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Case Report 

Hyperbaric oxygen therapy for patients with hypertension after 
microsurgery of total avulsion of auricle: a case report
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Background: Total ear avulsion is one of the most serious auricular traumas. Its surgical procedure is 
complicated and involves high technical difficulty. The auricular blood vessels mostly contain capillaries, 
and capillary anastomosis reconstruction is difficult. Right ear vascular anastomosis and auricle replantation 
under microscope are very few cases of successful replantation of total ear avulsion. The lack of blood supply 
in the amputated ear leads to postoperative blood supply disturbance. At present, there are no reports on 
the application of hyperbaric oxygen therapy following the replantation of severed ears. Hyperbaric oxygen 
therapy was used to promote the recovery of vascular microcirculation, reduce complications and improve 
the survival rate of postoperative ear transplantation
Case Description: We present a rare case of total ear avulsion in a 53-year-old Chinese man. The 
patient complained of cutting injury of the right auricle for more than 1 hour. The patient had a history of 
hypertension for 4 years, and his blood pressure was well controlled by regular administration of valsartan. 
This paper reports on the treatment experience in a case of microscope-assisted auricular replantation, 
targeted postoperative treatment, early intervention with hyperbaric oxygen therapy, and individualized 
nursing care. After 16 days of careful treatment, the patient’s avulsion ear survived and he was discharged 
from the hospital. After 6 months of continuous follow-up, the auricular shape and hearing of the patient 
reached the ideal standard.
Conclusions: Precise medical and nursing cooperation coupled with meticulous management of the 
patient throughout the entire process are key factors for the survival of the severed ear. The combined 
application of microscopic techniques and hyperbaric oxygen therapy improves blood circulation to the 
anastomosed vessels, accelerates the healing of the replanted ear, and shortens the length of hospital stay. 
Early hyperbaric oxygen treatment can make postoperative wound heal quickly. Early intervention of 
hyperbaric oxygen therapy after ear avulsion is helpful to the recovery of patients with ear avulsion. However, 
the initiation time and duration of intervention need to be further optimized and more evidence is needed to 
support it.
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Introduction

Total auricular avulsion is the most serious type of auricular 
trauma, and its surgery is complicated. At present, few cases 
of total ear avulsion injury have been reported, and patients 
with hypertension combined with total ear avulsion are 
rarer. However, hyperbaric oxygen therapy has not yet been 
applied for the recovery of ear avulsion after replantation, 
especially for total ear avulsions. In this paper, hyperbaric 
oxygen was employed for the first time in the recovery of 
total ear avulsion after replantation. The present report 
describes the case of a patient with a total auricular avulsion 
dissection combined with hypertension who was admitted to 
our department due to an emergency. This type of case has 
rarely been reported. Since the auricular vessels are mostly 
capillaries, the reconstructed anastomosis vessels are thin 
and the blood supply to the severed ear is insufficient. As a 
result, blood flow disorders can occur easily after surgery, 
resulting in the failure of ear replantation. Therefore, 
improving the vascular microcirculation in the severed ear 
after surgery, reducing complications, and improving the 
survival rate of the replanted ear are urgent issues that need 
to be addressed. 

This paper summarizes the experience of a case in which 
a microscopic vascular and nerve anastomosis technique 
was employed for the replantation of a severed ear, coupled 
with early postoperative hyperbaric therapy (1) and 
individualized nursing care. The treatment points included 

microscope-assisted auricular replantation, targeted 
postoperative treatment, early intervention with hyperbaric 
oxygen therapy (2), and individualized nursing care. After 
16 days of careful treatment, the patient was discharged 
from the hospital, and with continuous follow-up, the 
patient's ear shape and hearing reached the ideal standard. 
Early use of hyperbaric oxygen therapy after surgery is a 
unique treatment method of this case, which plays a vital 
role in the reconstruction of microcirculation, especially 
the recovery of blood circulation and survival of the severed 
ear, and is worth promoting. The meticulous management 
of the medical and nursing care ensured the success of the 
operation and is worthy of promotion. We present the 
following article in accordance with the CARE reporting 
checklist (available at https://atm.amegroups.com/article/
view/10.21037/atm-22-6441/rc).

