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Secondary Hyperparathyroidism in Primary Intestinal
Lymphangiectasia: A Report of Four Cases
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Abstract

Primary intestinal lymphangiectasia (PIL) is a rare disease charac-
terized by the loss of lymphatic fluid in the intestinal lumen and is
a known cause of protein-losing enteropathy (PLE). Although un-
common, few cases of secondary hyperparathyroidism (SHPT) have
been reported in patients with PIL. This study summarizes the char-
acteristics of four cases diagnosed with PIL. Notably, all cases were
confirmed to have hyperparathyroidism secondary to vitamin D de-
ficiency and hypocalcemia. Recurrent diarrhea and limb convulsions
were also observed in all patients, with one patient diagnosed with
osteoporosis. Simultaneously, hypomagnesemia was detected in three
cases. Treatment with vitamin D and calcium supplements relieved
symptoms, elevated serum calcium levels, and decreased parathyroid
hormone (PTH) levels. In patients with PIL, evaluation of 25-hydrox-
yvitamin D, calcium, and PTH levels is crucial. Bone diseases should
be considered in patients with SHPT, and appropriate vitamin D3 and
calcium supplementation is highly recommended.
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Introduction

Protein-losing enteropathy (PLE) is characterized by exces-
sive protein loss through the gastrointestinal tract [1], com-
monly due to lymphatic abnormalities or mucosal injury [1].
Although rare, primary intestinal lymphangiectasia (PIL) is a
significant cause of PLE [2] and typically arises without an
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identifiable underlying condition. PIL is usually diagnosed
during childhood and is rare in adults [3]. Meanwhile, IL can
occur secondary to other conditions, including heart surgery
and liver cirrhosis, which is defined as secondary intestinal
lymphangiectasia (SIL) [4].

Low 25-hydroxyvitamin D (25(OH)D) levels have been
observed in PLE [5]. Hypocalcemia is also relatively common
in both PLE [1] and PIL [6]; however, only a few case reports
on PIL [6, 7] have focused on secondary hyperparathyroidism
(SHPT) resulting from hypocalcemia and vitamin D deficien-
cy. Parathyroid hormone (PTH), secreted by the parathyroid
gland, regulates the homeostasis of calcium and phosphorus
by promoting renal calcium retention, enhancing intestinal
absorption, and increasing skeletal resorption. PTH secretion
is mediated by calcium-sensing receptors (CaSRs). Hypocal-
cemia weakens the inhibition effect of CaSR on PTH release
[8]. Additionally, vitamin D binding with vitamin D receptor
(VDR) also decreases PTH synthesis. Serum phosphate modu-
lates PTH synthesis by influencing the concentration of fibro-
blast growth factor 23 (FGF-23) [9]. Thus, SHPT may result
from oversecretion of PTH due to hypocalcemia, vitamin D
deficiency, or hyperphosphatemia. SHPT has been found to be
associated with increased bone turnover and lower bone den-
sity and may also impair the function of multiple extra-skeletal
systems [10].

We report on SHPT and bone metabolism in four patients
with PIL and summarize their clinical characteristics to ex-
plore potential management strategies for SHPT in the context
of PIL.

Case Reports

Four patients were included in this study. Ethical approval was
obtained from the Ethics Committee of Beijing Shijitan Hospi-
tal. Written informed consent was provided by the adult patient
and guardians of all pediatric patients. All clinical tests were
conducted following the Declaration of Helsinki guidelines.

Case 1

A 20-year-old woman presented with a 3-year history of a dis-
tended left leg and recurrent diarrhea accompanied by limb
convulsions. She was admitted to our hospital and diagnosed
with PIL. She underwent partial resection of the duodenum
and small intestine 2 years ago. Postoperatively, failure to con-
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Figure 1. 9™Tc-HSA scintigraphy in two patients. Protein was lost from intestine (black arrowheads) in case 1 (a) and case 4 (b).

HAS: human serum albumin.

sume a low-fat diet resulted in more frequent diarrhea and limb
convulsions.

