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Microsurgical Complications after Finger
Reimplantation Treated with Negative Pressure
Wound Therapy: A Case Report
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Summary: Venous congestion is the most critical complication following microsurgical
finger replantation and can present within the first postoperative days or even in the
immediate postoperative period. This is a case series of three patients who underwent
digit replantation. The postoperative complication was venous congestion, and imme-
diately, negative pressure wound therapy (NPWT) was applied to reduce the risk of

failure. Three patients with a range of 35 years of age were included. One index finger,
one thumb, and one ring finger were the fingers amputated; the surgical technique
was described; our anticoagulant protocol was demonstrated; and finally, standardiza-
tion of the NPWT was established. At the end of the therapy, all fingers survived. We
concluded that NPWT is an excellent treatment option following the identification of
venous congestion in digit replantation. (Plast Reconstr Surg Glob Open 2022;10:e4517;
doi: 10.1097/GOX.0000000000004517; Published online 20 September 2022.)

Venous congestion is the most critical complication fol-
lowing microsurgical finger replantation and can present
within the first postoperative days or even in the immedi-
ate postoperative period.' Several treatment options for
this complication have been described, including leech
therapy,” active bleeding of the fingertip or nail bed,’
and systemic anticoagulation with a high risk of anemia
and blood transfusion requirements.” Recently, negative
pressure wound therapy (NPWT) has been identified as
a novel method to treat venous congestion in free flaps.”
These favorable results have allowed for exploration of
the use of NPWT in venous congestion following finger
replantation. We report three cases of finger replantation
that developed venous congestion and were treated with
NPWT as a salvage procedure.

MATERIALS AND METHODS
This is a case series of three patients who underwent
digit replantation. The postoperative course was compli-
cated by venous congestion. NPWT was applied after the
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diagnosis of venous congestion since venous reconstruc-
tion was very challenging due to the amputation zone. All
patients followed the same anticoagulation protocol pre-
viously described.” Settings and duration of NPWT of all
three digits were recorded.

RESULTS

The first patient is a 33-year-old woman with an ampu-
tation of the index finger at the level of the distal interpha-
langeal joint secondary to a table saw injury. Microsurgical
anastomosis of one artery and one vein was performed 33
hours after her admission. Venous congestion and prob-
able arterial insufficiency were identified 44 hours after
the finger reimplantation and NPWT was initiated. Five
days after continuous NPWT the finger was no longer con-
gested and viable.

The second patient is a 46-year-old man with an ampu-
tation of the left thumb at interphalangeal joint second-
ary to a table saw injury. Microsurgical anastomosis of
one artery and one vein was performed after 8 hours of
cold ischemia. Venous congestion was identified 96 hours
later, and NPWT was applied. Three days after continuous
NPWT, the thumb was less congested and was viable.

The third patient is a 28-year-old man with an avul-
sion amputation of the right ring finger at mid-third of
the proximal phalanx. Microsurgical anastomosis of one
artery and two veins was performed after 2 hours of cold
ischemia. Fracture of the head of the middle phalanx with
avulsion of the flexor digitorium profundus and com-
plete laceration of the extensor mechanism was the initial
injury. The radial and ulnar nerves were sutured, and the
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fracture was fixed with K-wires. A fish mouth incision was
created at the fingertip. Venous congestion was identified
24 hours later. Five days after continuous NPWT, the fin-
ger remained congestive but viable (Fig. 1).

All patients were started on anticoagulation treat-
ment.” No complications, other than venous congestion,
were identified during the hospitalization or follow-up
period. At the time of the last follow-up, none of the
patients needed a blood transfusion, no complications
were seen secondary to the anticoagulation therapy, and
all three fingers healed with normal function.

NPWT was used for an average of 4.3 (3-5) days, the
average pressure was 83.3 (=75, -100) mm Hg, and inten-
sity was low in all three cases. We followed our prior set-
ting.” NPWT was applied around the injured finger and
the next one. NPWT foam was used in the volar and dorsal
aspects of the finger, leaving the fingertip uncovered to
allow the surgeon to evaluate the graft. Case number 3
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had a fish mouth incision to promote active bleeding. In
all cases, reservoirs had less than 50 mL.

DISCUSSION

Microsurgical skills have been established as the most
important aspect of a successful replantation. Also impor-
tantis the ratio of arteries and veins repaired to avoid major
complications such as venous congestion, as described by
Lee et al.’ In this retrospective study of 162 patients, the
authors conclude that for every artery repaired, two veins
need to be repaired for successful finger replantation.

Venous congestion is one of the strongest predictors of
digit loss after replantation. Several treatment options for
this complication have been described, including leech
therapy. Arami et al” reported the use of leech therapy in
25 patients, and 11 of the digits survived. However, com-
plications such as active bleeding requiring blood transfu-
sion and local infection can place limitations on their use.

Fig. 1. Ring avulsion. A, Initial presentation. B, Postoperative with venous congestion. C, Negative

pressure wound therapy (NPWT) was applied. D, 1-year follow-up.
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Digital “milking technique” leading to active bleeding of
the pulp has also shown favorable results as described by
Etoz et al.”

The use of NPWT in venous congestion following
finger replantation was first described by Aydin et al.® A
custom-made subatmospheric device was created within a
fingertip amputation of the index finger using this device.
The patient had a full recovery. Matsushita et al’ described
the use of NPWT with a device specifically designed to
treat pressure ulcers. A thumb pulp amputation was
treated with =50 to —200mm Hg for a period of 7 days
with evidence of granulation tissue at the wound base.
Fok and Fung'’ reported the use of NPWT in two patients
with venous congestion following finger replantation of a
thumb and index finger. Wall suction was continuous and
set at —120mm Hg for 7 days with favorable results.

There is a big gap between applied NPWT and reex-
ploration of a congestive finger; in our cases, NPWT was
applied when the venous congestion was identified and
followed by direct visualization of the fingertip, temper-
ature control every 2 hours for the first 24 hours, every
6 hours for the first 2 days, and every 12 hours for the
remaining 3 days. With the improvement of the aspect of
the fingertip, we maintained the use of NPWT, and at the
end of our observation, all the fingers had integration of
the amputated graft, but further studies should be done to
answer this question.

The strength of this case series is the standardization
of NPWT. Three patients diagnosed with venous con-
gestion following replantation showed excellent results
after the use of a standardized NPWT protocol despite
the variability in ischemia times and types of injury.
NPWT is a low-cost solution that is easy to apply, less
logistically burdensome than leech therapy, and easy
to monitor. These data show that standardized NPWT
can be used in venous congestion after finger replanta-
tion after a clean cut or after a ring finger avulsion with
excellent results.

A notable limitation of this series is the variability in
the types of injuries seen in our three patients. All digits
were amputated at different levels with variable ischemia
times as well as variable mechanisms of injury. Usually,
our microsurgical technique is one artery and two veins.
Unfortunately, in cases one and two, just one vein was
repaired, which could have led to venous congestion.
However, the standardization of NPWT was the one thing
they all had in common, which highlights the benefit of
NPWT. It is reasonable to think that regardless of the size
of a cohort, it would be challenging to gather sufficient

replantation data to control for these variables, and
it would require a heroic multicenter effort to determine
how these factors can impact venous congestion follow-
ing replantation. Another limitation is that we lack infor-
mation about the cost of the NPWT compared with other
types of treatment for venous congestion.

CONCLUSIONS
Vascular complications following finger replantation
can be secondary to arterial congestion or venous conges-
tion. Adequate surgical technique is the most important
factor to avoid any complications. NPWT is an excellent
treatment option following the identification of venous
congestion in digit replantation.
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