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Abstract
Background  Parathyroid adenoma is the primary cause of primary hyperparathyroidism, commonly presenting with 
elevated parathyroid hormone (PTH) and blood calcium levels. Chronic primary hyperparathyroidism often results 
in bone destruction, resulting in the formation of brown tumors. The preferred clinical treatment for parathyroid 
adenoma is parathyroidectomy. Postoperative pancytopenia, although rare, is a critical complication that warrants 
further investigation into its mechanisms and management strategies.

Case presentation  We present a case of a 59-year-old female patient who was admitted due to nausea and 
vomiting. Positron emission tomography-computed tomography (PET-CT) revealed a mass posterior to the left 
thyroid lobe and multiple areas of fibrocystic osteitis throughout the body. Hematological tests showed elevated 
serum calcium and parathyroid hormone (PTH) levels. The patient subsequently underwent parathyroidectomy, and 
pathological examination confirmed the presence of a parathyroid adenoma. Postoperatively, the patient developed 
pancytopenia and received symptomatic treatment such as correction of anemia and elevation of white blood. At the 
two-month follow-up, all indicators had returned to normal.

Conclusions  Pancytopenia is commonly seen in bone marrow diseases, infections and immune-related disorders, 
nutritional deficiencies, and metabolic diseases. This case confirms that pancytopenia can also occur postoperatively 
in patients with parathyroid adenoma. Therefore, Clinicians should be aware of the potential for postoperative 
pancytopenia following parathyroidectomy and the need for prompt management.
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Background
Primary hyperparathyroidism (PHPT) is an endocrine 
disorder characterized by abnormal regulation of para-
thyroid hormone secretion. Its etiology includes hyper-
plasia, adenoma, or carcinoma of the parathyroid glands. 
Among them, adenoma is the most common cause, 
accounting for the majority (80-85%) of PHPT cases, typ-
ically originating from a single parathyroid adenoma [1]. 
Parathyroidectomy is the preferred treatment for para-
thyroid adenomas [2]. There are some complications after 
parathyroidectomy, and several studies have shown that 
the postoperative incidence rates are high for hypocalce-
mia (4.1–21.3%) [3] and hypoparathyroidism (11.4%) [4]. 
Postoperative neurological damage (transient 10.6%, per-
manent 1.1%) and [5] infection (0.09–2.9%) are relatively 
rare [6]. According to literature review, there are few 
reports on the impact of PHPT on blood cell lines and 
the occurrence of pancytopenia after parathyroidectomy 
[7], and there have been no reports on the occurrence 

of pancytopenia after parathyroidectomy. Therefore, we 
present a case of pancytopenia following parathyroid 
surgery and discuss relevant literature regarding the 
relationship between the parathyroid gland and hema-
topoiesis. We emphasize the importance of considering 
parathyroidectomy in the context of pancytopenia.

Case presentation
A 59-year-old female was admitted to the hospital due to 
nausea and vomiting for one month. One month prior, 
an abdominal CT scan at another hospital revealed 
multiple soft tissue density lesions with bone destruc-
tion involving bilateral ribs, T12 vertebra, and right iliac 
bone, suspected to be metastatic tumors or multiple 
myeloma. Bilateral kidney stones were also noted (Fig. 1). 
Later, the patient presented to our hospital. Apart from 
nausea and vomiting, she had no other positive symp-
toms. Physical examination revealed skeletal deformities 
throughout the body, with no abdominal tenderness or 

Fig. 1  Abdominal CT
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rebound tenderness, and normal neurological examina-
tion. PET-CT scan shows a soft tissue mass below the 
left thyroid lobe, indicating the origin of parathyroid 
gland (parathyroid adenoma or other). Bone: Diffuse 
uneven decrease in bone density and bone destruction 
in multiple skeletal regions indicate fibrous dysplasia and 
osteoporosis. Kidney: bilateral kidney stones observed 
(Fig.  2). CT、 enhanced CT and thyroid ultrasound 
showed a mass in the posterior aspect of the left thyroid 
lobe (possibly parathyroid in origin), measuring approxi-
mately 45 × 28 × 26 mm, with relatively clear borders and 
irregular shape (Fig. 3). Laboratory tests revealed persis-
tently elevated parathyroid hormone (PTH) levels, peak-
ing at 1766 pg/ml (normal range: 12–88 pg/ml) (Fig. 4), 
fluctuating increase in serum calcium levels, peaking at 
2.99 mmol/L (normal range: 2.08–2.60 mmol/L), and 
relatively low vitamin D levels at 7.62 ng/ml (normal 

