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ABSTRACT

BACKGROUND: This controlled experimental study aimed to compare ectopic replantation with other replantation techniques in
a rat model of crush amputations. It also assessed the impact of different replantation methods on the viability of amputates.

METHODS: Forty male Wistar albino rats were divided into four groups. Groin flaps served as the amputation model. Group | un-
derwent guillotine-style amputation followed by orthotopic replantation, Group 2 experienced crush-type amputation and orthotopic
replantation, Group 3 had crush-type amputation and orthotopic replantation with a vein graft, and Group 4 underwent crush-type
amputation followed by ectopic replantation. Flap viability and perfusion rates were assessed on day 3 using an infrared perfusion as-
sessment system. The ratio of viable area to total flap area and thrombus formation in the pedicle vessels were evaluated on day 7.

RESULTS: Infrared evaluations on day 3 post-replantation revealed flap perfusion percentages of 73.5% in Group I, |1.1% in Group
2, 65% in Group 3, and 64.1% in Group 4. Statistical analysis indicated that Group | exhibited the highest perfusion rates, while Group
2 showed the lowest. No differences were observed between Groups 3 and 4. On the seventh day, the average surviving flap areas
were found to be 74.6% in Group |, 2.5% in Group 2, 64.5% in Group 3, and 64% in Group 4. Statistically, Group | exhibited the
best outcomes, while Group 2 had the poorest, with no differences between Groups 3 and 4. Additionally, thrombus formation was
observed in the vessels of two animals in Group |, nine in Group 2, and three each in Groups 3 and 4. Significant statistical differences
were noted among the groups.

CONCLUSION: The results indicate that ectopic replantation and replantation with a vein graft are equally effective. The preferred
method for crush-type replantations may depend on the patient’s and the amputated limb’s conditions. In crush-type amputations, we
recommend vein graft repair if the patient’s overall condition supports replantation and if crushed segments can be debrided without
excessive shortening of the amputated part. If these conditions are not met, temporary ectopic replantation is advised to preserve
the amputated limb.
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INTRODUCTION

Traumatic limb amputations result in significant functional and
psychological losses for individuals. Particularly over the last
century, the incidence of traumatic amputations has surged
globally, largely due to increased employment in heavy indus-
tries and the prevalence of highly explosive weapons in mili-
tary conflicts.l'l Replantation is the optimal choice for recon-
structing a traumatically amputated limb, as it most closely
resembles the original.?

In cases of crush amputations, vascular destruction extends
both proximal and distal to the trauma site, affecting other tis-
sues similarly. Given the complexity of the trauma, orthotopic
replantation may not be feasible for some crush-type amputa-
tions due to limitations with recipient vessels.’! Furthermore,
even when orthotopic replantation is possible after crush and
avulsion amputations, complications such as deep tissue infec-
tion, necrosis, and the potential for subsequent re-amputation
are commonly observed in the early follow-up period.[**] Ad-
ditionally, the overall condition of a patient, particularly in cas-
es involving multiple traumas, may preclude a lengthy and de-
manding operation like replantation.! Under such conditions,
ectopic replantation may be recommended both to preserve
the amputated part, which cannot be otherwise restored, and
to allow time for the patient's general condition to stabilize./®!

Ectopic replantation is defined as the transplantation of an
amputated body part to a site other than its original anatomi-
cal location, utilizing alternative recipient vessels. In this pro-
tocol, the blood supply to the limb replanted ectopically is
sustained at the new location until the patient's condition and
blood vessel status are conducive to orthotopic replantation.
The limb is then returned to its original anatomical location
in a subsequent operation when conditions are favorable.”'%

Although the literature features a limited number of case
reports and reviews on ectopic replantation, there are no
experimental controlled studies addressing this topic. The
success of amputation viability reported in cases of ectopic re-
plantation, based on relevant clinical experiences, underscores
the need for a controlled study on this topic. This research
aims to compare the outcomes of ectopic replantation fol-
lowing crush injuries with other techniques, and to assess am-
putation viability after ectopic replantation in an experimental
controlled setting.

MATERIALS AND METHODS

This study was conducted using 40 male Wistar-Albino rats
between September and December 2021, following ethical
approval from the Local Ethics Committee for Animal Experi-
ments. The rats were divided into four experimental groups:
* Group |: Ten rats underwent orthotopic replantation fol-
lowing guillotine amputation.