The patient exhibited significantly reduced levels of to-
tal protein (31.4 g/L), albumin (16.6 g/L), globulin (14.8 g/L),
and lymphocytes (0.35 x 10%/L). Anemia (91 g/L) was also ob-
served on admission. Fecal analysis revealed fat globules, and
malabsorption syndrome was subsequently diagnosed. Protein
loss from the intestine was detected using **™Tc-human serum
albumin (HSA) scintigraphy (Fig. 1a). After excluding other
secondary causes, PIL was diagnosed by gastroscopy.

A depressed total serum calcium (1.01 mmol/L) was ob-
served even after adjusting for albumin (1.52 mmol/L). Other
atypical blood results were phosphate 0.38 mmol/L (hypophos-
phatemia), magnesium 0.45 mmol/L (hypomagnesemia), and
potassium 3.15 mmol/L (hypokalemia). The urine calcium
was 6.34 mmol/24 h and within the normal range when the
adjusted serum calcium level increased to the normal range
(2.31 mmol/L). Before vitamin D supplementation, the level of
25(0OH)D was below the lower limit of detection (< 3 ng/mL),
indicating vitamin D deficiency. The intact PTH (iPTH) was
238.10 pg/mL (normal range, 12 - 88 pg/mL) (Table 1). Thus,
elevated PTH levels, along with decreased concentrations of
25(OH)D and serum calcium, led to the diagnosis of SHPT.

Multiple vitamins were intravenously infused daily, in-
cluding 5 pg of vitamin D2 and 2 g of calcium gluconate (con-

Table 1. Biochemical Indicators in Patients

taining 180 mg of elemental calcium). The adjusted calcium
fluctuated between 1.49 and 1.96 mmol/L. Subsequently, an
additional daily oral 2,250 mg of calcium carbonate (contain-
ing 900 mg of elemental calcium) was administered, ensuring
blood calcium increased to 2.08 mmol/L and serum phospho-
rus to 0.78 mmol/L. Subsequently, blood magnesium levels
were normalized. The patient received total parenteral nu-
tritional (TPN) support, along with supplementation of lipid
emulsion, amino acids, glucose, potassium, sodium, chloride,
calcium, phosphorus, magnesium, water-soluble vitamins, fat-
soluble vitamins, multi-trace elements, and water. A total duo-
denectomy, partial gastrectomy, choledochojejunostomy, pan-
creatojejunostomy, and gastrojejunostomy procedures were
subsequently conducted. PIL was pathologically confirmed af-
ter surgery (Fig. 2a). Two months after surgery, in addition to a
low-fat diet, the albumin and adjusted calcium concentrations
increased to 35.3 g/L and 2.16 mmol/L, respectively.

Case 2

A 17-year-old man was admitted to our hospital with a 10-
year history of edema in the lower extremities and face and
intermittent diarrhea that began 4 years before presentation.
Over the last 2 years, he also developed lower back pain. Be-

Case Ca Albumin Adjusted Ca P (mmol/L) Mg iPTH 25(OH)D ALP Urine Ca Urine P

no. (mmol/L) (g/L) (mmol/L) (mmol/L) (pg/mL) (ng/mL) (U/L) (mmol/24h) (mmol/24 h)
1 1.01 16.6 1.52 0.38 0.45 238.10 <3.0 1,107  6.34 -

2 1.03 16.2 1.506 0.79 0.47 230.4 - 311 - -

3 1.36 16.1 1.838 1.14 0.52 202.50 - 103 3.11 1.43

4 1.98 34.8 2.08 1.48 0.83 302.9 3.0 238 - -

ALP: alkaline phosphatase; Ca: calcium; iPTH: intact parathyroid hormone; Mg: magnesium; 25(0OH)D: 25-hydroxyvitamin D; P: phosphate.
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Figure 2. H&E staining of pathological sections. H&E staining (x 400) showed intestine lymphangiectasia (black arrowheads) in

case 1 (a) and case 2 (b). H&E: hematoxylin and eosin.

fore admission, osteoporosis was diagnosed at a local hospital
based on lower bone mineral density (BMD) derived from a
dual-energy X-ray absorptiometry (DEXA) scan (the report
cannot be provided).

We found decreased concentrations of total protein (37.3
g/L) and albumin (16.2 g/L), lymphocytes (0.5 x 10%L), but
normal globulin (21.1 g/L). Protein loss from the intestine was
confirmed by *™Tc-HSA scintigraphy, indicating PLE. While
excluding other secondary factors, PIL was pathologically
confirmed in the tissue specimen obtained during the lesional
duodenectomy (Fig. 2b).

