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Abstract
BACKGROUND
[bookmark: OLE_LINK13]Severe eyelid edema and blood accumulation in the submandibular space after preauricular fistula surgery is rarely reported.

CASE SUMMARY
We report a 4-year-old girl with eyelid edema and swelling of the submandibular region after preauricular fistula resection under general anesthesia. When drug treatment failed, neck computed tomography examination was performed, which confirmed severe bleeding in the submandibular space. Later, exploration and ligation of the superficial temporal artery were performed under general anesthesia to stop the bleeding. The child was successfully treated, and there were no abnormalities over 1 year of follow-up.

CONCLUSION
When severe bleeding occurs after preauricular fistula surgery, superficial temporal artery rupture should be considered as a cause.
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Core Tip: In clinical practice, infection and recurrence of preauricular fistula after operation are very common. However, eyelid edema and swelling of the submandibular area are very rare, and the possibility of superficial temporal artery bleeding should be considered when anti-inflammatory and antiallergic therapies are ineffective. This can be verified by computed tomography, and exploration and thorough hemostasis are keys to resolving the problem and avoiding more serious consequences.

INTRODUCTION
Preauricular fistula is one of the most common congenital auricular abnormalities, and its incidence rate is around 1%-2% worldwide[1]. Once fistula infection occurs, cysts and fistulas need to be removed completely to control infection and prevent complications. Till now, postoperative recurrence has been the most common reported clinical problem[2]. Preauricular fistula arises due to failure of fusion of the primitive tubercles that form the pinna, and it is a dominant genetic disease with incomplete penetrance[3,4]. Common clinical complications reported include postoperative hematoma, wound dehiscence, wound infection, and abscess. A more serious complication is facial nerve injury[5]. Here, we present a case of a 4-year-old patient who developed severe bleeding after preauricular fistula operation, which caused serious facial and eyelid edema, blood accumulation in the submandibular space and submental space, and dyspnea. The patient was successfully treated through immediate management.

CASE PRESENTATION
Chief complaints
A 4-year-old girl began to develop swelling of the right eyelid during the operation and the submandibular area 6 h after the operation, accompanied by mild dyspnea.

History of present illness
The patient underwent right preauricular fistula resection under general anesthesia. Six hours after the operation, the patient's right face and right upper and lower eyelids were obviously swollen, and the right submaxillary areas were swollen (Figure 1). She received intravenous dexamethasone injection (5 mg) and oral cetirizine hydrochloride syrup (5 mg); yet, her symptoms did not improve.
[bookmark: OLE_LINK61]
History of past illness
The patient was found to have a preauricular fistula on her right side after birth. She was admitted to hospital with recurrent swelling and redness in front of her right ear for more than half a year. Four months prior to presentation, the local hospital had performed incision, drainage, and dressing change.

[bookmark: OLE_LINK60]Personal and family history
The patient’s father also had a preauricular fistula, but it had never become inflamed.

[bookmark: OLE_LINK15]Physical examination
[bookmark: OLE_LINK16]The patient's body temperature was 37.0 °C. She had tachypnea (respiratory rate: 42 breaths/min) and tachycardia (heart rate: 125 beats/min). Her blood pressure was 97/68 mmHg and oxygen saturation on pulse oximetry was 91% at ambient air. Her right face and right upper and lower eyelids were obviously swollen, and the right submaxillary areas were swollen (Figure 1). The local skin temperature was elevated.

Laboratory examinations
Whole blood cell examination showed that the white blood cell count was normal (8.37 × 109/L), and the percentage of neutrophils was normal (70.00%).
[bookmark: OLE_LINK2]
Imaging examinations
Neck computed tomography (CT) showed low density soft tissue shadow in the right submandibular space, laryngeal shift to the left, and subcutaneous tissue thickening (Figure 2).

Further diagnostic work-up
Under the guidance of color Doppler ultrasound, we punctured the swollen area under the jaw with a coarse needle, and the blood clot was punctured. Infection and suppuration were ruled out.

FINAL DIAGNOSIS
Bleeding after operation of preauricular fistula.

TREATMENT
An emergency operation was performed under general anesthesia; rupture and bleeding of the right superficial temporal artery were confirmed (Figure 3). The upper and lower ends of the blood vessels were ligated to stop the bleeding, and a pressure bandage treatment was applied.

OUTCOME AND FOLLOW-UP
The day after surgery, the patient’s immediate symptoms improved significantly. On the fifth day, the patient was cured and discharged. She showed no abnormality during the 1-year follow-up.