range > 20 ng/ml). The preliminary diagnosis before sur-
gery was a parathyroid tumor with a brown tumor. Intra-
operatively, the lesion was found attached to the posterior 
aspect of the inferior pole of the left thyroid lobe, mea-
suring approximately 3.5 × 3.5 × 2 cm (Fig. 5). Histopatho-
logical examination confirmed parathyroid adenomatous 
hyperplasia (left parathyroid gland) (Fig.  6). Postopera-
tively, PTH levels normalized (16.30 pg/ml), and serum 
total calcium levels decreased to 1.76 mmol/L. Addition-
ally, the patient developed pancytopenia postoperatively 
(white blood cells: 1.6 × 10^9/L (N: 3.5–9.5 × 10^9/L), red 
blood cells: 2.49 × 10^12/L (N: 3.8–5.1 × 10^12/L), plate-
lets: 84 × 10^9/L (N: 125–350 × 10^9/L)(Fig. 7), which was 
treated with correction of anemia and elevation of white 
blood. During the follow-up period of two months, the 
patient’s PTH, serum calcium, and complete blood count 
parameters returned to normal, and there was some 

Fig. 2  PET-CT
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improvement in the degree of bone destruction com-
pared to before surgery.

Discussion
The most common cause of primary hyperparathyroid-
ism is parathyroid adenoma. Its clinical manifestations 
include gastrointestinal symptoms (nausea, vomiting, 
peptic ulcers), kidney stones, osteoporosis with fractures, 
and changes in mental status [8]. Brown tumors result 
from excessive activity of osteoclasts induced by para-
thyroid hormone. They can affect any part of the skel-
eton, including the skull (usually the jawbone), cranium, 
clavicles, ribs, pelvic bones, femurs, and spine. They 
present as osteoporosis with localized bone resorption 

accompanied by fibrous tissue proliferation, cyst for-
mation, increased osteoclasts, and bone marrow fibro-
sis. They are named “brown tumors” because the cysts 
contain brown fluid [9]. It is closely associated with pri-
mary hyperparathyroidism, occurring in approximately 
3% of patients with this condition [10]. In addition, pri-
mary hyperparathyroidism (PHPT) with fibrous cys-
tic bone disease is more likely to result in bone marrow 
fibrosis compared to other presentations of PHPT [11]. 
The patient, in this case, has a history of poliomyelitis 
since childhood and reports low physical activity. Physi-
cal examination revealed multiple skeletal deformities 
throughout the body and a history of left femoral frac-
ture. The PET-CT report indicated a mass of parathyroid 

Fig. 3  Neck CT, Enhanced CT, and Ultrasound (T: Trachea, LL: Left lobe of the thyroid gland, PT: Parathyroid Adenoma)
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origin, multiple bone lesions with bone destruction, local 
thickening, and expansion changes in the bones, sug-
gesting fibrous cystic bone disease. Bilateral renal stones 
and osteoporosis were also observed. Considering the 
elevated levels of serum PTH and calcium, along with 
decreased phosphate levels, the diagnosis was concluded 
as a brown tumor secondary to hyperparathyroidism 
[12]. The three-month postoperative CT re-examina-
tion revealed an improvement in the systemic osteolytic 
lesions compared to before, further confirming the diag-
nosis of parathyroid adenoma combined with brown 
tumor in the patient.

The histological morphology of parathyroid adenoma 
is typically small, usually between 3 and 5 millimeters 
in size, with an average weight of less than 1 gram. The 
diagnostic criteria for giant parathyroid adenoma include 
a weight exceeding 3.5 g, a length greater than 2 centime-
ters, and concurrent manifestations of hyperparathyroid-
ism [13]. The specimen removed in this case measured 

3.5 × 3.5 × 2 cm and weighed 10.0 g, meeting the diagnos-
tic criteria for giant parathyroid adenoma. The preferred 
treatment for parathyroid adenoma is parathyroidectomy 
[2]. Hypocalcemia, hypoparathyroidism, recurrent laryn-
geal nerve injury, infection, and thyroid dysfunction are 
potential complications following surgical treatment for 
parathyroid adenoma. In patients whose serum calcium 
levels remain below 2.1 mmol/L for more than four days 
after thyroid or parathyroidectomy, hungry bone syn-
drome (HBS) should be considered [14]. In this case, the 
patient experienced persistent hypocalcemia postopera-
tively, with the lowest serum total calcium level reach-
ing 1.76 mmol/L (normal range: 2.08–2.60 mmol/L), 
consistent with HBS. Treatment included oral chewable 
calcium carbonate tablets (1.5 g twice daily), alfacalcidol 
tablets (1.5ug once daily), and intravenous calcium glu-
conate infusion. One month after surgery, the patient’s 
serum calcium levels normalized upon outpatient 
follow-up.

Fig. 5  Parathyroid adenoma specimen after excision

 

Fig. 4  Preoperative and postoperative laboratory test results
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Currently, there are no reports of decreased whole 
blood cells after parathyroidectomy. In the case reported 
in this article, the patient was diagnosed with parathyroid 
adenoma combined with brown tumor, and postoperative 
pancytopenia occurred. Although the patient’s complete 
blood cell count eventually returned to normal during 
follow-up, it is important to actively investigate the root 
cause of postoperative complete blood cell reduction to 
guide prevention and treatment strategies and improve 
prognosis.