The patient exhibited severe hypocalcemia (1.03 mmol/L),
hypophosphatemia (0.79 mmol/L), and hypomagnesemia
(0.47 mmol/L). The iPTH level was elevated at 230.4 pg/mL.
Notably, SHPT was diagnosed in the patient. Alkaline phos-
phatase (ALP) level (311 U/L; normal range, 40 - 150 U/L)
was also elevated (Table 1).

Multiple vitamins containing 5 pg vitamin D2 and 2 g
calcium gluconate (containing 180 mg of elemental calcium)
were intravenously infused daily, and TPN was administered
before and 3 weeks after surgery. Three weeks post-surgery, the
serum calcium level increased to 2.02 mmol/L, PTH decreased
to 202.1 pg/mL, and serum phosphorus and magnesium levels
were normalized. After 1.5 years, the DEXA scan indicated
that the osteoporosis had resolved. At the lumbar spine, bone
density was 1.199 g/cm? with a z-value of 1.1. Bone density
at the femoral necks was 0.856 g/cm?, with a z-value of -1.2
standard deviation (SD) (> -2.0 SD).

Case 3

A 16-year-old girl was hospitalized with a 9-month history of
generalized numbness and a 3-month history of recurrent diar-
rhea. Two months prior to admission, the patient was found
to have hypocalcemia and hypoalbuminemia at a medical col-
lege hospital in China. Although her symptoms improved with
a low-fat diet and calcium supplementation, the underlying
cause remained unclear despite thorough evaluation.

The patient was admitted to our hospital for further evalu-
ation. On admission, laboratory tests revealed lymphopenia
(lymphocyte count: 0.4 x 10%L), hypoalbuminemia (16.1

g/L), hypoglobulinemia (13.1 g/L), and anemia (hemoglobin:
92 g/L). After excluding other potential causes, colonoscopy
revealed intestinal lymphangiectasia in the terminal ileum. The
diagnosis was confirmed by histopathological examination.

Blood tests revealed hypocalcemia (1.36 mmol/L) and hy-
pomagnesemia (0.52 mmol/L). The serum phosphorus levels
were normal. However, urine tests revealed normal calcium
and low phosphorous levels in the urine (3.11 mmol/24 h; nor-
mal range: 2.05 - 7.5 mmol/24 h and 1.43 mmol/24 h, normal
range: 14.0 - 41.98 mmol/24 h, respectively). Elevated iPTH
levels (202.50 pg/mL) were also revealed (Table 1). Based on
these findings, SHPT was confirmed.

In addition to the low-fat diet, albumin and 2 g calcium
gluconate (containing 180 mg of elemental calcium) were in-
travenously infused daily. Subsequently, the patient’s symp-
toms were resolved. Six years later, the albumin and calcium
levels increased to 36.9 g/L and 2.18 mmol/L, respectively.
Phosphorus and magnesium levels were normal.

Case 4

A 16-year-old boy with diarrhea and abdominal distension was
admitted to our hospital. At the age of 4, he was diagnosed
with mesenteric lymphangioma and underwent bowel resec-
tion at a local hospital. However, his ascites and diarrhea per-
sisted postoperatively. While a low-fat diet alleviated the diar-
rhea, it had no effect on the ascites. Gastrointestinal endoscopy
revealed no abnormal findings.

Blood tests showed decreased levels of total protein (50
g/L), albumin (34.8 g/L), and globulin (15.7 g/L). Intestinal
protein loss was confirmed by *™Tc-HSA scintigraphy, lead-
ing to the diagnosis of PLE. However, the exact location of
the leak could not be identified (Fig. 1b). Plain computed to-
mography (CT) suggested possible dilation of the intestinal
lymphatic vessels. Contrast-enhanced CT was not performed
because the patient was allergic to iodine. Excluding other
diseases, PLE in this patient may have resulted from PIL, al-
though pathological exam was rejected.

