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Summary
Introduction: Auricular amputation is rare but devastating to the patient's aesthetics and psychology. Only about 60 cases of successful 
microsurgical replantation were reported in the literature. There is currently no complete procedure for auricular replantation, including 
a recommended operating position. Materials and methods: Four cases of microsurgical auricular replantation from February 2012 to July 
2022 were studied. Data included age, cause, duration of ischemia, patient position, sequence of vascular anastomosis, method of arterial/ venous 
anastomosis/ grafting, amount of blood transfused, total surgical time, and results. Results: The most frequent causes were traffic accidents 
(3 cases) followed by violent incidents (1 case). The duration of ischemia ranged from 4 to 14 hours. The supine position and anterior observation 
for anastomosis were chosen in all cases. All recipient arteries were the posterior auricular artery (diameter 0.4– 0.5 mm). Veins were difficult to 
find, and vein anastomosis could not be achieved in two patients, in which case, leeches for 10– 14 days. Blood transfusion volume ranged from 
3 to 4 units. Conclusion: An amputated ear is a rare injury. Microsurgical auricular replantation is the optimal choice with unparalleled aesthetic 
results. The choice of recipient artery is usually branches of the posterior auricular artery. If the vein is anastomosed, the results would be optimal, 
else chemical or biological leeches are required to treat venous congestion.
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Although the number of successful 
microsurgical replantations is still lim-
ited, there is yet no agreement upon 
a  microsurgical auricular replantation 
strategy, such as patient position dur-
ing surgery, surgeon position, which ar-
terial and venous branches to choose for 
anastomoses, the order of anastomoses, 
and what to do in case venous anasto-
moses cannot be performed. That is the 
reason we want to propose our auricular 
replantation procedure based on our ex-

ricular replantation [2]. In February 2012, 
at Viet Duc Hospital, we performed the 
first microsurgical auricular replantation 
in Vietnam. The patient was discharged 
after 9 days without any complications. 
At that time, there were only 5– 6  rare 
success cases with no postoperative 
complications in the literature [3]. Since 
then, we have succeeded in four cases 
of total ear amputation. In the literature, 
there were about 60  successful micro-
surgical replantations reported [4,5].

Introduction
Total external ear amputation is consid-
ered a rare injury. In many cases, micro-
surgical replantation is impossible be-
cause of the insufficient size of the blood 
vessel, and the extensive lesions of the 
auricular. Buncke and Schulz pioneered 
clinical studies on animal model re-
garding replanting an amputated ear in 
1966 [1]. Fourteen years later, Penning-
ton and his colleagues successfully per-
formed the first human microsurgical au-
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the traction force incurred by someone 
else during a  violent incident. The pa-
tient received first aid at the district hos-
pital, and then he was transferred to our 
hospital along with the amputated ear 
14 hours later.

Emergency microsurgery involved 
two teams. The first team dissected 
and marked the distal ends of blood 
vessels on the amputated ear. An ar-
tery was found in the middle of the ear 
and another artery branch at the apex 
of the ear (a  branch of the posterior 
auricular artery). The veins were con-
stricted and difficult to find, but there 
were also two veins in the middle and 
apex. We marked those vessels with  
Prolene 6/ 0.

Second team dissected and marked 
the artery or vein in the patient's tempo-
ral region. A branch of the posterior au-
ricular artery with a diameter of about 
0.5 mm was selected.

The arterial anastomosis was per-
formed using Ethilon 11/ 0. Arterial 
blood flow through the anastomosis 
was good, but there was no backflow 
from two found veins, only at the wound 
edge, probably because these veins 
were too small. We continued to dissect 
and found another vein in the earlobe 

the microsurgical lens can look straight 
down, which facilitates microsurgery 
(Fig 1D, 2B). Two teams of surgeons: one 
team work on the amputated ear, and 
the other team dissects the scalp around 
the ear under a microscope to locate re-
cipient vessels of sufficient size for direct 
anastomosis. Since the blood vessels are 
usually very small, we typically find the 
artery to anastomose first, and then wait 
for the backflow to find the location of 
the vein. After all the vessels that need 
to be anastomosed are exposed, we an-
chor the cutaneous layer behind the ear 
with a few 6.0 nylon stitches, leaving the 
exposed cartilage separated. This way, 
the microsurgery team can gain easy 
access and are more comfortable dur-
ing anastomosis. After anastomoses are 
done, the cartilage and cutaneous layer 
are closed.