Case presentation

A 53-year-old Chinese man was admitted to the emergency 
department for 1 hour with a right auricular avulsion 
dissection injury. The patient complained of cutting injury 
of the right auricle for more than 1 hour. The patients 
underwent the following medical check-ups: The soft tissue 
of the right ear was completely disconnected and only the 
earlobe was attached (with a width of about 0.5 cm), and 
the segment edges were uneven and heavily contaminated 
(Figure 1). A small number of blood stains were seen in 
the external auditory canal of the right ear, the tympanic 
membrane was intact, no significant abnormalities were seen 
in the hearing measurements, and there was no pressure 
pain in the mastoid process. Previous history: the patient 
had a history of hypertension for 4 years, he used to take 
“valsartan” orally regularly, and his blood pressure was well 

Highlight box

Key findings 
• Early intervention with hyperbaric oxygen therapy allows the 

postoperative wound to heal as quickly as possible.

What is known and what is new? 
• Studies have shown that hyperbaric oxygen therapy can effectively 

promote blood circulation in the brain, and also help improve 
the bad mood of patients after injury and reduce anxiety and 
depression.

• However, hyperbaric oxygen therapy has not yet been applied for 
the recovery of ear avulsion after replantation, especially for total 
ear avulsions. In this paper, hyperbaric oxygen was employed for 
the first time in the recovery of total ear avulsion after replantation.

What is the implication, and what should change now? 
• Early intervention with hyperbaric oxygen therapy following ear 

avulsion surgery can aid the recovery of patients with ear avulsion. 
However, the starting time point and duration of intervention 
require further optimization and more supporting evidence.

Figure 1 Before surgery.

https://atm.amegroups.com/article/view/10.21037/atm-22-6441/rc
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controlled. He was diagnosed with right auricular avulsion 
disruption and hypertension. Timeline of interventions and 
outcomes is in Figure 2.

The patients underwent microscope-assisted right 
auricular replantation under local anesthetic reinforcement 
1 hour after admission. Firstly, the severed ear was 
disinfected, the necrotic tissue was removed from the cut 
edge, and the subcutaneous tissue and skin of the middle 
and lower parts of the ear were sutured in alignment. We 
then successfully performed microscopic anastomosis of 
the severed ear stump with the corresponding vessels of the 
isolated ear over a period of 4 hours. The auricular skin of 
the affected ear was red and moist, with normal capillary 
filling time and normal skin temperature.

On the 2nd postoperative day, the affected ear develops 
developed a venous crisis, with swelling, purple, capillary 
filling for more than 1 s, cool skin temperature, and high 
tension. The right ear was immediately bled with multiple 
incisions and gently massaged, and heparin saline drops 
were administered at the incision. Dark red blood was seen 
coming out of the bleeding port, the bleeding rate was  
3–5 drops/5 minutes, and the skin temperature and tension 
were closely observed during the bleeding. To reduce local 
hypertension (Figure 3), five stitches were intermittently 
removed from the auricular cavity and the posterior 
auricular sulcus. 

On the 7th day after surgery, the skin temperature and 
color of the replanted right ear were normal, the patient 

Diagnosis: total ear avulsion, hypertension level2

Treatment: microscopically assisted right auricle 
replantation under local anesthesia

Nursing: the wound observation and blood pressure 
monitoring

Diagnosis: postoperative vascular crisis

Treatment: anti-inflammatory, anticoagulant, vasodilator 
and tension relieving therapy

Nursing: local massage, local bleeding

Treatment: apply hyperbaric oxygen and change dressing 
regularly

Nursing: evaluate local blood circulation, observe blood 
pressure changes, and pay attention to psychological care

Treatment: wound suture removal, discharge

Nursing: health education and discharge guidance

Regular follow-up, assessment of hearing and appearance, 
good prognosis

Follow up to 6 months 
after operation

16 days after operation

11 to 15 days after 
operation

2 to 8 days after operation

Patient treatment timeline

Day 1  
(the day of operation)

Figure 2 Timeline of interventions and outcomes.
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was intermittently taken out of bed as prescribed by the 
doctor, and the ear was closely observed. At 6:30 a.m. on 
the 8th postoperative day, the patient had a dark purple color 
on the upper edge of the replanted right ear after sitting 
up to eat (Figure 4); these symptoms were slightly relieved 
after applying immediate massage and local incisional 
needle bleeding. At 9:00 a.m., the color of the upper edge 
of the ear was still purple, continuous blood-letting was 
performed, and 0.9% normal saline (500 mL) + sodium 

heparin (2 mL) was administered slowly under sedation as 
prescribed. At 10:50 a.m., the color of the upper edge of the 
replanted right ear was better than before, and the sutures 
in the earlobe were removed on the same day. 

