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Abstract

BACKGROUND
Cervical haemorrhage due to spontaneous rupture of a parathyroid adenoma is a
rare complication that may cause life-threatening acute airway compromise.

CASE SUMMARY

A 64-year-old woman was admitted to the hospital 1 day after the onset of right
neck enlargement, local tenderness, head-turning difficulty, pharyngeal pain, and
mild dyspnoea. Repeat routine blood testing showed a rapid decrease in the
haemoglobin concentration, indicating active bleeding. Enhanced computed
tomography images showed neck haemorrhage and a ruptured right parathyroid
adenoma. The plan was to perform emergency neck exploration, haemorrhage
removal, and right inferior parathyroidectomy under general anaesthesia. The
patient was administered 50 mg of intravenous propofol, and the glottis was
successfully visualised on video laryngoscopy. However, after the administration
of a muscle relaxant, the glottis was no longer visible and the patient had a
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difficult airway that prevented mask ventilation and endotracheal intubation. Fortunately, an
experienced anaesthesiologist successfully intubated the patient under video laryngoscopy after
an emergency laryngeal mask placement. Postoperative pathology showed a parathyroid adenoma
with marked bleeding and cystic changes. The patient recovered well without complications.

CONCLUSION

Airway management is very important in patients with cervical haemorrhage. After the adminis-
tration of muscle relaxants, the loss of oropharyngeal support can cause acute airway obstruction.
Therefore, muscle relaxants should be administered with caution. Anaesthesiologists should pay
careful attention to airway management and have alternative airway devices and tracheotomy
equipment available.

Key Words: Cervical haemorrhage; Parathyroid adenoma; Muscle relaxants; Difficult airway; Case report

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Spontaneous parathyroid haemorrhage is a rare but potentially life-threatening complication.
Anaesthesiologists need to take extra care when administering muscle relaxants to avoid increasing the
difficulty of endotracheal intubation. Visual intubation tools, alternative airway devices such as laryngeal
masks, and even tracheotomy preparations should be readily available.
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INTRODUCTION

Spontaneous parathyroid haemorrhage is an exceptionally rare but potentially life-threatening
condition due to airway compromise. Haemorrhage may be contained within the parathyroid gland but
often presents as extracapsular haemorrhage extending into the neck or mediastinum, manifesting as
neck circumference enlargement, neck tenderness, ecchymosis, acute pain, and dyspnoea. Such circum-
stances may result in a difficult airway[1,2]. We describe a case of spontaneous haemorrhage from a
parathyroid adenoma presenting as an acute airway compromise requiring surgical evacuation.

CASE PRESENTATION

Personal and family history
The patient (height 170 cm, weight 75 kg, body mass index 24.5) has no significant fat accumulation in
the neck, and denies the history of sleep apnea and any family history of related diseases.

History of past illness
Eight years previously, bilateral thyroid nodules and a right parathyroid nodule had been detected and
left untreated. There was a history of neck compression before the onset of the present pharyngeal pain.

History of present illness
She had swelling of the right neck accompanied by tenderness, difficulty in turning the head,
pharyngeal pain, and mild dyspnoea 1 d.

Chief complaints
A 64-year-old woman with pharyngeal pain of no apparent cause.

Further diagnostic work-up

Repeat routine blood testing showed that the haemoglobin concentration had decreased from 124 g/L to
108 g/L in 8 h, suggesting active bleeding. Calcium concentration was 2.79 mmol/L (normal level, 2.25-
2.75 mmol/L), parathyroid hormone (PTH) had been tested immediately which was 344.50 pg/mL
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(normal level, 15-65 pg/mL)[3].

Imaging examinations

Computed tomography (CT) revealed a soft tissue density lesion in the parapharyngeal space (Figure 1).
The nasopharynx, oropharynx, and laryngeal pharynx were compressed and narrowed. The lesion
extended from the neck to the mediastinum (Figure 2), involving the posterior pharyngeal wall, middle
and upper oesophagus, bilateral carotid sheaths, posterior cervical trachea, thoracic trachea, and
posterior thyroid. The thoracic trachea was slightly shifted to the right. The lesion was closely related to
a right posterior mass with varying density outside the thyroid.

Laboratory examinations
Auxiliary testing showed a haemoglobin concentration of 124 g/L, leukocyte count of 9.06 x 109/L, and
neutrophil ratio of 0.847.