Results
There were four cases of microsurgical 
auricle replantation performed at Viet-
duc Hospital, Hanoi, Vietnam from Feb-
ruary 2012 to July 2022.

Case 1
A 30-year-old male patient (Fig. 1) had 
his right ear completely amputated by 

perience of 4 successful cases and a re-
view of the literature on this rare injury.

Material and methods
We studied microsurgical auricle replan-
tation performed at Vietduc Hospital, 
Hanoi, Vietnam from February 2012  to 
July 2022. Data included age, cause, du-
ration of ischemia, patient position, se-
quence of vascular anastomosis, method 
of arterial/ venous anastomosis/ grafting, 
amount of blood transfused, total surgi-
cal time, and results.

Auricle blood supply
The blood supply to the ear is usually 
the superficial temporal artery (STA) and 
the posterior auricular artery (both are 
branches of the external carotid artery). 
The posterior auricular pedicle is partic-
ularly important because it supplies the 
posterior and anterior two-thirds of the 
ear. The veins draining the anterior and 
posterior ears are usually the superficial 
temporal vein and the posterior auricu-
lar vein [6]. 

Our ear replantation surgical 
protocol
Place the patient in a  supine position, 
slightly contralaterally tilted, so that 

Tab. 1. Demographic data.

No. Age Sex Causes Side Ischemic 
time (h)

Anasto-
mosis

Vascular 
graft

Venous 
conges-

tion

Operat-
ing time 

(h)

Blood 
transfu-

sions

Result

1 30 M violence R 14 PA branch no no 7 1 no compli-
cations

2 64 M traffic R 8 PA branch no no 6 2 no compli-
cations

3 20 M traffic R 4 PA branch no yes, post-op 
day 1

8 4 leech drain 
for 14 days, 

fully 
survived

4 50 F traffic L 9 PA branch no yes, post-op 
day 1

7 3 leech drain 
for 10 

days, fully 
survived

PA – proximal anastomosis
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continued with anticoagulants to pre-
vent embolism for 3 weeks. Blood loss 
was monitored. The total blood transfu-
sion was 4 units. There was no infection 
and the replanted ear remained viable. 
Results were evaluated 1 year after sur-
gery; cosmetic and anatomical recovery 
was achieved, and the patient was com-
pletely satisfied with the surgical results.

second day after surgery, venous con-
gestion appeared. We had to use meas-
ures to reduce the congestion, such as 
aspiration of blood from the earlobe and 
wiping it with heparin-soaked gauze. On 
the third day, there was still congestion 
and edema, so we had to use leeches to 
drain venous blood. Measures to reduce 
venous congestion for 14  days were 

area. We continued to dissect along this 
vein for a distance of 7– 8 mm and then 
move diagonally upwards to anasto-
mose with the vein in the middle of the 
ear, near the arterial anastomosis.

Total surgery time was about 7 hours. 
After surgery, the ear showed signs 
of mild hyperaemia, but there was 
no venous congestion, and this re-
solved within 7 days. Postoperative an-
ticoagulation regimen was heparin 
10,000 IU/ day for 7 days then switched 
to aspirin 250 mg/ day for 3 weeks. After 
9  days, the ear color was normal and 
the patient was discharged from the 
hospital.

Case 2
A 21-year-old male patient, with a his-
tory of heavy smoking, was admitted 
to the hospital 1 hour after a traffic ac-
cident, when his motorbike crashed 
into a  barrier, causing part of his right 
ear to be amputated. The amputated 
part of the ear was not properly pre-
served and was placed directly on ice. 
The patient was transferred to the op-
erating room 4  hours after the acci-
dent. Preoperative examination: the 
amputated part included most of the 
upper helix and antihelix of the right 
ear, measuring about 2.5  ×  4 cm. The 
amputated part was quite crushed  
overall (Fig. 2).

Under the microscope, an artery 
measuring about 0.4 mm was found but 
no vein (Fig. 2B). After performing an 
end-to-end anastomosis, venous reflux 
appeared at the wound edge, and a vein 
measuring about 0.3 mm was found 
right at the earlobe. At the correspond-
ing location at the recipient site, we 
found a vein of similar size but severely 
bruised. We performed a microsurgical 
end-to-end venous anastomosis using 
interrupted Ethilon 10/ 0. The anastomo-
sis was patent, the ear was warm and 
pink, and the capillary refill was in the 
normal range. The total surgery time was 
8 hours. The patient was given systemic 
heparin during and after surgery. On the 

Fig. 1. The first total auricular replantation in Vietnam. (A,B) A 30-year-old 
male, total amputation of the right ear; (C) microsurgery; (D) after vascular 
dissection, the cartilages were left separated, providing a clear anterior view. 
The artery and vein were then anastomosed (diameter 0.4 mm); (E) 100% 
survival of the ear without any complications after surgery; (F) one week post-
operative result.
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plantation was 33  hours  [9]. However, 
we still feel it is necessary to organize 
training sessions for medical staff on 
how to preserve, transport and handle 
emergency cases of amputated body  
parts [3,10].

