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Abstract

Pill-induced esophagitis due to calcium supplements is extremely uncommon. We present a
60-year-old female patient with pill-induced esophageal perforation complicated by medias-
tinal abscess and esophago-pleural fistula following ingestion of a single over-the-counter
"bone supplement” tablet containing mainly calcium.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Medication-induced esophagitis - also known as pill-induced esophagitis - has an annual
incidence of 3.9 per 100,000 people. It typically occurs in the fourth decade of life and is more
frequent in females [1]. The medications most commonly associated with this condition
include alendronate, quinidine, tetracycline, doxycycline, potassium chloride, and ferrous
sulfate. In contrast, calcium supplements have rarely been implicated - with only 1 case
reported in the literature [2].

Here, we describe a patient who presented with esophageal perforation after ingestion
of a single, over-the-counter supplement tablet containing primarily calcium. At the time of
preparing the present report, we did not find any documented cases of calcium tablet-induced
esophageal perforation in the medical literature. We believe this case to be relevant from a
public health perspective, given the widespread emphasis on increased calcium intake by
both the medical community and the lay public.
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Table 1. Composition of “Osteo Guardian” dietary supplement

Ingredient Amount per serving % Daily Value
Vitamin C (as calcium ascorbate & ascorbic acid) 250 mg 417%
Vitamin D3 (as cholecalciferol) 4001U 100%
Vitamin K (as phytonadione) 80 ug 100%
Calcium (as carbonate, citrate, Aquamin™, & ascorbate) 1,000 mg 100%
Magnesium (as oxide, glycinate, & Aquamin™) 500 mg 125%
Zinc (as citrate & glycinate) 15 mg 100%
Copper (as gluconate & glycinate) 2mg 100%
Manganese (as glycinate & chloride) 1mg 50%
Isoflavones (as kudzo) 40 mg n.a
Boron 2.8 mg n.a

Serving size, 4 tablets.

Case Presentation

A 60-year-old Caucasian female presented to the emergency department with a 2-week
history of progressive epigastric pain, odynophagia with solid foods and liquids, belching,
anorexia, and a 6.4-kg unintentional weightloss. The pain was steady for 5 days, then suddenly
increased to become “excruciating”, with radiation to the right rib cage and associated diffi-
culty breathing. The patient denied vomiting, dysphagia, melena, or changes in bowel habits.
She gave a history of intermittent heartburn and occasional H; blocker usage. However, she
had not been taking any acid blockers in the weeks prior to the onset of symptoms. She had
a history of osteopenia for which she had been taking an over-the-counter supplement (“Osteo
Guardian”), ingredients shown in Table 1, for several years. She noted that the pill dimensions
had recently changed, resulting in a longer, more oblong shape.

On initial evaluation, the patient appeared nontoxic. Her vital signs were within normal
limits, except for a slightly elevated blood pressure. The mucus membranes were dry. The
lungs were clear to auscultation, and the heart examination was regular without murmurs,
rubs, or gallops. The abdomen was soft and non-distended. Mild epigastric tenderness was
noted. Murphy’s sign was absent. No masses were appreciated. Normal bowel sounds were
present. Routine laboratory studies were within normal limits. The electrocardiogram was
normal. A chest radiogram showed no acute cardiopulmonary processes. A COVID-19 test -
performed for cough and low-grade fevers - was negative. A bedside right-upper-quadrant
ultrasound was unremarkable. The patient was given antacids and simethicone solution,
viscous lidocaine, and intravenous pantoprazole. Her symptoms improved, and she was
discharged to go home with a prescription for oral famotidine. She was advised to follow up
with her primary care physician and to schedule an outpatient esophagogastroduodenoscopy
(EGD).

Afew days later, the patient presented to her PCP with complaints of continued epigastric
pain, anorexia, belching, and continued low-grade fevers. An abdominal contrast CT scan
demonstrated a radiopaque object, measuring approximately 2 cm, in a cavity adjacent to the
distal esophagus, initially thought to represent a hiatal hernia. A small right pleural effusion
was present (shown in Fig. 1). No new recommendations were made.

The patient underwent an EGD 3 weeks later. This showed an asymmetric narrowing of
the distal esophagus, with a raised mucosal surface and superficial erosions (shown in Fig. 2a,
b). No hiatal hernia was present, and no other abnormalities were found. Biopsies taken from
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Fig. 1. Computed tomography chest with contrast (A, transversal view B, sagittal view). A radio-opaque
object (arrow) is seen in the posterior right mediastinum, with a small amount of adjacent fluid and marked
surrounding inflammatory changes. No gas is present within the collection. A small right-sided pleural effu-
sion is noted.

Fig. 2. a EGD showing heaped up mucosa (circle) in the distal esophagus, 37 cm from the incisors. b Abnormal
esophageal mucosa 38 cm from the incisors (arrows). Biopsies showed nonspecific inflammatory changes.

the abnormal esophageal mucosa subsequently demonstrated non-specific ulcerations.
Review of the patient’s original CT scan in light of the endoscopic abnormalities resulted in a
presumptive diagnosis of esophageal perforation and prompted an urgent referral to the
thoracicsurgery service. The patient was admitted to the hospital the next day. She underwent
video-assisted thoracoscopic surgery with debridement of a mediastinal abscess, partial right
pleural decortication, and removal of a foreign body from a contained perforation of the distal
esophagus. Inspection of the foreign body revealed an intact calcium supplement pill (shown
in Fig. 3). Intraoperative endoscopy and saline instillation followed by air insufflation showed
no esophageal leak. The patient recovered uneventfully and was discharged on postoperative
day 3.

