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Summary
In this article we would like to present, to our best knowledge, the very first published replantation of a forehead/ part of a forehead as a single 
unit. The patient is a 57-year-old male smoker who sustained an avulsion forehead injury after a dog bite. Replantation was performed using 
microanastomosis of the supratrochlear vessels with restoration of good blood circulation after the procedure. Unfortunately, 5 days after the 
surgery, ischemia of the flap occurred followed by successful acute revision surgery. Nevertheless, the day after the ischemia reoccurred due 
to the time that passed, circumstances and unfavorable conditions affecting the sutured vessels, no further revision surgery was indicated. 
Observation continued and eventual wound necrosis after demarcation was left to be treated with skin grafting or per secundam intentionem. 
Only partial necrosis of the flap occurred, approximately 50%, which was subsequently treated with a full-thickness skin graft with very good 
results leading to the satisfaction of the patient.
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bound it in place for 10 days. The replant 
survived (no microanastomosis was 
used so it was no true replantation) [7]. 
The first successful microvascular nasal 
replantation was published by Norman 
J. James in 1976 (USA) [8]. The first suc-
cessful ear replantation was performed 
by Pennigton in 1980 in Sydney [9]. 

Case presentation
A 57-year-old male patient suffered an 
amputation injury of the left half of his 
forehead after a dog bite (Fig. 1, 2). The 
owner of the dog is a friend of the pa-
tient’s son, who commanded the dog to 
attack the man during a quarrel.

The patient takes no medication, has no 
significant medical history apart from nic-
otine abuse – smoking 15 cigarettes a day.

The patient was admitted to the uni-
versity hospital emergency unit and 
after basic examination was transferred 

Zhongwei in Shanghai 6th People’s Hos-
pital in China [1]. 

Some important milestones of replan-
tation in the facial region are listed below. 
The first microvascular replantation of 
an avulsed scalp was described by Miller 
et al. in 1976 when both superficial tem-
poral arteries along with five veins were 
successfully re-anastomosed [2]. 

Generally, forehead avulsion inju-
ries with microanastomosis reconstruc-
tion have been published so far mainly 
as a  part of complex facial avulsions 
with periorbital or hemifacial region 
degloving, and nose, lip, scalp and ear 
avulsions [3–6].

One of the first published accounts of 
nasal reattachment was the case of Fio-
raventi (1570). A  gentleman regretta-
bly argued with a Spanish soldier, who 
subsequently cut off the man's nose in 
a duel. Fioravanti cleansed the nose and 

Introduction
Replantation is a surgical procedure in-
tended to reattach a body part that has 
been completely separated – amputated 
from a person’s body during trauma. The 
goal is to restore structures and their 
original position, shape, look and func-
tion. In general, the possibility of using 
the original body part during replanta-
tion gives the best possible solution and 
outcome for the patient.

The first replantation was performed 
by Ronald A. Malt (Boston, USA) in 1962. 
The patient was a 12-year-old child with 
an amputated proximal humerus, and 
no magnification in terms of a  micro-
scope was available at that time. In 1963, 
the first reported replantation with a mi-
croscope was performed on a patient – 
a  mechanist presented with an am-
putated arm at the level of the distal 
forearm and was operated on by Chen 
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to massage and papaverine treatment 
of the vessels after which the flap was 
fully vital again with good capillary refill 
(Fig. 4). Cefazolin, gentamicin, heparin, 
hydrocortisone, and Voluven were ad-
ministered during the procedure.

Medication
Perioperatively, he was given intrave-
nous antibio tics, anticoagulation and 
antiedemic medication: heparin contin-
uously 10,000 IU/ 24 hrs for 7 days, low 
molecular weight heparin – clexane 
subcutaneously 0.4 mL/ 24 hrs, magne-
sium sulfate 200 mg/ mL continuously 
4,000 mg/ 24  hrs for 7  days, and Dexa-

the right forehead that had a triangular 
shape 2 × 1 × 2 cm was treated with sim-
ple sutures. 

