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Treatment of the Nail Bed Avulsion Injury with Split-thickness Nail Bed Graft
Soo Kil Kim, M.D., Jong Yoon Oh, M.D., and Sae Jung Oh, M.D.

Department of Orthopedic Surgery, In-Chon Gill Hospital, Korea

The primary goal in the treatment of the nail bed avulsion injury is complete regrowing of the na-
il plate without any deformity.

There are many procedures for treatment of the nail bed avulsion injury as a split-thickness skin gr-
aft, full-thickness nail bed graft, reverse dermal graft or split-thickness nail bed graft.

From February, 1984 to June, 1985 at In-Chon Gill Hospital, 13 cases of nail bed avulsion. injury
were treated with split-thickness nail bed grafts.

The intact residual part of the injured nail bed or the toe nail bed was served as a donor site.

The results were as followings;

1. The incidence of nail bed avulsion injury of all hand injuries was 9.7%.

2. The main cause of injury was the industrial accident and more prevalent in the left hand.

3. The good result was obtained in the split-thickness nail bed graft for the nail bed avulsion in-

jury, but in nail root portion, the poor result was noticed.

4. The average time for normal nail appearance is six months.

Key Words: Nail bed avulsion injury, Split-thickness nail bed graft.
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Table 1. Case analysis

No. Age Sex Location of injury Cause of injury Type of injury
1 43 M Lt. Index Avulsion |
2 39 M Rt. Middle Bite I
3 20 F Rt. Ring Impinging I
4 19 F Lt. Thumb Crushing m
5 12 F Lt. Thumb Jammed m
6 29 M Lt. Middle Crushing m
7 21 F Lt. Ring Crushing v
8 18 F Lt. Little Crushing v
9 24 F Rt. Index Avulsion v
10 38 F Rt. Thumb Impinging 1\
11 30 M Rt. Middle Crushing v
12 20 M Lt. Index Crushing A%
13 20 M Lt. Middle Crushing \Y

2(15.4)
2(15.4) 2154 17.7) 1(7.7)
2(15.4)
Lt. Hand Rt. Hand
Fig. 1. Location of the nail bed injury. Number(%).
Table 2. Causes of nail bed injury
Causes No. of cases Percentage

Crushing (press, hammer) 7 53.8
Impinging (roller, belt) 2 15.4
Avulsion (electric saw) 2 15.4
Jammed (door) 1 7.7
Bite (human) 1 7.7

Total 13 7 100%
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Table 3. Types of the nail bed injury
Type No. of cases (%)
I; Small defect of nail bed* 2(15.4)
without surrounding tissue injury
II; Large defect of nail bed** 7.7
without surrounding tissue injury
II; Small defect of nail bed*** 3(23.1)
with surrounding tissue injury
IV; Large defect of nail bed 5(38.5)
with surrounding tissue injury
V; Both nail bed and nail matrix 2(15.4)
injury

*Small defect; below % of nail bed
* % Large defect; over 17 of nail bed
% % * Surrounding tissue injury; fracture of distal phalanx, defect of periosteum, injury of hxponychium
or paronychium

Fig. 2. A, Diagrammatical representation of full thickness nail bed avulsion. B, Technique of remo-
ving a split-thickness nail bed graft. Magnification is used. C, Split-thickness nail bed graft sutured
over defect with 7-0 chromic catgut. D, The nail, when available, is replaced over the defect and a pr-
essure dressing is applied. E, When the nail is not available, a single thickness of Betadine gauze is
placed over the defect with the proximal portion slipped under the prox. nail fold.
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Fig. 3. Artificial nail plates.

Fig. 4. Technique of removing split-thickness
toe nail bed graft.

Table 4. Complication

Early complication Cases (%) Late complication Cases (%)
Infection 2 (15.4) Severe deformity 2 (15.4)
Insufficient 1(7.7) Slight nail deformity 1(7.7
immobilization Partial non-adherance 1(7.7)
Total 3(23.1) 4 (30.8)

A el zst et

ox o i i
O
e
o
i
d
=

AdRE AR F ALFSA L
A ] fo) A Ede sk go] o] 4EL A¥e
9} (Fig. 2).

ol Ao &g o] "ag B9+ 7-0 chro-
mic catguto]y} Nylon-& <}-&3p i, "8 o
Az 29E sHeat & TRl WA ke
Aol el shadet.