On the 11th postoperative day (Figure 5), hyperbaric 
oxygen therapy was administered seven times consecutively, 
and the auricular color and skin temperature improved 
significantly after treatment compared to before treatment 
(Figure 6). The remaining sutures were removed 16 days 
after surgery, except for the vascular anastomosis. The 
patient’s auricular skin temperature, color, and swelling 
improved markedly, and he was discharged from the hospital 
with a good postoperative recovery. Six months after the 
surgery, the ear was normal in shape and functioned well 
(Figure 7).

Through precise treatment and meticulous care using the 
measures described below, the patient recovered and was 
discharged from the hospital. He was placed in a single room 
after surgery, with an air purifier in the room, appropriate 
temperature and humidity, intensive care, personalized 
nursing care, limited visits, continuous low-flow oxygenation 
at 2–4 liters/min, and vital signs monitoring. Postoperatively, 
the patient was absolutely bedridden for 1 week, with the 
head of the bed elevated by 15–20° and placed in a 45° left 
lateral position with the head braked to promote blood 
flow back to the affected ear. The patient was given a high-
calorie, high-vitamin, easy-to-digest, semi-liquid diet, 
and his bowel movements were unobstructed and avoided 
straining. He was also intermittently massaged, given 
bilateral lower extremity circulation drive-pump therapy 

Figure 3 Day 2 postoperatively. 

Figure 4 Day 8 after surgery. 

Figure 5 Day 11 after surgery.

Figure 6 Day 15 after surgery. 
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twice a day, and instructed to perform ankle pump exercises 
to prevent the formation of thrombosis. Postoperatively, 
low molecular heparin calcium injection (4,100 iu) was 
administered subcutaneously twice daily, and after 7 days, it 
was changed to once daily for 6 days. After another 5 days, 
it was changed to once/8 h, and after a further 3 days, it was 
changed to once/12 h for 6 days.

For postoperative observation and management of blood 
flow, a sterile blade incision and intermittent bleeding with 
needle puncture were performed on the replanted ear as 
prescribed by the doctor, and manual gentle massage was 
administered to promote venous blood flow reconstruction 
in the severed tissue. The nurse was responsible for bleeding 
the bruised area every 10–15 min by needle prick or blade 
incision with a sterile needle, and heparin sodium saline drip 
(saline 20 mL + heparin sodium 5,000 iu) 3–4 drops/time at 
the needle prick or incision. The right auricular incision was 
wiped with heparin cotton balls once every 30 min or with 
heparin saline based on the blood flow from the incision. 
The patient was instructed not to blow his nose for 1 week 
after surgery. 

Subsequently, a 0.9% NS (250 mL) + Ceftriaxone 
sodium tazobactam sodium injection (2 g) was administered 
intravenously twice daily for 15 days to prevent the 
occurrence of septic chondromalacia in the replanted auricle 
(3,4). The period from 7 to 10 days after surgery is the 
high incidence of infection, and alcohol cotton balls were 
given to promptly wipe the right auricular anastomosis after 
surgery to remove blood clots. The patient was also given 
antispasmodic, nerve-nourishing, and vasodilating drugs. 

Also, the regular application of antihypertensive drugs and 
close monitoring of blood pressure changes prevented the 
occurrence of a vascular crisis in the affected ear due to 
blood pressure changes. 

After evaluating the patient’s condition, we administered 
the hyperbaric oxygen therapy as soon as possible, educated 
the patient on the relevant knowledge in the chamber, 
provided special care, and accompanied him into the single-
occupancy air pressurized chamber. We then applied a 
pressure of 2.0 absolute atmosphere, and allowed the 
patient to initially inhale 100% pure oxygen for 30 minutes 
and then rested for 10 minutes. This process was repeated 
twice, and then gradually decreased to normal pressure. 
The patient left the chamber after 15 minutes of normal 
breathing in the chamber. His condition was closely 
observed during the hyperbaric oxygen therapy, and he 
did not complain of any special discomfort. Hyperbaric 
oxygen therapy was performed once daily, and the patient 
underwent hyperbaric oxygen therapy a total of seven times 
starting 11 days after surgery. The auricular color and 
skin temperature improved significantly after treatment 
compared to before.