To date, in the literature, all au-
thors agree that microsurgical auric-
ular replantation is the priority, be-
cause it provides superior cosmetic 
results compared to non-microsurgical 
reconstruction [5,8,11– 13].

In all of our patients, we found 
a  branch of the posterior auricular ar-
tery measuring 0.4– 0.5 mm, which is suf-
ficient for anastomosis if the surgeon 
has good technique. We did not find any 
branch of the STA suitable for anasto-
mosis. Which vascular pedicle to use to 
anastomose the amputated ear is also 
an important issue in the microsurgical 
anastomosis procedure. From our ex-
perience based on anatomical findings, 
we recommend prioritizing finding only 
1– 2 branches of the artery at the poste-
rior site of the external ear. From our ex-
perience, one well patent artery branch 
is enough to supply blood to the entire 
amputated ear. It is better to spend time 
and effort to find and suture 1– 2 more 
veins. Although, in the literature, more 
than 50% of reported cases of replant-
ing auricular amputation were only able 
to anastomose 1 artery and no vein [5].

The position of the patient’s head also 
determines an important part of the 
success or failure of the whole surgery. 
To make anastomosis of the vessels be-
hind the ear, some surgeons recom-
mend a prone position [3,11]. However, 
we found that this position would be dif-
ficult for the surgical team because the 
microscope must always be tilted. Even 
the surgeon assistant would have diffi-
culty during anastomosis phase. There-
fore, we suggested that after exposing 
all the vessels that need to be anas-
tomosed, we would anchor the cuta-
neous layer behind the ear with a  few 
6.0 nylon stitches, leaving the exposed 
cartilage separated. Place the patient 

dogs) [7]. In Vietnam as well as other de-
veloping countries, we find that the ma-
jority of the causes are due to traffic ac-
cidents and violent incidents, not due 
to bites like in Western countries. There-
fore, our amputated parts are often 
large in size, occupying 2/ 3 of the ear or 
more, so the indication for microsurgical 
replantation is more necessary and rea-
sonable than the indication for a com-
posite graft  [7,8]. Our ischemic time is 
4– 9 hours, while the optimal time for mi-
crosurgical replantation of amputated 
body parts is 6  hours. Histologically, 
the amputated ear is mainly composed 
of skin and cartilage tissue, perhaps 
for that reason the ischemic time may 
be longer than other body parts. The 
longest ischemic time for successful re-

Discussion
There are many factors to consider when 
choosing a treatment for an amputated 
ear. These include: the mechanism of the 
injury, the size and condition of the ear 
(proximal stump and severed segment, 
the duration of ischemia, the age of the 
patient, and the patient's general condi-
tion and consent. After careful consider-
ation of these factors, the surgeon will 
decide on a treatment approach. 

Three of our patients were injured 
in a traffic accident, and 1 patient was 
injured in a  violent incident. Accord-
ing to Steffen's literature review, the 
cause of auricular amputation is di-
vided equally between traffic accidents 
and bite wounds (of which 65% are due 
to human bites, and 35% are due to 

Fig. 2. Amputated ear replantation. (A) Part of the right ear was amputated; 
(B) posterior auricular artery anastomosis; (C) use of leeches to treat venous 
congestion; (D) long-term results.
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in a supine position, slightly contralat-
erally tilted, so that the microsurgi-
cal lens can look straight down, which 
facilitates microsurgery (Fig. 1D, 2B). 
Throughout the literature, we found no 
recommendation in the choice of pa-
tient position, so there was no opportu-
nity to draw experience from the stand-
ard procedure [4,5,7,8,11,12,14].