o4& Ay FH 2
Betadine gauza g o4t 23 mA S slgoes, 5
— 6% Foll MNEtd AW B S5 F FHels}

2)
I, FEA MAYR 2Asel Ee X222

(silastic artificial nail plate, Fig. 3)-% proximal na-
y

ot o
. O
s
&
K
oX
o

il fold o2 Yol oF 3~4F

Table 5. Complication

Type No. of case Good* Fair** Poor***

I 2 2
I 1 1
m 3 2 1
v 5 4 1
A\ 2

Total 13 9 2

2
(%) (100) (69.2) (15.4) (15.4)

% Good : Normal appearance.
% % Fair : Slight deformity. Partial- non-adher-
ance.
% % % Poor : Marked deformity. Total non-adher-
ance. Not fully grow.
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Fig. 5. Case 1. A 43-year-old man with type 1 injury. A, Avulsion of one-third of the nail plate
and bed. B, After the split-thickness nail bed graft from adjacent intact area. C, Nine months posto-
peratively. Note the focal prominent at ulnar side slightly.

Fig. 6. Case 3. A 20-year-old woman with type
I injury. A, Avulsion of two-third of the nail
bed and exposed the bone. B, Six months posto-
peratively. Note the whitishy discoloration sligh-
tly.
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Fig. 7. Case 5. A 12-year-old girl with type II
injury. A,Partial defect of distal nail bed with cr-
ushing of hyponychium.(compressed with nail pl-
ate) B, Fivemonths postoperatively. Note the shi-
ght partial non adherance at hyponychium area.

Fl 5 A 2o FEEwy 209
Zvlgt 3 28 7F wdsksdcl (Table 4).

1y
A 1B3AYold e, HF 674Ul ).

bz Abol A Foll e AYEFS] WY
Awgr W Yy B4 £F, A9 9 F 282



alrlHo) MH Bose sjodom ZZ M2l of L ghzle} £2ko| wkEEE Anz 39ic) (Table

AEFolt Ak 2Aak Wgsk H% £ S e} 5).

W slet )z e Bk 4 £ 4 vlae T EY
218 Aste] #4-& Clayburgh’ g2 37b7& of glv 1¥d3 D¥dA: =25 237t 539
g om Fdb £4bo] v MYst VIY &4 8 #F

ANAE 7t 62, ¢ 27k 2942 ebitdict.
A% de)ok ol AN AT 3 4 slae A

2] A=A :zxL ol,ugq_o_ ,;}._g_
5eldlA4e 57+ 48, ka7t
18]l A-olgla AL ez A SEEA o4
e AEE Al D3 V32 68 Foll 4+ $57
S, §7t 12 ol ANE B L5 UE
B9l W wlae ul %3 Ao et
22 H2]2] 2% (nail matrix) & £419] o]4)

+ Ase 24 AY7E 9ol Aste depdsis,

s 21

z # 1.3 OF 9= 434,

B 404 JFE Ak 7| Sdell 2 A2 &
o] 1

43

A4RAE 4% 0L, $4 5

Fig. 8. Case 7. A 2l.year-old woman with type A7k Foll epEFAbo| Al S AlREL A FAE
M injury. A, Avulsion of two-third of the nail bed 9Ny Foll g Az uEE abE A A4
with severe crushing of the hyponychium and skin e o
defect. B. Six months postoperatively. Note a wh- ‘_:ol =l Aip]; Fig. 5)
itishy discoloration and a slight lack of full adhe- g 2 3. 2 O 4= 204
sion of the nail. Zpl2e FE FAA 3] o8 o 3

Fig. 9. Case 10. A 38-year-old woman with type IV injury. A, Avulsion of one-half of the nail bed
with open Fx. of distal phalanx. B, After the K-wire fixation and the nail bed graft from adjacent in-
tact area. C, Eight months postoperatively. Note the slight discoloration multifocally.
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Fig. 10. Case 13. A 20-year-old man with type V injury. A, Severe crushing injury of the finger tip
involve the nail root and hyponychium. B, After the primary wound repair and the nail bed graft
from the great toe. C, Five months postoperatively. Note the severe deformed nail and hyponychium.
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Fig. 12. The components of the nail are formed in three areas with the intermediate nail producing

approximately 90% of the nail.
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