Over the ensuing days, the patient noticed intermittent fevers and sour-smelling, cloudy
drainage from her chest incision. A repeat chest CT obtained 1 week after the initial surgery
revealed an esophago-pleural fistula and a persistent mediastinal abscess. The patient was
readmitted to the hospital and started on broad spectrum antibiotics and antifungal medica-
tions. Ten days after the initial surgery, she underwent repeat video-assisted thoracoscopic
surgery. A mediastinal abscess was re-demonstrated. The abscess cavity communicated with
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Fig. 3. Intraoperative photograph demon-
strating an intact calcium supplement pill
in the mediastinal abscess cavity.

the pleural space, resulting in an esophago-pleuro-cutaneous fistula. The surgical procedure
included abscess drainage, pleural decortication and mobilization of the right lung off the
mediastinum, wash-out of the pleural cavity, and chest tube placement. In addition, a percu-
taneous endoscopic gastrostomy was placed. A repeat chest CT on postoperative day 4
demonstrated a persistent esophageal fistula but no large fluid collection in the pleural space.
The patient’s PEG tube was converted to a PE] tube, and her tube feedings were optimized
while she remained NPO. She was discharged on postoperative day 13. An outpatient barium
esophagram showed a 6 mm peri-esophageal fluid collection with no leak or other abnor-
malities. The chest tubes were removed and the antibiotics were stopped 1 month after
surgery. The tube feedings were stopped, and the patient’s condition advanced. One year
postoperatively, she is tolerating a regular diet with minimal residual dysphagia.

Discussion/Conclusion

Our case highlights the potential risks associated with pill supplements containing
primarily calcium. Our observation is pertinent since esophageal injury with calcium supple-
ments appears to be an extremely rare occurrence. We found only a single published case
report of a patient who developed a high-grade, mid-esophageal stricture after ingestion of a
calcium multimeric complex pill [2].

Our observation appears timely since patients, especially women, are widely encouraged
to increase their daily calcium intake. A growing number of over-the-counter and prescription
calcium supplements are available, often containing large quantities of calcium necessitating
large tablet sizes.

The patient routinely took the supplement with a drink of water and had not changed this
routine prior to her presentation. Interestingly, she had noticed a change in pill dimensions
immediately prior to the onset of her symptoms. This resulted in a narrowly oblong shape as
opposed to a widely oblong shape. It is tempting to speculate that this change in formulation
played a role in its esophageal entrapment, especially since the composition of the pills had
remained unchanged.

In general, pill-induced esophageal mucosal injury and esophagitis are due to the
disruption of the esophageal mucosal barrier [1]. Endoscopic studies demonstrating small,
circumscribed ulcers support the concept of localized mucosal irritation by the dissolving pill
[3-6]. In some cases, localized alkalotic or acidotic pH initiates the injury process [1, 7]. Alter-
natively, localized hyperosmolarity - as in the case of potassium chloride supplements — may
play arole. In the case of NSAIDs, local inhibition of cyclooxygenase 1 is thought to contribute
to mucosal injury by disrupting prostaglandin-dependent cytoprotection [8]. The physical
properties of the pills may play an important role. For example, gelatin capsules can evade
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esophageal emptying by adhering to the esophageal wall, resulting in their dissolution in the
esophagus instead of the stomach [1, 7]. Interestingly, sustained-release formulations may
cause mucosal injury more frequently than immediate-release formulation [1, 7]. Finally,
patient-related factors influence the occurrence and severity of this complication. For
example, the amount of water swallowed with the pill appears to play a critical role. In their
1982 landmark study, Hey and Jorgensen recommended ingestion of at least 100 mL of water
in a standing position to ensure esophageal clearance [9]. Increasing patient age is important
as the disease occurs more commonly in the elderly. Age-related decreases in salivary gland
activity, changes in esophageal motility, anatomical changes, or simply an increase in the
number of daily tablets in elderly patients have all been implicated [1, 7, 10].

With regard to the clinical presentation, patients with pill-induced esophagitis typically
complain of heartburn, chest pain (71.8%), dysphagia (38.5%), or odynophagia (29.5%) [6].
The diagnosis is typically suspected on the basis of the history; however, an EGD is recom-
mended in patients with severe symptoms such as hematemesis, abdominal pain, weight loss,
or symptoms that persist despite discontinuation of the offending agent [7]. Endoscopic
findings may include esophageal mucosal erythema and erosion, ulcers with and without
active bleed, pill fragments, and strictures [1, 7]. Cases of pill-related esophageal perforation
are rare, with an estimated incidence of 3/100,000 people in the USA [11]. Our literature
search for pill-induced esophageal perforation and mediastinitis identified several culprit
medications, including valproate, aspirin-caffeine, and iron supplements [12-14]. Based on
our report, calcium supplements should be added to the list. A high index of clinical suspicion
is required as a delay in the diagnosis may result in significant morbidity and in mortality
ratesofupto40% [11].Inour patient, theinitial CT interpretation ofa hiatal hernia contributed
to a delayed diagnosis. Once the diagnosis was established, aggressive surgical management
resulted in favorable resolution of this life-threatening problem.
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