We established nursing work evaluation indexes for 
the entire supervision period. The department integrated 
nursing indexes to establish a list of forms, including skin 
temperature, color, tension, capillary filling, bleeding time, 
bleeding speed, vital signs, pipelines, laboratory tests, skin 
condition, medication, treatment, and changes in condition. 
The handover was performed strictly in accordance with 
the content of the form item-by-item with special markings 
for key contents, and the positive results of the patient 
and changes in laboratory tests were reported and dealt 
with promptly through the WeChat and recorded in the 
nursing instruments and handover reports. All personnel in 
the treatment group should have an understanding of the 
condition and should be carried together if they require 
special examinations, so as to facilitate timely recording and 
treatment and ensure the continuity and timeliness of the 
treatment.

Individualized psychological care for our patient, 
who is a senior intellectual and was worried about the 
negative impact on future social life, private life, and other 
aspects, coupled with his anxiety and panic caused by the 
accident, involved the development of an individualized 
psychological care program: (I) we listened carefully to the 
patient’s complaints, while giving reassurance to reduce his 
anxiety and encourage him to voice his concerns/doubts; 
(II) a competent doctor explained the relevant disease 

Figure 7 6 months after surgery.
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information in detail to the patient; (III) the doctor in 
charge comprehensively explained the disease, operation, 
postoperative cooperation, and prognosis to the patient to 
reduce his psychological anxiety and increase his confidence 
in recovery; (IV) psychological counseling was requested 
from psychologists according to the patient’s questions to 
prevent mood swings; (V) the purpose and process of the 
operation were carefully explained before each nursing 
operation to obtain the patient’s support and cooperation; 
(VI) the patient’s family were permitted to accompany 
him when his condition was stable, and their affectionate 
company and encouragement gave the patient more 
confidence. Encourage the patient to have more confidence, 
while at the same time allowing the family members to 
perform the ideological work, establish good family support, 
stabilize the patient's emotions, and better cooperate with 
postoperative treatment.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the 
Declaration of Helsinki (as revised in 2013). Written 
informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Discussion

Precise medical and nursing cooperation coupled with the 
meticulous management of patients throughout the process. 
The ear is mainly composed of soft tissue, with poor 
blood supply and few nerves, making it difficult to replant 
severed ears, and the incidence of complications during 
the postoperative recovery period is high. Therefore, 
it is especially important to carefully manage the entire 
perioperative period. Immediately after admission, a 
high-quality treatment and care team should be formed 
to accurately assess the patient’s condition and develop 
an individualized treatment and nursing care plan. Close 
observation, precise treatment, nursing care, health 
education, and timely management of complications play 
a key role in the success of the patient’s surgery. The 
meticulous management of medical and nursing care 
provided in this case ensured the success rate of the surgery 
and provided valuable experience for future treatment after 
similar procedures.

The combined application of microscopic techniques and 
hyperbaric oxygen therapy (5) improved blood circulation 

to the anastomosed vessels, accelerated the healing of 
the replanted ear, and shortened the length of hospital 
stay. Moreover, the application of microscopic techniques 
provided a strong guarantee for the revascularization of the 
severed ear. Early implementation of hyperbaric oxygen 
therapy (6) in addition to conventional treatment after 
surgery in cases of stable patient condition assessment can 
effectively promote wound healing. Furthermore, it can also 
effectively improve the hypoxic condition of the patient’s 
replanted ear, increase oxygen saturation, accelerate blood 
return, increase capillary permeability of the anastomosis, 
effectively improve capillary microcirculation of the 
replanted ear, increase blood oxygen concentration to 
improve tissue energy metabolism, improve blood flow to 
the replanted ear, and reduce the risk of wound infection (7). 
Studies have shown that hyperbaric oxygen therapy (8) can 
effectively promote blood circulation in the brain (9), and 
also help to improve patients’ bad mood after injury (10), 
reduce their anxiety and depression, and pay attention to 
their psychological care, so that patients actively cooperate 
with treatment and achieve satisfactory results. Since 
there are few studies on the effectiveness of hyperbaric 
oxygen therapy for the replantation of severed ears, further 
studies should be conducted on the timing and duration of 
hyperbaric oxygen therapy.

Conclusions

Early intervention with hyperbaric oxygen therapy allows 
the postoperative wound to heal as quickly as possible. The 
combination of medical and nursing care can efficiently 
manage the dangerous postoperative situation of the 
severed ear. This case shows that early intervention with 
hyperbaric oxygen therapy combined with postoperative 
medical and nursing care can improve the success rate of ear 
replantation.
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