In this case, the lowest recorded postoperative red 
blood cell count for the patient was 2.49 × 10^12/L (nor-
mal range: 3.8–5.1 × 10^12/L), white blood cell count 
was 1.6 × 10^9/L (normal range: 3.5–9.5 × 10^9/L), and 
platelet count was 84 × 10^9/L (normal range: 125–
350 × 10^9/L). Given these findings, clinical doctors 
may initially suspect it to be a hematological disorder. 

However, further laboratory tests, including anemia, 
blood slide examination, immunofixation electrophore-
sis, complement immunoglobulin, etc., did not show any 
significant abnormalities, ruling out hematological disor-
ders. Another factor to consider is that liver and spleen 
diseases lead to a decrease in whole blood cells [15], but 
the patient’s abdominal ultrasound, CT examination, and 
related experimental indicators did not diagnose obvious 
liver and spleen diseases, so this possibility was ruled out. 
According to the patient’s medical history, it was found 
that no medication affecting the hematopoietic system 
was taken, and the factor of medication influence was 
excluded. Finally, it is speculated that the postopera-
tive decrease in blood cell counts in this patient may be 
attributed to the stimulation of hematopoiesis by para-
thyroid hormone and the development of bone marrow 
fibrosis caused by elevated parathyroid hormone levels, 

Fig. 7  Preoperative and postoperative complete blood cell counts

 

Fig. 6  Adenoma of parathyroid gland HE-staining, 20× magnification
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disrupting the balance between hematopoietic factors 
and resulting in decreased blood cell counts. Accord-
ing to relevant literature, the stimulation of hematopoi-
esis by parathyroid hormone may occur through various 
mechanisms, including increasing the number of hema-
topoietic stem cells via parathyroid hormone receptor 1 
(PTHR1) [16]. Parathyroid hormone may also stimulate 
hematopoiesis by upregulating the expression of CDH11 
in bone marrow stromal stem cells [17]. Therefore, para-
thyroid adenoma-induced elevation of parathyroid hor-
mone promotes hematopoiesis, leading to an increase 
in blood cell count. Meanwhile, studies suggest that the 
most likely mechanism by which primary hyperparathy-
roidism (PHPT) causes anemia is through bone marrow 
fibrosis. PTH stimulates bone marrow fibroblasts, result-
ing in bone marrow fibrosis, which leads to a reduc-
tion in hematopoietic factors and consequently causes a 
decrease in blood cell count [7]. In addition, elevated lev-
els of PTH can stimulate osteoclasts to release cytokines, 
which affect bone marrow fibrosis and bone loss [18]. 
The patient’s preoperative elevated levels of parathyroid 
hormone (PTH) continuously stimulated hematopoietic 
stem cells to produce blood cells. The increased PTH 
levels further exacerbated bone marrow fibrosis, leading 
to suppression of the release of hematopoietic factors. 
The balance between these two factors maintained the 
patient’s preoperative blood cell counts within normal 
levels. However, after the parathyroid adenoma resection 
surgery, PTH levels quickly returned to normal, resulting 
in a decline in hematopoietic activity. Despite this, bone 
marrow fibrosis could not be completely reversed in the 
short term, leading to persistent suppression of hema-
topoiesis postoperatively, thereby causing the patient to 
exhibit a period of decreased blood cell counts after sur-
gery. With the patient’s postoperative PTH levels con-
sistently within the normal range, bone marrow fibrosis 
gradually improved, and the blood cell count steadily 
increased. Eventually, during follow-up, the blood cell 
count returned to normal range.

Based on the patient’s case, it has prompted us to con-
sider whether there is a correlation between parathyroid-
ectomy and the hematopoietic system. Based on existing 
literature, we speculate that the occurrence of pancyto-
penia after parathyroid adenoma resection may be due to 
the disruption of pathological balance. Elevated parathy-
roid hormone not only stimulates hematopoiesis but also 
accelerates bone marrow fibrosis to suppress hematopoi-
esis, reaching a pathological balance between the two. 
The emergence of parathyroidectomy breaks this bal-
ance, leading to the occurrence of temporary pancytope-
nia. However, the specific mechanisms involved urgently 
require further research and confirmation.

Conclusion
Postoperative pancytopenia can be caused by various 
factors. This case report describes a rare occurrence 
of postoperative pancytopenia in a patient with a giant 
parathyroid adenoma combined with multiple brown 
tumors. This article discusses the possible mechanism 
of pancytopenia after parathyroidectomy based on exist-
ing literature. It emphasizes the importance of closely 
monitoring blood cell counts in patients with parathyroid 
adenoma combined with brown tumors after surgery. 
Further research on the relationship between parathy-
roidectomy and hematopoietic complications is crucial 
for the prevention and management of pancytopenia.
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