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Microsurgeons face serious problems in distal digital replan-
tation. Frequently, distal artery anastomosis is unable to
allow surgeons to perform reanastomosis for ischemia due
to arterial thrombus and/or spasm, which are main compli-
cations after microsurgical replantation. In those cases,
amputated digits were monitored as composite grafting.1

There are no reports on methods for rescuing replanted
digits without medicines other than reanastomosis for post-
surgical ischemia. This report shows a simple rescue tech-
nique for ischemia after microsurgical replantation.

Case Presentation

Case 1
A 64-year-old male with hypertension caught his left middle
finger in a shredder and sustained an Ishikawa subzone II2

amputation. Microsurgical replantation was performed at

10 hours after injury. Since the length of the terminal artery
was insufficient, thearterywasanastomosedwiththeveingraft
tobridge the segmentwithout venous anastomosis (►Fig. 1A).3

The fish-mouth incision was made to initiate bleeding. Intrao-
peratively, 10,000 units heparin and 120,000 units urokinase
per day were administered continuously through intra-arterial
infusion from the left radial artery. Although the inspection at
6hours after surgery revealed that thefingercolor andbleeding
from the incision were favorable (►Fig. 1B), at 48 hours, the
replanted finger became pale and bleeding from the incision
ceased (►Fig. 2A). Losses of Doppler and pulse oximeter signals
were observed.Microsurgical reanastomosiswas thought to be
impracticable because of the terminal artery anastomosis.
Instead, massaging the digital artery at the proximal phalanx
region with warm water was immediately initiated. Actually,
thepatientwas asked to gently pinch andmassage the skin over
the radial andulnar digital arteries of thedamagedfinger by his
right thumb and index finger with 38°C warm running water
(►Fig. 2B), and the reciprocating massage was performed at a
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Abstract Distal digital replantation is frequently associated with arterial thrombosis and/or spasm,
leading ischemia in the replanted tissue. This report introduced a rescue technique for
ischemiaafterdistal digital replantationwithout reanastomosis. Twomales, 64and51years
old, underwent Ishikawa subzone II finger amputations. Microsurgical replantations with
vein grafts were performed. Intraoperatively, heparin and urokinase through intra-arterial
infusion were given for one week. At 40 to 48 hours after surgeries, the replanted digits
developed ischemia; massaging digital arteries at the proximal phalanx regions with
running warmwater was immediately initiated and ischemia was improved. In both cases,
the replanted tissues were rescued, though a partial necrosis requiring full-thickness skin
grafting was found in one case. This massage was easily, safely, and effectively performed
without complications and was applicable in cases with ischemia after distal digital
replantation, especially where reanastomosis was unfeasible.
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rate of 100 per minute similar to cardiopulmonary compres-
sion.After a30-minutemassage, bleeding fromthe incisionwas
observed again and the color improved (►Fig. 2C). Doppler
signal was confirmed, and oxygen saturation was measured to
bemore than 90%with a pulse oximeter. Thereafter, the digital
artery massage once a day with continuous intra-arterial infu-
sion was continued for 1 week. Leech therapy was given when
congestion was noted.4 The replanted finger was successfully
engrafted. At 3 months postoperatively, the morphology of the
finger was favorable (Fig. 2D).

Case 2
A 51-year-old male caught his right thumb in a door and
sustained an Ishikawa subzone II amputation. Microsurgical
replantation was performed at 8 hours after injury under
general anesthesia. Only the artery was anastomosed with
the vein graft (►Fig. 3A). Intraoperatively, heparin and uroki-
nasewere continuously givenwith the samedoses as in case 1.
At 24 hours, the finger color and bleeding from the deepithe-
lialized area were favorable (►Fig. 3B). At 40 hours post-
operatively, bleeding was ceased and the losses of Doppler
and pulse oximeter signals were observed. Because microsur-
gical reanastomosis was impracticable, massaging digital
artery was immediately initiated (►Fig. 4B). At 30 minutes,
reperfusion was confirmed (►Fig. 4C). Doppler signal was
confirmed and saturation was observed to be more than 90%.
Although partial necrosis was noted, the subcutaneous tissue
was engrafted. Only full-thickness skin grafting was per-
formed at 1 month after microsurgical replantation. At 10
months, morphology remains favorable (►Fig. 4D).