* Group 2: Ten rats received orthotopic replantation with
intact vessel ends after crush amputation.

* Group 3: Ten rats underwent orthotopic replantation after
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Figure 1. Preoperative design of the left inguinal flap on a rat,
showing delineated borders. X: Xiphoid Process; P: Pubic Bone;
Dotted line: lliac Ligament.

crush-type amputation, which involved cleaning the crushed
vessel segments and using a vein graft to address the resultant
vascular defect.

* Group 4: Ten rats underwent ectopic replantation to the
recipient vessels on the contralateral side following crush-
type amputation, with the procedure including the cleaning
of crushed vessel segments.

Surgical Procedure

The left groin flaps of the rats served as the replantation mod-
el in this study. Following appropriate anesthesia, the lower
abdomen and inguinal regions were shaved on both sides. The
rats were then positioned supine on the experimental board,
with all four limbs and tails secured to the board using surgi-
cal tapes. Prior to surgery, the surgical field was disinfected
with Baticonol® (Alg, Istanbul, Tiirkiye).

In all animals, the left inguinal flap was marked for standard-
ization with a predetermined size of 4 x 3 cm2 While defining
the borders of the flap, we ensured not to cross the midline
and remained within the rectangular area between the xi-
phoid process, inguinal ligament, pubic bone, and costae (Fig.
1.

Following the preoperative design, superior, medial, and lat-
eral incisions were made. During the elevation of the flap
using Mayo scissors, it was noted that the pedicle vessels
originating from the inferior side were incorporated into the
flap. The inferior incision was then performed with caution to
avoid damaging the pedicle. Subsequent pedicle dissection al-
lowed for the harvesting of the flap as an island flap based on
the superficial epigastric artery (SEA) and vein (SEV) (Fig. 2).
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7 SUIGE
Figure 2. Harvesting of the left groin island flap. (a) The groin flap
includes superficial epigastric vessels. (b) View of the flap har-
vested based on the superficial epigastric artery and vein (SEA
and SEV).

Figure 3. Crush type amputation procedure. (a) Avulsion injury
achieved by pulling mosquito clamps with silicone tubes placed in
their jaws, applied in both proximal and distal directions. (b) Follow-
ing the creation of a crush-type injury, amputation was performed
using scissors (1. Proximal end of femoral vessels. 2. Crushed
vascular segment showing thrombus due to avulsion).

Vascular dissection was extended toward the femoral vessels,
the primary source of circumflex vessels. Side branches of
the femoral vessels, except for the SEA and SEV, were ligated,
and the distal parts of the femoral vessels were also severed
following surgical ligation. This process facilitated the prepa-
ration of an island flap based on the femoral vessels.

Amputation Models

After flap dissection, the femoral arteries and veins of the
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Figure 4. Posterior facial vein graft harvesting in rats. (a) Naked
eye view. (b) Microscopic view. * indicates the posterior facial vein.

rats in the Group |, which underwent guillotine amputation,
were cleanly severed using microscissors. This procedure was
carefully performed to avoid damage to the surrounding tis-
sues, thus completing the amputation process.

For rats in Groups 2, 3, and 4, scheduled for crush amputa-
tion, we adhered to the crush amputation model described
by Lykoudis et al.' A standard Dieffenbach bulldog vessel
clamp (48 mm in length, maximum pressure 30 N) was ap-
plied to the femoral artery and vein to induce a crush injury.
This clamp was left in place for 30 minutes. After the waiting
period, the second phase of the model commenced, which
involved creating an avulsion-type injury. Two standard Hal-
sted mosquito hemostat clamps (BH 110, 125 mm in length)
equipped with silicone tubes in their jaws were placed 0.2 mm
distal and proximal to the injury site. The clamps were then
squeezed at the level of the first tooth, and the hemostats
were pulled in both distal and proximal directions to avulse
the vessel over a total distance of | cm. After completing the
avulsion procedure, the amputation was finalized using micro-
scissors, leaving a | cm length of the crush-injured region on
the amputate (Fig. 3).

Replantation Models

Replantation procedures were performed as per the previ-
ously designated groups. In Groups | and 2, the amputated
parts were orthotopically replanted without any additional
procedures to the vessels or other structures.

In Group 3, the avulsed | cm long vessel segments were de-
brided, and orthotopic replantation was conducted by replac-
ing the excised segment with vein grafts harvested from the
posterior facial vein of the same animal. The left side was
used for vein graft harvesting. If a vein graft of sufficient length
could not be collected from one side, the contralateral side
was utilized to obtain the necessary length of veins (Fig. 4).