Notably, a low lymphocyte count (0.63 x 10%/L) was also
detected. Electrolyte values were normal, except for mild hy-
pocalcemia (2.08 mmol/L, normal range: 2.5 - 3.0 mmol/L).
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Vitamin D deficiency was confirmed based on a 25(OH)D de-
tection (3 ng/mL). The iPTH level was elevated to 302.90 pg/
mL, confirming the diagnosis of SHPT (Table 1). Additionally,
bone turnover markers (BTMs) were abnormal: B-crosslaps
(B-CTX) level was elevated to 2.120 ng/mL (normal value: <
0.704 ng/mL), total type 1 collagen amino terminal elongation
peptide (tP1NP) was 270.90 ng/mL (normal range: 20 - 76 ng/
mL), and N-terminal osteocalcin (N-MID) was 66.13 ng/mL
(normal range: 11 - 46 ng/mL).

Based on these findings, a strict low-fat diet, without
vitamin D or calcium supplementation, was initiated. Lym-
phoscintigraphy revealed thoracic duct obstruction, likely
contributing to lymphatic vessel dilation. Surgical release of
the end thoracic duct was performed to alleviate pressure on
the intestinal lymph. As a result, both ascites and diarrhea re-
solved, and albumin and calcium levels increased to 31.7 g/L
and 2.34 mmol/L, respectively.

Discussion

Besides the clinical manifestations, PLE can be confirmed by
measuring alpha 1-antitrypsin levels in stool or through Tc-
99m HSA [1, 11]. Alpha 1-antitrypsin is a serum glycoprotein
with the same molecular size as albumin. It is resistant to deg-
radation by intestinal proteases and is neither actively secreted
nor absorbed in the digestive tract. Elevated fecal concentra-
tions or increased clearance of alpha 1-antitrypsin can be used
to assess the gastrointestinal protein loss [12]. A 24-h *™Tc-
HSA scan provides reliable imaging for PLE diagnosis. The
presence of tracer exudation into the gut confirms the condi-
tion. Furthermore, ™Tc-HSA can be used to determine the
location of protein leakages [13, 14]. In the present cases,
PLE was diagnosed based on *™Tc-HSA detection and typical
clinical symptoms. The diagnostic criteria for PIL have been
previously proposed as follows: 1) typical clinical symptoms;
2) hypoglobulinemia and hypoalbuminemia; 3) lymphocyto-
penia; 4) pathological diagnosis during endoscopy or surgery;
and 5) imaging evidence for intestinal protein loss [15, 16].
Pathological diagnosis and imaging evidence are considered
essential conditions [6, 17]. In this report, SHPT due to hypoc-
alcemia and vitamin D deficiency was identified in the patients
with PIL. PIL is a significant cause of PLE.

Hypovitaminosis D has been reported in dogs with PLE
caused by either PIL or inflammatory bowel disease with SIL.
In that study, of 43 dogs, hypovitaminosis D, but not albumin
level, was associated with poor outcomes [18]. In humans,
low vitamin D levels have similarly been linked to increased
all-cause mortality [19]. Notably, no correlation was found
between 25(OH)D3 levels and albumin concentration, sug-
gesting that vitamin D-binding protein loss is not the primary
driver of hypovitaminosis D in PLE [18]. In patients with IL,
fat-soluble vitamins, such as vitamin D, are also lost from the
intestine along with proteins, lymphocytes, and lipids [20]. All
four patients in this report exhibited hypocalcemia, a frequent
consequence of vitamin D deficiency in individuals with PIL
or PLE. Tetany, a classic manifestation of hypocalcemia, was
observed in our cases and has been reported in both children

[21] and adults [22]. Additionally, hypocalcemic seizures have
also been documented in infants with PIL [23]. In another ani-
mal study, a dog was diagnosed with lymphangiectasia after
severe seizures from hypocalcemia [24].