[bookmark: _Hlk28874151]DISCUSSION
Van Heusinger described preauricular fistula first in 1864 and considered it as a benign congenital malformation of the preauricular soft tissues[6]. No treatment is required if no infection occurs. Once there is infection, surgical intervention is needed. It is rare for such a serious hemorrhage to spread up and down along the front edge of parotid gland and the surface space of the masseter muscle, resulting in severe eyelid edema and bleeding in the submandibular neck space.
In this case, a small amount of methylene blue was injected into the fistula orifice during the operation. Methylene blue leakage was then observed after incision of the skin and subcutaneous tissue. Extended resection was performed around the fistula.
Eyelid and right facial swelling were initially found. Hormone and antiallergic treatments were administered in a timely manner but had little effect. The disease progressed again, and the patient had mild dyspnea. We confirmed the intraoperative hemorrhage by CT examination and carried out the intraoperative exploration and hemostasis in time. If the bleeding had developed further, dyspnea may have worsened and led to the severe consequences of asphyxia and death.
The reasons were as follows: (1) Intraoperative injection of methylene blue: Most of the infected preauricular fistulas were broken and incomplete. Injection of methylene blue will lead to remarkable blue staining in the operation cavity, making it impossible to distinguish the boundary between the fistulas and the surrounding normal tissues; (2) During the operation, the responsible vessels were not carefully identified: The superficial temporal artery was bleeding in the deep part of the front end during the operation procedure but it was not given enough attention; and (3) No pressure bandage was applied after the operation: Especially for preauricular fistula with infection, a large defect in the operation cavity may be left after the operation. It is difficult to completely eliminate the dead cavity by closing and suturing the operation cavity only. Failure to apply a pressure bandage will leave the hidden danger for postoperative bleeding unaddressed.
Most of the patients who undergo preauricular fistula surgery are children. Most also have a history of fistula infection, or even incision and drainage of pus. The superficial temporal artery in children is relatively superficial, and, compared with adults, its anatomic relationship is close to skin and helix. As a result, the boundary of the fistula is unclear and the superficial temporal artery can be easily injured, leading to bleeding. Some studies have shown that the recurrence rate of preauricular fistula with infection was higher than that without infection, and the recurrence rate of patients with infection and incision drainage was higher than that of patients with infection and without incision drainage[7,8]. Tang et al[9] surmised that complete excision of the sinus tract was more difficult owing to the fibrosis and edema associated with postinfection inflammation and scarring. The patient described herein happened to have had fistula infection in the past and had received incision and drainage treatment. In order to prevent recurrence, we performed extended resection. 
We suggest that for patients with infection, surgery is best performed after the inflammation has been completely controlled for 2 wk. For patients with persistent infection, methylene blue should not be injected during the operation. Methylene blue is difficult to remove after leakage, resulting in unclear lesion boundaries, very slight distinguishment of the anatomical level, and even residual fistula recurrence. It has been reported that the use of methylene blue in preauricular fistula surgery cannot reduce the risk of postoperative recurrence[10].
During the operation, we should pay attention to the fine steps of the operative procedure and ensure complete removal of the fistula. At the same time, attention should be given to the preservation of the surrounding normal tissue as much as possible, in order to reduce the risk of superficial temporal artery injury and also reduce the local defect after operation, which is conveniently close to the operation cavity. Bleeding should be stopped completely. The blood vessels should be explored clearly in any case of active bleeding. Bipolar electrocoagulation should be used to stop the bleeding, and, if necessary, both ends of the blood vessels can be sutured. For severe infection cases, drainage skin can be placed in the operation cavity. It is better to use bandage pressure after the operation, which can help to further close the dead space and reduce the hidden danger of postoperative bleeding.

CONCLUSION
This case left us a profound lesson. We searched the literature and found no report of severe bleeding after preauricular fistula operation. Therefore, we share this case as a reference to avoid serious consequences when similar situations occur.
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Figure Legends
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Figure 1 The patient’s right submaxillary and submental areas were swollen (marked by white arrow).
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[bookmark: OLE_LINK6]Figure 2 Neck computed tomography showed low density soft tissue shadow in the right submandibular space, laryngeal shift to the left, and subcutaneous tissue thickening. Sternocleidomastoid (s); Submandibular gland (sg); Blood accumulation (red star).
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Figure 3 Intraoperative bleeding of the superficial temporal artery. Superficial temporal artery (red arrow); Superficial temporal artery, frontal branch (yellow arrow); Superficial temporal artery, parietal branch (blue arrow).
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