Physical examination
Physical examination revealed mildly congested oral and pharyngeal mucosa, lymphofollicular
hyperplasia in the posterior pharyngeal wall, grade 1 sized bilateral tonsils, and a sharp and well-
elevated epiglottic margin. The area around the right submandibular gland was swollen, with slightly
reddened skin and marked tenderness. It is a pity that we didn't leave the external photograph of the
patient's neck and jaw.

FINAL DIAGNOSIS

Based on the history, clinical manifestations, and auxiliary test results, the patient was diagnosed with
rupture and bleeding of a right parathyroid adenoma.

TREATMENT

The progressive decrease in the haemoglobin concentration suggested that the bleeding might aggravate
the dyspnoea or even lead to asphyxia due to airway compression. Therefore, emergency neck
exploration, haemorrhage removal, and right inferior parathyroidectomy were planned.

In the operation room, we conducted preoperative airway evaluation: Mouth opening > 3 cm,
modified Mallampati grade I, normal dentition, but limited cervical spine movement and CT images
showed trachea compression which did not rule out the possibility of difficult airway[4]. Considering
that endotracheal intubation guided by fiberoptic bronchoscope in awake state may cause discomfort,
cough, and even further aggravate hematoma, we were prepared to give a small dose of propofol. If the
glottis can be seen clearly, continuing to administer opioids and muscle relaxants, and directing
endotracheal intubation under laryngoscope; If Cormack-Lehane grade is IIl or IV, we will insert
endotracheal tube guided by fiberoptic bronchoscope after the patient regained consciousness. Electro-
cardiography, pulse oximetry, and non-invasive blood pressure were all continuously monitored during
anaesthesia and recorded at fixed intervals of 3 min. After 3 min of preoxygenation, the patient was
administered 50 mg of intravenous propofol, and the airway was checked with a video laryngoscope
(first laryngoscopy). Although there was cyan-purple-coloured congestion of the posterior pharyngeal
wall, the glottis was visible. The patient was then administered 50 mg of propofol and 30 mg of
rocuronium intravenously. During the second video laryngoscopy, the visual field was obscured by
secretions and blood, and the glottis was not clearly visible. The patient could not be ventilated with a
mask, and the oxygen saturation decreased sharply to 9%. Unfortunately, our research center does not
have sugammadex to reverse rocuronium after difficult ventilation. A laryngeal mask was applied
immediately and the ventilation situation improved, with the oxygen saturation gradually increasing to
100% within 2 min. Fortunately, the experienced anaesthesiologist arriving at the operation room
attempted to intubate the patient through the mouth under video laryngoscopy and successfully
inserted a #6.5 steel-reinforced endotracheal tube. Anaesthesia was maintained with 1.5%-2%
sevoflurane and 100-300 pg/h remifentanil during emergency surgery. A sternal incision (2 cm x 10 cm)
was created and the anterior cervical tissue was separated in a layer-by-layer manner. There was a large
amount of pooled blood in the trachea and oesophagus. The parathyroid gland at the right lower pole
was enlarged, fragile, and had a breach. The right inferior parathyroid gland and right thyroid gland
were completely resected, and the left thyroid was partially resected because of a goitre. The right and
left thyroid glands hindered the exposure of the right parathyroid gland, the back of the oesophagus,
and the trachea. During the operation, the recurrent laryngeal nerve was dissected for protection, and
about 200 mL of local blood clots were removed. According to the records, we show the process of the
event in chronological order as follows (Figure 3).

WJCC | https://www.wjgnet.com 1219 February 16,2023 | Volumel1l | Issue5 |



Han YZ et al. Difficult airway caused by haemorrhage

DOI: 10.12998/wjcc.v11.i5.1217 Copyright ©The Author(s) 2023.

Figure 1 Preoperative axial venous phase contrast-enhanced computed tomography image of the neck (hyoid level). The soft tissue density
lesion is in contact with the posterior tracheal wall anteriorly, anterior cervical vertebra posteriorly, and the bilateral carotid sheaths, and is displacing the surrounding
tissue and enveloping part of the vessels. There is no obvious enhancement of the lesion, which has a slightly lower density than muscle. There is swelling and
effusion in the surrounding fatty tissue.

— '
DOI: 10.12998/wjcc.v11.i5.1217 Copyright ©The Author(s) 2023.

Figure 2 Preoperative sagittal venous phase contrast-enhanced computed tomography image of the neck (median plane). The soft tissue
density lesion extends from the neck to the mediastinum and involves the posterior pharyngeal wall, middle and upper oesophagus, posterior cervical trachea, and
thoracic trachea. The nasopharynx, oropharynx, and laryngeal pharynx are compressed and narrowed. The trachea is compressed.

