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Abstract

Zinc is a vital micronutrient that plays a role in many bodily functions, such as controlling the immune
system, making proteins, and breaking down cells. Zinc deficiency is commonly acknowledged in post-
bariatric patients; however, its manifestation as isolated myopathy without typical dermatological signs is
rare and may impede timely diagnosis. We report the case of a 49-year-old woman who presented with a
five-month history of progressive generalized fatigue and proximal muscle weakness, resulting in a
significant impairment of her activities of daily living. Her past medical history was significant for
laparoscopic sleeve gastrectomy five years ago with reported compliance with routine multivitamin
supplementation. On clinical examination, the muscle strength was decreased (4/5) without sensory deficits
or cutaneous abnormalities. The initial laboratory work-up, including hematologic, metabolic, endocrine,
and autoimmune studies, was essentially unremarkable except for an elevated erythrocyte sedimentation
rate. Further work-up for trace elements revealed a significantly low serum zinc level with other minerals
within normal limits. A diagnosis of myopathy due to severe zinc deficiency was made. The patient received
oral zinc supplementation, resulting in complete clinical recovery and normalization of zinc levels within
four months. This case demonstrates a unique manifestation of zinc deficiency presenting as isolated
proximal myopathy in a post-sleeve gastrectomy patient, years after surgery and without classical features.
It stresses the importance of evaluating trace element deficiencies in the differential diagnosis of
unexplained neuromuscular symptoms and supports the need for long-term nutritional monitoring after
bariatric procedures.
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Introduction

Zinc is a vital trace element that plays a role in many important body functions, such as protein metabolism,
gene expression, and the immune system [1]. It also helps wounds heal and supports the functionality of
immune cells like macrophages and neutrophils [2]. The body can't store a lot of zinc, so regular
supplementation may be necessary in some circumstances [3].

Zinc deficiency is a common problem around the world and can show up in many ways, such as a weak
immune system, stomach problems, and changes to the skin [4]. It also has an effect on muscle function, but
this is not as well known. In certain instances, patients may exhibit muscle weakness or fatigue absent the
usual dermatological or trichological manifestations, complicating the diagnostic process [5].

Bariatric surgery, including sleeve gastrectomy, is widely used for weight loss but can lead to long-term
nutritional deficiencies [6]. Zinc deficiency is one of these complications and may occur due to reduced
absorption after surgery [7]. This can happen even in patients who are taking routine supplements.

Case Presentation

Our patient was a 49-year-old female who presented to the outpatient clinic with a five-month history of
severe progressive fatigability, generalized lethargy, and profound proximal weakness. She described
significant functional impairment, noting marked difficulty during daily activities such as climbing stairs,
combing her hair, and performing fine motor tasks like buttoning her shirt.

Her past history was only notable for a laparoscopic sleeve gastrectomy carried out five years prior to the
presentation. Following her sleeve surgery, she reported compliance with standard daily multivitamin
supplementation (Centrum Adult, one tablet daily).
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On physical examination, a predominantly proximal reduction in muscle strength graded at 4/5 was noted,
specifically involving the shoulder abductors bilaterally and hip flexors bilaterally. Distal muscle power was
fully preserved (5/5) in the wrist extensors, finger flexors, ankle dorsiflexors, and plantarflexors. The
remainder of the physical and neurological examination was unremarkable. Cranial and bulbar assessments
were fully intact, with no ptosis, extraocular movement restriction, facial weakness, or dysarthria. Neck
flexor strength was preserved (5/5), and the patient exhibited a non-ataxic gait without foot drop, although
rising from a seated position was difficult due to proximal pelvic girdle weakness. Muscle tone was normal
throughout. Deep tendon reflexes were symmetric and preserved (2+) without hyperreflexia, and formal
sensory examination of light touch, pinprick, vibration, and proprioception was entirely intact. The patient's
reported fatigue was generalized and non-fluctuating, lacking the classic activity-dependent patterns
characteristic of neuromuscular junction disorders such as myasthenia gravis. Furthermore, there was no
clinical evidence of an acute necrotizing, inflammatory, or destructive myopathy, such as severe myalgias or
muscle tenderness. Finally, no evidence of alopecia, characteristic skin rashes, joint swelling, or limited
range of motion of any joint was observed. The patient was not on regular medications other than
multivitamin supplementation, including proton pump inhibitors or those known to cause myopathy such as
statins.