Discussion

Although composite grafting1 or methods by Brent5 are
occasionally found in cases with postoperative ischemia,

Fig. 1 Intraoperative and postoperative views of the wound site of
the middle finger of a 64-year old male. (A) Microsurgical replantation
was performed for Ishikawa subzone II amputation of the middle
finger. Artery anastomosed with interrupted stitches of 10–0 nylon
with the vein graft (arrowhead) to bridge the segment that was
harvested from the left medial plantar. (B) At 6 hours after surgery,
the examination revealed the color of the replanted finger and
bleeding from the fish-mouth incision (arrow) to be favorable.

Fig. 2 Postoperative views of the middle finger of a 64-year-old male
at 48 hours after surgery. (A) At 48 hours after surgery, the replanted
finger became pale, and bleeding from the fish mouth incision ceased,
indicating that ischemia appeared at the site due to arterial thrombus.
(B) The photograph shows digital artery massage at the proximal
phalanx region with running warm water. Massage was performed by
the patient’s right thumb and index finger at a rate of 100 per minute,
similar to cardiopulmonary compression. (C) After a-60 minute
massage, bleeding from the fish-mouth incision was observed again,
along with reperfusion. (D) At 3 months postoperatively, although
mild atrophy was noted, the morphology of the replanted finger was
favorable.

Fig. 3 Intraoperative and postoperative views of the wound site of
the right thumb of a 51-year-old male. (A) Microsurgical replantation
was performed for Ishikawa subzone II amputation of the right thumb.
Artery anastomosed with interrupted stitches of 10–0 nylon with the
vein graft (arrow head) to bridge the segment that was harvested
from the left medial plantar. The silver ball chain was used for fixing
the injured finger whose vessels were anastomosed. (B) At 24 hours
after surgery, the examination revealed that the color of the replanted
finger and bleeding from the deepithelialized raw surface (arrow)
were favorable.
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lower success rates may still remain.1,6 In addition, antith-
rombotic therapy7,8 and/or thermal therapy are known to be
effective to prevent arterial thrombosis and/or spasm.4

However these therapies are insufficient to remove them.
In spite of the efficacy of tissue plasminogen activators,9 this
therapy might have some adverse effects such as bleeding
fromwound and allergic reactions. Themethod shown in this
report could be performed more easily and safely without
any immediate adverse effect.

Advantages of digital artery massage were as follows: (1)
an increase in blood flow to the replanted finger by the
pumping action of massage as well as artery dilation with
warm water, (2) effective thrombectomy by the physical
pressure of massage, and (3) thromboprophylaxis and lysis
by perfusing pharmacological agents.

This massage was applicable to the following cases: (1)
caseswhere ischemiawas found tobedistal to subzone III after
microsurgical replantation and arterial reanastomosis was
found to be impracticable, (2) cases where reperfusion was

confirmed after microsurgical replantation, (3) cases where
ischemia periodwas less than 12 hours due to the death of the
replanted tissue,10 and (4) cases where no anemia was found.
Whenever arterial reanastomosis is able to be accomplished,
surgeons should perform reanastomosis.

The authors will accumulate cases and evaluate the
recovery rate with or without this massage in multiple
replantation centers.

Conclusion

Two cases successfully treated with digital artery massage
for curing ischemia after digital replantation were reported.
This method would be effective in cases where reanasto-
mosis was deemed unfeasible without composite graft.
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Fig. 4 Postoperative views of the thumb of a 51-year-old male at
40 hours after surgery. (A) At 40 hours after surgery, the replanted
finger became pale, the patients felt coldness, and bleeding from the
fish-mouth incision ceased, indicating that ischemia appeared
because of arterial thrombus. (B) The photograph shows digital artery
massage at the proximal phalanx region with running warm water.
(C) After 60 minutes of continuing massage, bleeding from
deepithelialized area and reperfusion were observed (arrow).
(D) At 11 months after microsurgical replantation, although partial
necrosis at the replanted finger was noted, most of the subcutaneous
tissue was engrafted. Only full-thickness skin grafting was performed
at 1 month after microsurgical replantation.
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