In patients with vitamin D deficiency or hypocalcemia,
PTH levels are increased to maintain calcium homeostasis, a
condition defined as SHPT. SHPT was confirmed in all four of
our patients. It typically arises in the context of reduced vita-
min D levels, hypocalcemia, or hyperphosphatemia [8]. Low
serum calcium concentrations reduce activation of the CaSR
on parathyroid cells, thereby stimulating PTH secretion [25].
Conversely, the active form of vitamin D, 1,25-dihydroxyvita-
min D3 (1,25(0OH)2D3), inhibits PTH synthesis and secretion
while simultaneously suppressing parathyroid cell prolifera-
tion [26]. Vitamin D deficiency activates parathyroid function,
while 1,25(OH)2D3 upregulates CaSR expression, thereby
regulating PTH secretion [26]. Several reports have docu-
mented elevated PTH levels in patients with PIL [6, 7, 22]. In
all previously reported cases, including the four in this study,
hypocalcemia and vitamin D deficiency appears to jointly
stimulate PTH release. As in PIL, excessive PTH secretion is
also observed in secondary IL. For example, the Fontan proce-
dure is a known cause of secondary IL [27], and in a cohort of
Fontan patients, SHPT due to vitamin D deficiency was more
common among those with PLE [28].

By contrast, excessive PTH secretion can activate osteo-
clasts and mobilize calcium from the bone to the serum, de-
creasing BMD [29, 30]. In our report, elevated BTMs were
observed in two cases. In case 1, ALP levels were markedly
increased. In case 4, both B-crosslaps and total PINP were el-
evated, indicating simultaneous activation of osteoblasts and
osteoclasts. Although no evidence of BTMs was identified
in the PubMed database, ALP levels were elevated to 1,990
IU/L in another patient diagnosed with PIL [7]. Additionally,
in case 2, osteoporosis was diagnosed before hospitalization.
Osteoporosis is characterized by reduced BMD. Malabsorp-
tion of calcium, phosphorus, and vitamin D leads to a high
risk of osteoporosis [2, 7, 31-33]. In both adult [31] and
pediatric patients[33], decreased bone density and increased
fracture risk have been associated with gastrointestinal dis-
cases [33]. However, only three case studies have reported
on abnormal bone metabolism. In a 63-year-old woman, bone
disease was the first clinical manifestation associated with
PIL. Her T-score was as low as -2.5 SD. Additionally, the
patient was diagnosed with osteomalacia due to vitamin D
deficiency [7]. Subsequently, low bone density was observed
in a 4-year-old child with PIL [21], and a 16-year-old Chi-
nese girl with PIL developed osteoporosis and osteomalacia
[6]. In our study, DEXA was not available for most patients,
and osteomalacia was not evaluated. Similar to our findings,
hypocalcemia, vitamin D deficiency, and SHPT have been
observed in these described cases [6, 7, 21]. A corresponding
increase in BMD occurs following adequate vitamin D and
calcium supplementation [6]. Hence, it is necessary to rec-
ognize and manage bone metabolism in PIL [6], especially in
patients with SHPT.

Hypomagnesemia was observed in three patients in our
report. In a literature review of PIL, only 23 (8%) patients were
reported to have hypomagnesemia, making it less common
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compared with hypocalcemia [34]. Malabsorption due to gas-
trointestinal diseases, which leads to excessive loss of magne-
sium, is a major cause of hypomagnesemia [35]. Hypomagne-
semia and hypocalcemia have also been reported in dogs with
PLE [36]. Decreased magnesium and calcium concentrations
may be associated with vitamin D deficiency and abnormal
PTH secretion [36]. Magnesium is required in several vital
steps involved in vitamin D synthesis, such as 25-hydroxylase
activation, 25(OH)2 D synthesis, and VDR expression [37, 38].
Moreover, in patients with chronic kidney disease, magnesium
intake alone cannot elevate vitamin D concentration; however,
simultaneous supplementation with magnesium and vitamin D
may be more effective in treating vitamin D deficiency [38].
Simultaneously, magnesium intake can relieve hypocalcemia
resulting from hypomagnesemia [39]. Moreover, vitamin D is
active in magnesium absorption in the intestine [38]. In pa-
tients with diabetes mellitus, magnesium concentrations sig-
nificantly increase after cholecalciferol supplementation [40].
Similarly, in patients undergoing hemodialysis, magnesium
levels are correlated with 25(OH)D concentrations [38, 41].
Complex interactions may exist between PTH and magnesi-
um. Insufficient or excessive magnesium impairs PTH secre-
tion [39]. However, PTH activates magnesium reabsorption by
the tubules [42]. In patients with primary hyperparathyroidism
[42] and postmenopausal women [43], hypomagnesemia
may contribute to bone loss by suppressing osteoblast activ-
ity, reducing 1,25(OH)2 D vitamin synthesis, and promoting
osteoclast activation [42, 44]. Hence, hypomagnesemia may
accelerate hypocalcemia, hypovitaminosis D, and bone loss in
patients with PIL.