In order to determine the etiology behind her generalized fatigue and myopathy, we initiated an extensive
laboratory workup. The results of the initial investigations, including complete blood count and serum iron
studies, were within normal levels. Subsequent metabolic and endocrine tests revealed normal serum levels
of thyroid-stimulating hormone, 25-hydroxyvitamin D, calcium, alanine aminotransferase, blood urea
nitrogen, and creatinine.

Because of the patient’s progressive weakness, an autoimmune cause was initially considered. While the
erythrocyte sedimentation rate (ESR) was elevated, comprehensive rheumatologic serologies revealed
negative rheumatoid factor, antinuclear antibodies, and anti-cyclic citrullinated peptide.

Following the exclusion of standard endocrine, metabolic, and autoimmune causes, trace element
deficiencies were suspected secondary to her bariatric surgery. Serum evaluation demonstrated normal
copper and magnesium levels but a significantly decreased serum zinc concentration (< 19.70 ug/dL).
Consequently, the diagnosis of severe zinc deficiency manifesting as profound myopathy was established.

Tables /-2 summarize the results of the relevant laboratory investigations conducted.
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Test Category/Name Result Reference Range Unit
Hematology

White Blood Cell 4.75 4-11 10"9/L
Red Blood Cell 4.20 3.8-438 10M2/L
Hemoglobin 12.70 12-15 g/dL
Platelets 296.00 150 — 450 1079/L
Erythrocyte Sedimentation Rate 20 (High) 0-10 mm/hr

Chemistry & Nutritional Markers

Blood Urea Nitrogen 3.6 1.8-6.4 mmol/L
Creatinine 52 (Low) 53-115 umol/L
Alanine Transaminase 11.00 0-55 u/L
Sodium 138 135-145 mmol/L
Potassium 4.40 35-51 mmol/L
Magnesium 0.79 0.7-1.0 mmol/L
Calcium (Corrected) 2.16 21-255 mmol/L
Copper 142 100 — 200 pg/dL
Iron 16.7 9-304 umol/L
Ferritin 75.48 4.6 -204 ng/mL
Vitamin B12 359.0 187 — 883 pg/mL
25-Hydroxy Vitamin D 34.60 30.0 - 100 ng/mL
Serology

Rheumatoid Factor <20.0 <20 1U/ml
Anti-cyclic Citrullinated Peptide <05 Up to 5.0 U/mL
Antinuclear Antibody <1:40 <1:40 -

TABLE 1: Comprehensive Laboratory Panel

Clinical Phase Date Collected Result Reference Range Unit
Initial Presentation 09-11-2025 <19.70 (Low) 70-120 ug/dL
Post Treatment 17-03-2026 100.63 70-120 ug/dL

TABLE 2: Serum Zinc Levels Pre- and Post-treatment

Following diagnosis, the patient was initiated on oral supplementation with oral zinc gluconate at a dose of
100 mg three times daily, providing approximately 42 mg elemental zinc per day.

At her four-month follow-up visit after continuous therapy, she reported a complete resolution of her
fatigue and muscle weakness, with a return to her baseline functionality. When laboratory testing was
repeated, the results demonstrated that her serum zinc levels had normalized (100.63 ug/dL).

A timeline of the case presentation is shown in Figure 1.
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Outpatient visit
Initial blood, metabolic and endocrine investigation
Day 0
Results of autoimmune serology
Day 20
Results of trace elements levels
Established clinical diagnosis of severe zinc deficiency
Initiation of zinc gluconate monotherapy
Day 60
Follow-up, complete clinical resolution
Normalized serum zinc levels
Day 180

FIGURE 1: The chronological timeline of the case presentation.

