin grafting
(and harvesting) are all performed under the microscope.
Often, both surgeons are operating at the same time,
certainly in skin closure (zoom out) (Fig. 3).

Outcome

As mentioned earlier, different parameters for outcome
of microsurgery vs other surgical techniques, such as
loupe surgery, can be investigated, depending on the
surgical goal and applied techniques. In Dupuytren’s
surgery, dissection of fibrous tissue and the prevention of
complications such as ischemia are the primary goals. Up
to now, only one limited outcome series was published on
17 Dupuytren patients (29).

The most evident and possible major challenge in
the implementation of microsurgery in DD (next to the
purchase cost) is the increase in operating time. Indeed,
a preliminary study at our department did confirm this
increase, mostly at the beginning of a learning curve.
Next to intense training and routine of the surgeon and
assisting staff, future technical developments of the
operating microscope are likely to improve that issue (37).

In a recent preliminary series at our own hospital, a
1-year historical loop cohort was compared to a current
microfasciectomy cohort. Both groups were comparable

Figure 3

(A) Challenging recurrent Dupuytren’s case
in the fifth finger with extensile scar tissue
and severe contracture of the PIP joint; (B)
the microscope is installed before incision;
(C) the patient can observe the procedure
on screen; (D) microfasciectomy dissection
of a neuroma within the recurrent
Dupuytren’s tissue (separate from the digital
nerve), which is often encountered in
recurrent disease; (E) microsurgical
dissection of the digital arteries; and (F, G,
H) en bloc Dupuytren and skin resection
with full-thickness grafting under the
microscope.
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Conclusion

Microfasciectcomy may be considered in the surgical
treatment of DD. With this technique, microanatomical
visualization is enhanced. That way, the dissection of
small nerves, vessels and skin away from the fibrous
tissue improves. Superior vision is therefore likely to
decrease complications and increase clinical outcome in
Dupuytren’s surgery. Due to intense and regular training,
the superior microsurgical skills of the surgeon are likely to
reflect in better hand surgery outcome in general.
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