Under general anesthesia, after de-
bridement, the very thin and fragile su-
pratrochlear artery and vein were iden-
tified. Both vessels were sutured with 
10-0  threads (Fig. 3), revascularization 
was successful, arterial and venous blood 
circulation was reestablished, followed 
by insetting the flap onto the original 
position. In the eyebrow region, there 
was a residual defect 5 × 5 mm in size. 
During skin suturing, there was a short 
episode of flap ischemia, most proba-
bly due to spasms with a good response 

to the plastic surgery department for re-
plantation surgery. Initial unfavor able 
conditions, such as dog bite injuries 
with a higher risk of infection and avul-
sion/ contusion mechanisms of the in-
jury, are rather challenging for a  good 
outcome.

Surgical procedure
The dog bite caused avulsion of a  full-
thickness skin flap of the left forehead, 
sized 7  ×  6 cm with partial loss of the 
left eyebrow. The patient brought in 
the flap packed and surrounded by ice 
cubes. Other minor facial wounds along 
with an additional significant one on 

Fig. 1. Forehead avulsion defect.  
Source: archive of authors.

Fig. 3. Microanastomosis of supratrochlear vessels. 
Source: archive of authors.

Fig. 2. Forehead avulsion flap.  
Source: archive of authors.

Fig. 4. Vital flap after replantation.  
Source: archive of authors.



Microsurgical replantation after forehead avulsion – success or failure? a case report

acta chir plast 2024; 66(1): 16– 2118

Unfortunately, the very following day 
(6th post-operative day), the same is-
chemic complications recurred (Fig. 
8, 9), and due to the time passed from 
the injury and primary surgery to-
gether with unfavorable conditions of 
the wound and sutured vessels (avul-
sion injury mechanism, fragility, spas-
mic vessels), no further revision sur-
gery was indicated. The flap was to be  

dressing, an acute ischemia of the flap 
occurred (Fig. 6).

After failure of conservative ther-
apy  – heparin bolus, spasmolytics, 
and corticoids, the patient was indi-
cated for acute revision surgery to find 
an arterial thrombosis in the very frag-
ile and easy-to-spasm vessels. The flap 
reperfusion was restored once again  
(Fig. 7).

med 8 mg intramuscular every 12 hrs for 
3 days, then every 24 hrs for 3 days.

Course of the hospital stay
After the successful primary surgery 
with restoration of blood circulation in 
the flap, there was no significant compli-
cation (Fig. 5).

On the 5th post-operative day, 2  hrs 
after a  regular change of the wound 

Fig. 5. Fifth post-op day during dressing change.  
Source: archive of authors.

Fig. 7. Flap reperfusion after revision surgery.  
Source: archive of authors.

Fig. 6. Flap ischemia 2 hrs after the dressing change. 
Source: archive of authors.

Fig. 8. Flap ischemia reoccurs the day after revision. 
Source: archive of authors.
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Nicotine abuse is a common risk fac-
tor for wound healing in general, with 
microanastomosis in particular. The nu-
trition and gas exchange at the micro-
vascular level is diminished, which could 
possibly cause ischemic complications. 
According to Mosely, in cases of ex-
tremity injury or surgery, smoking may 
adversely affect wound healing, and 
on a  rabbit model – nicotine retarded 
wound healing especially from the 6th to 
the 10th day. However, there were equal 
rates of healing from the 12th to the 20th 
day of the observation period [12].

Smoking may especially affect small 
caliber vessels such as suptratrochlear 

Discussion
Vulnera morsa are wounds considered to 
be infected and possess the contusion 
and avulsion mechanism influencing 
the quality of the vessels. Mitchell (Mel-
bourne, Australia) described the possible 
extent of arterial damage of the intima 
and media up to 2–3 cm from the point of 
rupture during avulsion forces, which are 
more present on the proximal segments 
in 30–50% of cases; on the other hand, 
there were no observable, significant le-
sions to the veins  [10]. During Glover’s 
experiments with rabbits, arteries were 
damaged even up to 6 cm of their length 
and again with no damage to veins [11].

observed and treated with intravenous 
and local medication with plans for possi-
ble necrosis of the flap to be handled after  
demarcation.