In our case study, vitamin D2 and calcium gluconate were
administered intravenously to all patients, resulting in the res-
olution of hypocalcemia resolved in most cases. PTH levels
also decreased after treatment; however, in case 1, hypocal-
cemia persisted until oral calcium carbonate supplementation
was administered. In a previously reported case of PIL, 0.25
ng of calcitriol and 1.2 g of calcium were administered orally
daily, leading to a reduction in PTH levels after 1 month [6].
In another case of PIL, multiple vitamins, including 400 TU
of vitamin D2, were administered intravenously during the
hospital stay. Additionally, 0.75 g of alfacalcidol was adminis-
tered orally each day, and intramuscular vitamins were admin-
istered monthly after discharge [21]. These findings suggest
that vitamin D and calcium supplementation can effectively
correct hypocalcemia and SHPT in patients with PIL. Among
available options, vitamin D3 is recommended over vitamin
D2 for treating vitamin D deficiency [45]. A higher dose of
oral vitamin D3 is often recommended for patients with ma-
labsorption [45, 46]. Intravenous or intramuscular vitamin D
administration should be suggested as a second-line treatment
if oral replacement is insufficient [21]. Cholecalciferol (vita-
min D3) is converted in the liver into calcifediol (25(OH)D3,
also known as calcidiol), which is subsequently metabolized
to calcitriol (1,25(OH)2D3) in kidney [45]. In patients with
hypovitaminosis D, daily supplementation with 800 - 2,000 [U
of cholecalciferol is highly recommended [47]. An initial load-
ing dose, such as daily 5,000 IU for 1 - 2 months, a single dose
of 60,000 - 150,000 IU, or calcifediol 20 - 40 pg per day for
20 - 30 days, was suggested in patients with serum 25(OH)D

< 10 ng/mL [47]. Some experts suggest that calcidiol may be
more effective in treating vitamin D deficiency in patients with
malabsorption or digestive diseases [45, 48]. However, owing
to limited clinical evidence, calcidiol is not routinely recom-
mended for treating vitamin D deficiency in clinical practice
[45]. Some professionals hypothesize that the intake of active
vitamin D compounds, such as calcitriol, is effective in pa-
tients with vitamin D deficiency [49]. However, active vitamin
D has a short half-life and is associated with a high risk of hy-
percalciuria and hypercalcemia. Thus, it is not recommended
to treat vitamin D deficiency [45, 49, 50]. Additionally, 800
- 1,000 mg calcium daily is recommended, accompanied by
vitamin D supplementation. However, in our case, vitamin D
and calcium supplementation was inadequate. Therefore, high-
er doses of oral vitamin D3 and adequate calcium may be the
first choice for addressing vitamin D deficiency and SHPT in
patients with PIL.

Conclusion

Decreased serum 25(OH)D and calcium levels, along with el-
evated PTH levels, have been observed in some patients with
PLE. These patients were diagnosed with hyperparathyroidism
secondary to vitamin D deficiency and hypocalcemia. Com-
pensatory PTH secretion promotes active vitamin D synthesis
and normalizes calcium and phosphorus metabolism. How-
ever, excessive PTH secretion may contribute to osteoporosis
and osteomalacia in some cases of PIL. Notably, hypomagne-
semia may accelerate this process. Therefore, measurement of
25(OH)D, calcium, and PTH concentrations is recommended
in patients with PLE, especially those presenting with diarrhea
and PIL. Additionally, patients with SHPT should be moni-
tored for potential bone diseases. Adequate vitamin D3 and
calcium supplementation can effectively alleviate metabolic
disorders. Overall, early proper management may prevent
SHPT and bone disorders in patients with PLE, particularly in
those with PIL.

Learning points

SHPT was confirmed in patients with PIL.

Hypomagnesemia, osteoporosis, and abnormal bone turn-
over were detected.

Proper management of SHPT in PIL is crucial.
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