OUTCOME AND FOLLOW-UP

After surgery, the patient was admitted to the intensive care unit, extubated on postoperative day 1
(calcium concentration was 2.07 mmol/L, PTH was 26.35 pg/mL), and discharged on postoperative day
9. No postoperative complications occurred. Postoperative pathology showed that the lesion was a
parathyroid adenoma with severe bleeding and cystic changes.
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Entering the operation room

5 min

2 min
1 min

2 min

2 min

Immediately

Step 1: Airway evaluation and formulation of anesthesia protocol

Step 2: Anesthesia induction
The glottis was visible (first laryngoscopy, propofol only)
Administration of rocuronium, the glottis was invisible (second laryngoscopy)

The patient could not be ventilated, the oxygen saturation decreased to 9%

Step 3: Emergency handling
The patient was ventilated by laryngeal mask, the oxygen saturation increasing to 100%

Successfully inserting an endotracheal tube

Step 4: Surgical treatment

Anesthesia maintenance

"— Local blood clots were removed

Admitting to the ICU
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Figure 3 The process of the event in chronological order. ICU: Intensive care unit.
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DISCUSSION

Spontaneous haemorrhage of a parathyroid adenoma is a rare condition that was first reported in 1934
[5]. Subsequently, there have been over 80 cases of haemorrhage associated with a parathyroid adenoma
described in the English literature, and four cases reported in the Chinese literature; the patients in more
than half of these cases presented with compressive symptoms due to haemorrhage[1,2]. Spontaneous
rupture of a parathyroid adenoma is caused by an imbalance between tumour growth and blood supply
[6]. The clinical manifestations of ruptured parathyroid adenoma are mostly atypical, such as neck
swelling, pain, ecchymosis, and compression of adjacent anatomical structures in accordance with the
location and degree of bleeding . Since no unified diagnostic criteria in clinical practice, Simcic et al[7]
had proposed three criteria for the diagnosis of parathyroid tumor rupture and bleeding: acute neck
swelling, hypercalcemia, and neck or chest ecchymosis. Compared with imaging examination, not all
cases meet the diagnostic criteria, the increase of blood calcium and PTH is more suggestive[1,3,8].
Hypercalcemia may be related to the release of cyst fluid containing high levels of parathyroid hormone
caused by acute infarction of parathyroid adenoma, which also explains why the blood calcium and
PTH of patients fall to normal levels soon after surgery. Anaesthesia-related problems associated with
spontaneous haemorrhage of a parathyroid adenoma include difficult laryngoscopy, airway stenosis
due to compression caused by cervical haemorrhage, and even difficult ventilation in extreme cases.

Bleeding in the retropharyngeal and submandibular spaces can cause upper airway obstruction and
life-threatening complications[8-11]. Patients with early retropharyngeal haemorrhage may present with
a sore throat without dyspnoea and may be misdiagnosed with viral pharyngitis. Twelve to 48 h of
bleeding may precede symptoms of respiratory embarrassment[12]. The rapid development of
respiratory distress from sublingual, retropharyngeal, and parapharyngeal haemorrhages can be fatal.
Bleeding into the retropharyngeal space is serious because of the anatomic characteristics of the
pharyngeal muscles. Without muscle support, the pharyngeal airway can be nearly completely blocked.
Therefore, muscle relaxants must be used very carefully. In the present case, the glottis was visible
during the first video laryngoscopy but was not visible during the second laryngoscopy after
rocuronium administration. We speculated that the loss of laryngopharyngeal muscle tone after the
administration of rocuronium caused the parapharyngeal haemorrhage to compress the arytenoid
cartilages, close the vocal cords, and obstruct the airway. However, no CT images of the laryngo-
pharynx were taken after the rocuronium was administered.

Early cervical exploration was necessary to evacuate the coagulated haematoma and ligate the
bleeding vessel. This course of treatment allowed for a shortened duration of hospitalisation. Severe
retropharyngeal bleeding was indicated by the bulging of the posterior wall causing an abnormal
thickness of the retropharyngeal tissues, which measured greater than 7 mm from the anteroinferior
aspect of the second cervical vertebra to the posterior pharyngeal wall[13].
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CONCLUSION

Spontaneous parathyroid haemorrhage is a rare but potentially life-threatening complication.
Anaesthesiologists need to take extra care when administering muscle relaxants to avoid increasing the
difficulty of endotracheal intubation. Visual intubation tools, alternative airway devices such as
laryngeal masks, and even tracheotomy preparations should be readily available.
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