Partial necrosis of the flap occurred, 
approximately 50% (Fig. 10), which was 
subsequently solved mainly with su-
perficial necrectomy (Fig. 11) and a full-
thickness skin graft (FTSG) with a  very 
good result (Fig. 12) leading to patient 
satisfaction (Fig. 13). Following the pa-
tient’s decision, he chose to harvest the 
FTSG from the groin region, especially 
because of the small donor site mor-
bidity despite possible pigmentation 
dissimilarity.

Fig. 9. Flap ischemia 3rd day after revision.  
Source: archive of authors.

Fig. 11. Necrectomy.  
Source: archive of authors.

Fig. 10. Flap necrosis 2 weeks after flap ischemia.  
Source: archive of authors.

Fig. 12. FTSG defect covering.  
Source: archive of authors.
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underwent necrosis. It occurred only on 
the peripheral part of the flap – distant 
from the anastomosed vessels, and only 
superficially – epidermis and partially 
the dermis. Despite the fact that spon-
taneous healing could be taken into ac-
count during a few weeks, we decided to 
use FTSG to accelerate the healing pro-
cess. The overall length of the treatment 
was 3 weeks leading to the patient’s sat-
isfaction at the end. 

Conclusion
Forehead avulsion is mostly associated 
with avulsions of other parts of the head 
and face as well. Most of the time, it is 
a complex injury of the scalp, hemi-face, 
nose and ear. We could not find any pub-
lication referring to forehead microvas-
cular reconstruction as a  single unit. 
To  our best knowledge, this particular 
case report is a first of its kind describ-
ing the replantation of a part of the fore-
head alone.

The surgical procedure is performed 
under unfavorable conditions (dog bite, 
avulsion, nicotine abuse) with a  good 
outcome after all. Aesthetic and func-
tional results with respect to nega-
tive circumstances together with the 
patient’s subjective opinion was all  

In replantation surgery, any appro-
priate vessels can be used. In our case, 
we used the supratrochlear vascular 
bundle, but there were more options 
and several arterial variations of the fa-
cial blood supply with a  rich anasto-
motic network on the contralateral side 
as well [13]. 

The possible causes of ischemic com-
plications may originate in arterial 
spasm with subsequent thrombosis, be-
cause of manipulation during dressing 
change or the occasional patient’s non-
compliance in terms of smoking. Due 
to the previously mentioned reasons, 
we decided not to perform revision sur-
gery again, but partially to rely on a pos-
sible scar neovascularization of the flap 
after almost 6 days since the replanta-
tion, which may be a matter of further 
discussion. If we consider scar tissue 
healing similar to skin grafting healing, 
the first signs of proper revasculariza-
tion of a skin graft during neoangiogen-
esis are recognizable after 72  hrs with 
a full vascular supply around the 7th–10th 
day [14–17].

Even though moist wound healing 
was applied for the whole time to pre-
vent desiccation together with vasodila-
tation medications, about 50% of the flap 

artery and vein. In this particular case, 
the diameter of vessels was not meas-
ured directly, but we estimated the 
diameter to be between 0.6–0.8 mm. Su-
pratrochlear artery is one of the terminal 
branches of ophthalmic artery (a. carotis 
interna). After exiting the orbit, it passes 
superficially to the m. corrugator super-
cilii and deep to the orbicularis oculi 
and frontalis muscles. Then, it ascends 
the forehead in a paramedian position, 
in a proximate distance of 2 cm from the 
midline. More specifically, proximally 
to the corrugator supercilii muscle, it 
branches off to give rise to a superficial 
and deep periosteal branch in a  posi-
tion 1.18 ± 0.36 cm distal to the supraor-
bital ridge and 1.35 ± 0.34 cm lateral to 
the midline. Average depth of the super-
ficial branch from the epidermal surface 
was found to be 1.5 mm, where the deep 
branch penetrates the corrugator super-
cilii muscle before it reaches the pericra-
nium. However, there have been some 
reports where the deep branch was ac-
tually not present at all.

According to the anatomy review of 
Agorgianitis L., the supratrochlear ar-
tery’s average diameter is reported to be 
approximately 1 mm with possible differ-
ences (0.8 mm) in the contralateral artery. 

Fig. 13. Healed, stitches removed.  
Source: archive of authors.

Fig. 14. Six months after trauma.  
Source: archive of authors.
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satisfactory and could be considered as 
a successful reconstruction (Fig. 14).
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