In Group 4, during the 30-minute application period of the
bulldog clamp, the contralateral femoral artery and vein were
dissected and prepared as recipient vessels for replantation.
After debriding the avulsed portion of the vessels from the
flap, ectopic replantation was performed onto these contra-
lateral vessels. Post-replantation, the anterior abdominal skin
island was employed as an advancement flap to cover the do-
nor area, while the replanted flap was positioned in the right
inguinal region (Fig. 5).
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Figure 5. Ectopic replantation. (a) Preoperative planning. (b) Mobi-
lization of the advancement flap for donor site coverage. (c) Sutur-
ing of the advancement flap to the new location. (d) The ectopically
replanted skin island covering the right inguinal region.

Figure 6. Determination of skin perfusion rate on day 3 with ICG-
assisted infrared imaging system. The anterior abdominal wall
served as a reference; perfusion percentage was averaged from
the corners and the midpoint of the flap.

All vascular anastomoses were performed using 10/0 nylon
sutures under an operating microscope and microsurgical in-
struments. Skin closures were accomplished with 4/0 Prolene
sutures. Following the surgery, all rats were housed individu-
ally and monitored regularly. Additionally, an antiseptic solu-
tion was applied daily to the incision sites for 5 days post-
surgery, and the wounds were monitored without closure.

Outcome Evaluations

The ratio of flap perfusion to intact tissue perfusion was de-
termined using the Indocyanine Green-assisted (ICG-assist-
ed) intraoperative perfusion assessment system (SPY, LifeCell
Corp., Branchburg, NJ, USA) under general anesthesia at the
72nd hour post-operation in all groups. For ICG injection,
subclavian veins of all animals were catheterized, and ICG at
a dose of 0.3 mg/kg diluted to 0.1 ml was administered in-
travenously.l'? For perfusion assessment, intact skin on the
anterior abdominal wall was used as the reference point. Per-
fusion rates were then measured at all four corners and the
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Figure 7. Determination of the percentage of living flap area using
the Digimizer image analysis program.

center of the flap skin using a perfusion assessment device,
as previously described. On the third day, the flap perfusion
rates for each rat were calculated by averaging these five mea-
surements (Fig. 6).

Seven days after the surgical procedures, rats from all groups
were immobilized on the operating board under appropriate
anesthesia. Photographs of the replanted skin islands were
taken in a standardized manner using an Apple iPhone 11
(Apple Corp., California, USA). The images were analyzed
with Digimizer image analysis software (MedCalc Software
Ltd., Ostende, Belgium), and the proportions of living and
necrotic flap areas were calculated using this software (Fig. 7).

Following the photo session on the seventh day, rats still
under general anesthesia underwent a subsequent surgery
to expose the femoral vessels. The presence of thrombi in
the recipient artery was assessed under an operating micro-
scope, and all rats were classified as having either thrombus
present or absent. At the end of the procedure, all animals
were euthanized using the cervical dislocation method.

The threshold value for perfusion was set at 35% on the third
day postoperatively.I'¥ Subsequently, the correlation between
the percentage of surviving flap area, as assessed at the end
of the seventh day, and the perfusion rates measured on the
third day was evaluated.

Statistical Analyses

Data were collected using the Statistical Package for the So-
cial Sciences (SPSS) version 27.0 (IBM Corp., Armonk, New
York, USA). We assessed conformity to normal distribution
and employed Kruskal-Wallis Analysis of Variance for analyz-
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ing independent variables related to flap viability. Pairwise
comparisons were conducted using the Mann-Whitney U
test with a Bonferroni correction. The presence of thrombi
in the vessels was evaluated using the Chi-square test. In all
analyses, a p-value of less than 0.05 was considered statisti-
cally significant. The data obtained were evaluated by group.

RESULTS

Flap perfusion evaluations conducted on the third day post-
surgery revealed mean flap perfusion percentages of 73.5%
(minimum 14 - maximum 97) in Group I, I1.1% (minimum
6 - maximum 32) in Group 2, 65% (minimum |3 - maximum
97) in Group 3, and 64.1% (minimum 9 - maximum 99) in
Group 4 (Fig. 8). Upon statistical analysis, Group | had the
best results and Group 2 the worst (p<0.05), with no signifi-
cant differences between Groups 3 and 4 (p>0.05).