The indication and technique of mi-
crosurgical anastomosis will depend 
greatly on whether arterial and venous 
branches are found at both the periph-
eral and central ends. If no viable blood 
vessels could be found on the ear, mi-
crosurgical anastomosis would not be 
indicated. If both peripheral and cen-
tral blood vessels were found but the 
crushed tissue limits viable vascular 
length, we will proceed with further 
dissection or grafting to avoid tension 
at the anastomosis. If the correspond-
ing central artery cannot be identified, 
we will graft the peripheral artery with 
a  branch of the posterior auricular ar-
tery. The authors recommend using only 
the posterior auricular artery in emer-
gencies and reserving the STA for the su-
perficial temporal fascia flap, as it may 
be necessary later for the secondary au-
ricular reconstruction [5,7,8,15,16].

In some special cases, if there is no 
peripheral artery to anastomose, some 
authors have utilized the end of a  pe-
ripheral vein as a  blood supply. Then 
the replanted ear will become a venous 
flow-through flap (arterialization of the 
venous system) [17].

After the artery is anastomosed, the 
venous blood flowing back from the ear 
will help determine which vein is large 
enough to perform microsurgical anas-
tomosis. If the vein is too small or can-
not be anastomosed, some authors have 
used an arterial branch of the ampu-
tated ear, treating it as a draining vein, 
and anastomosing it to the recipient 
vein of the head and face through a re-
verse vein graft. This method allows 
some backflow, but the ear graft will 
swell for a long time after surgery [13].

Fig 3. Single-stage traumatic ear reconstruction with artificial framework. (A) 
39-year-old male patient, post-traumatic ear amputation; (B) CT angiography 
shows superficial temporal arteries still preserved during the emergency stage; 
(C) harvest the temporoparietal fascia flap with an endoscopic technique with 
full branch frontal and parietal; (D) immediate reconstructed ear post-operative 
result, no scar on the scalp; (E,F) 6 months post-operative result.
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not possible due to contraindications 
or microsurgical replantation fails, pa-
tients will undergo secondary auricu-
lar reconstruction. Since most of the 
patients with traumatic ear loss were 
adults, whose costal cartilage is com-
pletely ossified, many authors choose 
the method of one-stage ear recon-
struction using an artificial cartilage 
framework (Fig. 3). That is why it is very 
important to preserve the STA with all 
its branches in cases of traumatic ear 
loss to be used in secondary auricular  
reconstruction [16,21,22].

Conclusion
An amputated ear is a  rare emergency 
injury and each case is different. The 
surgeon will have to apply the appro-
priate treatment techniques. If possi-
ble, microsurgical auricular replantation 
is the optimal choice because it pro-
vides excellent cosmetic results. If this is 
not the case, second-stage auricular re-
construction, especially the endoscopi-
cally assisted technique using an artifi-
cial frame, provides convenience and 
excellent cosmetic results. We recom-
mend not damaging the skin of the mas-
toid region and the branches of the STA 
so that there is material for secondary  
reconstruction.
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A popular choice in cases of ve-
nous congestion is the use of medical 
or chemical leeches [18,19]. Out of our 
4 patients, in two of them we could not 
suture the vein, so we had to use leeches 
to resolve the venous congestion. When 
medical leeches were not available, 
some authors suggested injecting high 
doses of heparin directly under the skin 
of the replanted ear, then making mul-
tiple small incisions on the ear and ap-
plying heparin-soaked gauze to drain 
the blood (chemical leeches). Currently, 
in the medical literature, there are about 
20 cases of successful ear replantation 
without vein anastomosis  [4,5]. How-
ever, the amount of blood loss is quite 
large and a blood transfusion of up to 
7  units might be required  [20]. In our 
two cases, venous congestion required 
leeches ranged from 10 to 14 days, with 
a total of 3– 4 units of blood transfused. 
The advantages and risks of this tech-
nique needed to be discussed between 
the patient/ patient's family and the 
surgeon. 

In addition to allowing venous back-
flow, leeches will release anticoagulants 
(hirudin) that cause increased bleeding. 
A major difficulty in Vietnam is that we 
do not have facilities to raise and sup-
ply medical leeches, so we had to en-
courage our family members to find and 
catch them in rural rivers and lakes in the 
wild. In the future, medicinal leaches fed 
with sterile bovine blood might be the 
solution. We also organized training for 
a group of professional nurses to store 
and preserve leeches for long-term use 
as well as to monitor them closely so 
that they do not move into the ear canal, 
nasal cavity, or mouth. To prevent the 
risk of Aeromonas hydrophila infection 
when using leeches, we always prescribe 
post-operative antibiotic treatment 
(usually quinolone or third generation 
cephalosporin).

Although the number of clinical cases 
is small, all authors agree that micro-
surgical replantation provides the best 
aesthetic results. When replantation is 
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