Discussion

We report a rare presentation of severe zinc deficiency associated with an isolated, severe myopathy with
generalized fatigability five years after a laparoscopic sleeve gastrectomy. Importantly, our case lacked the
classic mucocutaneous manifestations commonly seen with hypozincemia, such as alopecia or
acrodermatitis enteropathica [8]. This delayed the clinical diagnosis until trace elements were finally
investigated.

The underlying mechanism behind the zinc-associated myopathy can be explained by the fundamental role
of zinc in skeletal muscles. Intracellular zinc modulates the phosphatidylinositol 3-kinase (PI13K) and
Akt/mammalian target of rapamycin (mTOR) signal transduction cascades, which are critically required for
myocyte protein synthesis, cellular homeostasis, and muscle regeneration [9-10]. Furthermore, zinc directly
facilitates skeletal muscle excitation-contraction coupling through its binding to the C-terminal domain of
the ryanodine receptor type 1 (RyR1). This ensures the precise structural integrity necessary for proper
calcium release during muscle contraction [11]. Beyond its cellular functions, zinc plays a major role in
dictating the bioavailability of intracellular trace elements important for muscle metabolism, such as iron
[12]. Studies have shown that zinc promotes iron uptake and transcellular transport via the induction of
divalent metal iron transporter-1 (DMT1) and ferroportin (FPN1) expression. Subsequently, zinc deficiency
can lead to impaired iron uptake and disrupted myoglobin metabolism [13].

Hypozincemia is a common complication following bariatric surgery. A recent systematic review and meta-
analysis demonstrated that the total prevalence of zinc deficiency at one year following surgery is 26.1%.
The mean reduction in the serum zinc level at one year of follow-up was 9.33% compared to pre-surgery
levels [14]. Although patients undergoing Roux-en-Y gastric bypass or biliopancreatic diversion with
duodenal switch are at a higher risk due to alterations in the gastrointestinal anatomy, this risk cannot be
excluded after a sleeve gastrectomy [15]. Patients undergoing gastric sleeve surgery are inherently
vulnerable to significantly decreased gastric acid secretion, which is mandatory for the absorption and
extraction of protein-bound dietary zinc [16]. While there is no current consensus on the optimal
postoperative zinc supplementation dosage and protocol [15], our case demonstrates that standard
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multivitamin supplementation (in our case, Centrum Adult, one tablet daily, containing 11 mg of elemental
zinc (100% daily value)) is often insufficient to overcome this chronic absorptive deficit over a prolonged
period.

During the evaluation of our patient, we systematically ruled out other possible etiologies. Although her ESR
level was high, we considered this to be a nonspecific sign of physiological stress, especially with her
negative autoimmune serologies. The normal copper and B12 levels ruled out secondary deficiencies, which
are well-documented causes of myeloneuropathy in post-bariatric patients [17, 18]. Our workup did not
include electromyography, muscle biopsy, or baseline serum creatine kinase, as diagnostic options were
limited by financial constraints in a private healthcare setting. However, the absence of clinical features
suggesting an inflammatory or necrotizing process, combined with the characteristic biochemical profile and
rapid, complete resolution of symptoms following oral zinc gluconate monotherapy, strongly supported zinc
deficiency as the primary underlying cause.

This case emphasizes that bariatric surgeons, neurologists, and primary care physicians must maintain a
high clinical index of suspicion for trace element deficits, specifically zinc, in post-sleeve surgery patients
presenting with unexplained neuromuscular complaints. Lifelong metabolic surveillance and targeted
nutritional panels must remain a cornerstone of post-bariatric care, even in the absence of classic physical
signs.

Conclusions

Severe zinc deficiency may be associated with profound muscle weakness years after a sleeve gastrectomy,
even in the absence of classic skin or hair changes. Because this presentation is highly unusual, it can easily
be missed. This presentation serves as a clinical reminder for healthcare providers to consider trace mineral
deficiencies when evaluating post-bariatric surgery patients with unexplained muscle fatigue or weakness.
Lifelong nutritional monitoring is essential to ensure the long-term health and safety of patients following
weight loss surgeries.
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