Standard photographs were taken on the seventh day after
surgery and analyzed using the Digimizer image analysis pro-
gram. This analysis determined the percentages of viable and
necrotic areas within each flap. The results showed that the
average viable flap areas were 74.6% (ranging from 0 to 100%)
in Group 1, 2.5% (ranging from 0 to 25%) in Group 2, 64.5%
(ranging from 0 to 100%) in Group 3, and 64% (ranging from
0 to 100%) in Group 4 (Fig. 9). Statistical analysis revealed
that Group | exhibited the highest viability, significantly
outperforming Group 2—the group with the lowest viabil-
ity (p<0.05). No significant differences were noted between
Groups 3 and 4 (p>0.05).

Percentages of the perfusion assessment results on the 3 Day

Figure 8. Graphical representation of perfusion assessment re-
sults on day 3.

On reassessment of the anastomosis sites on day 7 post-

Figure 9. Examination of three rats from Group 4 on postoperative
day 7. (a) View of complete flap viability. (b) View of partial flap vi-
ability. (c) Complete flap loss.
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operation, thrombus formation was noted in the arteries.
Specifically, thrombi were observed in two animals in Group
I, nine in Group 2, and three in each of Groups 3 and 4. Sta-
tistical analysis of the data indicated significant differences in
thrombus formation among the groups (p<0.05).

DISCUSSION

Advances in microsurgical techniques have significantly raised
the expectations of patients, physicians, and the community
for outcomes following severe injuries and amputations, sur-
passing those of the last century. These higher expectations
have compelled surgeons to undertake reconstructions of in-
juries previously deemed infeasible, achieving partial success
in this endeavor. Microsurgical vascular repairs, successful re-
plantations, and favorable functional outcomes post-rehabili-
tation are all results of these efforts and studies.

Although high success rates have been observed in guillotine
amputations and less severe injuries, such success has not
been replicated to the desired extent with crush-type inju-
ries. Often, replantation in cases of crush-type amputations
is not pursued, with stump closure being the preferred treat-
ment. For instance, between 2008 and 2012 in New York
State, replantation was not attempted in 2,786 out of 3,417
finger amputation cases due to unfavorable conditions of the
proximal or distal stumps.['"¥! This high rate underscores the
challenges in managing crush injuries within the realms of
hand surgery and microsurgery.

Currently, replantation is not feasible for severely crushed
limbs where there is a complete loss of structural integrity.
However, if the amputation involves only partial crush injuries
or if the crush site is confined to the stump rather than the
amputate, options such as ectopic or heterotopic replanta-
tion become viable.!'%]

Heterotopic replantation involves transferring a completely
severed limb to a similar anatomical site other than its origi-
nal location. In contrast, ectopic replantation is defined as
the transfer of an amputated part to a completely different
anatomical location.!'!! Heterotopic replantations are more
than mere preservation procedures; they enable the ampu-
tated part to function in its new location. An example of this
is the replantation of the most viable amputated finger to
the thumb stump in cases of multiple finger amputations. Al-
though replantation in this study was performed at a similar
anatomical site, the term “ectopic replantation” was deemed
more appropriate, as this was a procedure performed for ec-
topic preservation.

The crush injury model selected for this study was preferred
because it has been used extensively in previous research, it
has minimal systemic effects, it specifically targets the relevant
anatomical region—similar to the conditions experienced by
patients undergoing replantation in clinical practice—and it is
easy to apply. A literature review indicates that various crush
injury models, produced using different methods, exist. How-
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ever, some models are specifically used to evaluate systemic
crush syndrome.l' This is an important consideration when
selecting an appropriate model for study purposes.

The choice of using a free flap instead of a limb for the re-
plantation model might initially draw criticism. The primary
reason for selecting a free flap is the observed high rate of
autophagy following limb replantation in rats.l'] Additionally,
animals with mobility impairments post-amputation strug-
gle with feeding and other movement-requiring activities.
Moreover, limb replantation, involving a significant amount
of muscle, would impose an additional metabolic burden on
the experimental animals; hence, the use of extremities was
avoided. The groin flap was deemed suitable for use as a re-
plantation model due to its ease of application and lack of ad-
ditional morbidity. The methodology of our study did not as-
sess functional evaluation, focusing instead solely on necrosis
and survival rates of the replanted tissues, further justifying
the non-use of limb models.

