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Analysis of Outcomes of Tamai Zone | Digital
Replantation in Cases of Severe Crushing

Injury
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Department of Plastic and Reconstructive Surgery, Gwangmyeong Sungae General Hospital,
Gwangmyeong, Korea

Purpose: Digital replantation has dramatically changed the fate of mutilated injuries
of hand. But in case of severe crushing injury in Tamai zone |, it is a contraindication
of replantation. This study aims to determine the replantation survival rate in cases
with crushing injury.

Methods: We retrospectively evaluated patients' charts and photos from January
2015 to December 2019. There were 294 patients (331 fingers) with digital amputa-
tion who underwent surgery. Cases with crushing were divided into petechiae-in-skin
group and red-line-sign group and compared with the group without crushing. The
relationship of survival rate with factors was evaluated using chi-square analysis.
Results: Of these, 199 fingers were defined as severe crushed, and 140 cases with pe-
techiae in skin and 59 cases with red line sign. There was no statistically significant
difference in survival rate compared with the group without crushing (p=0.227). Addi-
tional surgery was performed more in crushed injury. However, necrotized soft tissue
was mainly on margin of amputation, not on crushed area.

Conclusion: The presence of crushing did not affect survival rate in Tamai zone | re-
plantation. However, as the degree of crushing was severe, the need for additional
surgery increased. We found that the number of anastomosed arteries and veins influ-
ences the survival rate. According to our analysis, even if it's difficult, finding and do-
ing anastomosis as many vessels as possible can make good results.
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Table 1. Classification of patients by severity of crushing (n=331)

Group No. of patients (%)
| 132 (39.9)
Il 140 (42.3)
1] 59 (17.8)

Group |, clean-cut injury without crushing; group Il, partially crushed
amputee with petechiae on skin; group llI, severely crushed amputee with
red line sign suggesting vessel damage.

Fig. 1. (A) Group I, clean-cut injury without crushing. (B) Group Il, partially crushed amputee with petechiae on skin. (C) Group Il
severely crushed amputee with red line sign suggesting vessel damage.
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Table 2. Analysis between severity of amputee and survival rate
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Table 3. Additional surgery required in each group

Group Survival rate p-value Variable Group | Group I Group Il
Group | 116/132 (87.9) 0.227 Additional surgery 94 (81.0) 69 (55.6) 20 (41.7)
Group Il 124/140 (88.6) Wound closure 17 (14.7) 25(20.2) 13 (27.1)
Group Il 48/59 (81.4) Skin graft 5(4.3) 30 (24.2) 15(31.3)

Values are presented as number of survivors/number of patients (%).
Group |, clean-cut injury without crushing; group Il, partially crushed
amputee with petechiae on skin; group IlI, severely crushed amputee with
red line sign suggesting vessel damage.

Fig. 2. A 32-year-old patient presented with an amputation of
right middle finger cut by knife. (A) Three weeks after surgery, the
patient was discharged without additional surgery. (B) Follow-up
image was taken 6 months after the surgery.
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Values are presented as number (%).

Group |, clean-cut injury without crushing; group Il, partially crushed
amputee with petechiae on skin; group llI, severely crushed amputee with
red line sign suggesting vessel damage.

Table 4. Size and area of skin graft in each group

Severity Group | Group I Group Il
Skin graft 5 30 15
Graft size (cm?), average 0.5x0.4 0.7x0.7 0.7x0.7
Grafted area
Replanted margin 5(100) 29 (96.7) 14(93.3)
Over petechia or red line sign 0 (0) 1(3.3) 1(6.7)

Values are presented as number or number (%) unless otherwise indicated.

Group |, clean-cut injury without crushing; group Il, partially crushed
amputee with petechiae on skin; group llI, severely crushed amputee with
red line sign suggesting vessel damage.
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Fig. 3. A 38-year-old patient presented with an amputation of
right middle and ring finger pressed by hydraulic machine. (A)
Both amputees were severely crushed including red line sign. (B)
Most of the necrotized tissue was located at the margin. (C) Split-
thickness skin graft was performed on both fingers. (D) Follow-up
image was taken 6 months after the surgery.

Fig. 4. A 3-year-old patient presented with an amputation of right
ring finger stuck by folding chair. (A) Amputee was mildly crushed
including some petechiae. (B) Very rarely, necrotized tissue was
mainly in the area where petechia was checked, not the margin. (C)
Full-thickness skin graft was performed on the defect. (D) Follow-
up image was taken a week after the surgery (after removing tie-
over dressing).
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Table 5. Patients factors of survival of Tamai zone | amputation

after replantation

Variable Survival rate p-value
Sex 0.529
Male 238/272 (87.5)
Female 50/59 (84.8)
Age (yr) 0.224
<18 16/21 (76.2)
>18, <65 252/289 (87.2)
>65 20/21 (95.2)
Diabetes 0.399
No 259/300 (86.3)
Yes 29/31(93.5)
Hypertension 0.388
No 236/274 (86.1)
Yes 52/57 (91.2)
Smoking 0.038"
No 182/202 (90.1)
Yes 106/129 (82.2)
Fracture 0.576
No 33/40 (82.5)
Yes 255/291 (87.6)
Direction 0.747
Right 142/162 (87.7)
Left 146/169 (86.4)
Finger 0.364
Thumb 38/43 (88.4)
Index 75/89 (84.3)
Middle 74/87 (85.1)
Ring 70/75 (93.3)
Small 31/37 (83.8)

Values are presented as number of survivors/number of patients (%).

*p<0.05.
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Table 6. Surgical factors of Tamai zone | amputation after replantation

Variable Survival Failure  Survival p-value
(n=288) (n=43) rate (%)
Vein graft 0.216
No 264 39 87.1
Yes 24 4 85.7
No. of artery anastomosis 0.0005*
1 191 40 82.7
94 3 96.9
3 3 0 100
No. of vein anastomosis 0.013*
0 128 30 81.0
1 103 8 92.8
2 47 4 922
3 10 1 90.9

*p<0.05.
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