Temporary ectopic replantation has proven to be an effective
and successful method in suitable cases.!'! Previous review
articles have reported success rates for ectopic replantation
ranging from 75% to 100%.['%? In our study, complete flap
survival was observed in 5 out of 10 rats, with partial flap
survival in 2, following ectopic replantation. The survival rates
in this study were lower compared to those in prior clinical
studies, which may be attributed to its experimental nature.
In a related rat study, groin flap survival was 75%, while clini-
cal practice shows much higher rates of free flap survival. 2
Considering this data, the survival rate after ectopic replanta-
tion in our study can be considered acceptable.

When evaluating our results, as anticipated, the best out-
comes in terms of both flap survival and thrombus formation
in the vessels were observed in the guillotine-type amputa-
tion group. Conversely, the poorest results occurred in the
group subjected to crush-type injury, which was repositioned
without any procedural intervention. Interestingly, no statisti-
cally significant differences were observed between the third
and fourth groups.

In the vein graft group, all crushed vessel segments in both
the recipient vessels and the amputated limb were debrided,
presumably preventing the local effects of the crush-type in-
jury. For Group 3, debridement continued until microscopic
examination of the recipient arteries confirmed that the vas-
cular integrity was fully preserved and that the flow strength
and pulsatility of the proximal flow were maintained. How-
ever, in practice, it is not always possible to debride the am-
putation stump sufficiently to completely remove it from the
trauma zone.

In Group 4, the crushed vessel segments in the amputated
limb were entirely removed, and the limb was ectopically re-
planted to an untraumatized recipient site. Given the similar
outcomes of both groups, it can be concluded that for crush-
type amputations, debridement and repair of the defect with
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a vein graft may be suitable, provided that adequate debride-
ment of the stump vessels is achieved and pulsatile flow is
observed. Otherwise, we believe that temporary ectopic
replantation of the amputated limb, without delay, is a more
viable approach.

Furthermore, it can be argued that banking with ectopic re-
plantation is a good alternative to vein grafting or other man-
agement strategies in cases of amputations from electrical
trauma or gunshot wounds, where circulation to the proxi-
mal stump is compromised, or in contaminated injuries re-
quiring ongoing monitoring with repeated debridements, or
in situations that may necessitate aggressive future debride-
ment for any reason.

A previous study indicated no difference in survival rates be-
tween vein graft repair and primary repair in free flaps, sug-
gesting the reliability of vein grafts.?l The absence of a group
in our study undergoing vein grafting for guillotine-type inju-
ries was based on the expectation that the outcomes would
be similar to those of Group |, guided by this information.

Comparing the outcomes of Group | with those of Groups
3 and 4 revealed that Group 1, the control group, achieved
better results than the other groups. In Group 3, all vessel
segments suspected of being damaged were debrided, and in
Group 4, the entire crushed portion of the amputation was
debrided and the amputee was transferred to a new recipi-
ent site with an assured blood supply. However, the reason
why Groups 3 and 4 did not achieve the success of Group |
is that the crush injury impacts not only the directly damaged
vessel segment but also affects a much broader area at the
molecular level. Studies have shown significant discrepancies
in the size of the crushed segment as assessed by surgical
microscopy versus pathological examination.??] In this regard,
our study corroborates existing research.

Total or near-total necrosis was observed at the end of the
seventh day in flaps with perfusion below the threshold value
during evaluation with the infrared system. Conversely, ne-
crosis was absent in rats with perfusion values above 35%.
This situation allows two inferences. First, flap loss occurs
early after replantation surgery due to arterial or venous
complications, as similarly reported by Lykodis et al.? Sec-
ondly, our results confirm the perfusion threshold value iden-
tified with the infrared system, previously determined to be
35% in earlier publications.

By the seventh day, complete flap loss was observed in rats
with thrombus formation in the vessels, as expected. How-
ever, no thrombus was observed in any of the rats with par-
tial flap loss. Moreover, in studies conducted by Cooley and
Gravannis using the same model in mice, either complete flap
survival or complete necrosis was observed in all rats, sug-
gesting that partial necrosis would not occur in this model.
252 |n our study, we observed results that were contrary
to previous literature. The occurrence of partial necrosis in
the absence of thrombus in the vessels may be attributed to
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the rats applying regional compression to the flaps, leading
to partial circulatory disturbances and subsequent necrosis.

A limitation of our study is that the ectopically replanted am-
putates were not returned to their original sites, thus the
complications that may arise during this process could not be
observed. Although necrosis during the second session has
not been reported in previous case studies, there is a lack
of controlled studies on this topic. Similarly, our literature
search did not uncover any controlled studies investigating
the optimal waiting period before the second session. These
two issues can be explored in future research.

Based on the results obtained from this study, controlled clin-
ical trials are warranted to evaluate the viability and functional
outcomes of ectopic replantation and replantation using vein
grafts after crush injuries. Such studies could include multi-
center clinical trials, meta-analyses, and reviews, which would
facilitate the recommendation of a gold standard method for
managing crush-type injuries.

CONCLUSION

We recommend debridement and repair with a vein graft for
amputations following crush injuries, provided that the condi-
tion of the amputated limb is conducive to replantation and
it is possible to debride the stump adequately without exces-
sive shortening, to remove all debris and crushed tissue, and
to ensure reliable blood flow. In cases where these conditions
are not met, where repeated debridement is necessary, or
where the injury is contaminated and blood flow is question-
able, we recommend temporary ectopic replantation.
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DENEYSEL CALISMA - 0Z

Sicanlarda ezilme tipi travmatik amputasyonlarin yonetiminde ektopik replantasyonun
diger yontemlere iistiinliigii var m1? Deneysel bir caligma
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AMAC: Bu galismanin amaci, deneysel bir kontrolli galisma ile, ezilme tipi amputasyon modelinde ektopik replantasyonu diger replantasyon teknik-
leriyle karsilastirmak ve replantasyon teknigine bagli olarak ampute canliliginda meydana gelen degisiklikleri degerlendirmektir.

GEREC VE YONTEM: 40 adet erkek Wistar Albino sicani 4 gruba ayrildi. Amputasyon modeli olarak kasik flepleri kullanildi. Grup 1'e giyotin tarzi
amputasyon ve ortotopik replantasyon, Grup 2'ye ezilme tipi amputasyon ve ortotopik replantasyon, Grup 3'e ezilme tipi amputasyon ve ven grefti
ile ortotopik replantasyon, Grup 4'e ezilme tipi amputasyon ve ektopik replantasyon uygulandi. Flep canliligi ve perfiizyon oranlari 3. giinde kizi-
|6tesi perflizyon degerlendirme sistemi ile degerlendirildi. Canli alanin toplam flep alanina orani ve pedikiil damarlarda trombiis olusumu 7. giinde
degerlendirildi.

BULGULAR: Replantasyon sonrasi ligtincii glin yapilan kizil6tesi degerlendirmeye gore flep perfiizyon yiizdeleri Grup |'de %73.5, Grup 2'de %1 1.1,
Grup 3'te %65, Grup 4'te %64.1 olarak belirlendi. Istatistiksel analizde Grup | en iyi sonucu veren grup oldu. Grup 2 en kétii sonuglari alirken, Grup
3 ve 4 arasinda fark yoktu. Yedinci glinde canliligini stirdiiren flep alanlari Grup |'de ortalama %74.6, Grup 2'de ortalama %2.5, Grup 3'te ortalama
%64.5, Grup 4'te ortalama %64 olarak tespit edildi. Istatistiksel degerlendirmede en iyi sonucu Grup |, en kétii sonucu ise Grup 2 alirken, Grup
3 ile 4 arasinda fark yoktu. 7. glinde Grup |'de 2, Grup 2'de 9, Grup 3 ve 4'te 3'er hayvanin damarlarinda trombiis olusumu tespit edildi. Gruplar
arasinda istatistiksel olarak anlamli fark vard..

SONUCG: Ektopik replantasyon ve ven grefti ile replantasyonun sonuglarinin birbirine Gstlinligl yoktur. Ezilme tipi replantasyonlarda tercih edilecek
yontem hastanin ve amputatin durumuna gore degisiklik gosterebilir. Ezilme tipi amputasyonlarda, hastanin genel durumu replantasyon igin uygunsa
ve amplte kismi ¢ok fazla kisaltmadan ezilmis segmentleri debride etmek mimkiinse ven grefti ile onarimi 6neriyoruz. Bu kosullar saglanamiyorsa
amputatin kurtarilmasi igin gegici ektopik replantasyon oneriyoruz.

Anahtar sozclikler: Ezilme tipi yaralanma; ektopik replantasyon; mikrocerrahi; replantasyon; vaskiiler anastomoz.
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