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Postoperative Diabetes Insipidus after Spinal Cord Tumor 

Resection: Report of Two Cases and Literature Review

Introduction

Diabetes insipidus (DI) is deined by hypotonic polyuria due to 

inadequate secretion or action of arginine vasopressin (AVP). While 

postoperative DI is classically associated with suprasellar or pituitary 

procedures, spinal surgery–related DI is scarcely reported and easily 

confounded by osmotic diuresis (e.g., mannitol) or salt-wasting states. 

We present two cases of AVP-responsive postoperative DI ater spinal 

cord tumor resection and synthesize pathophysiological hypotheses 

relevant to complex spinal procedures, aiming to ofer a practical 

diagnostic framework for postoperative polyuria in neurosurgical 

practice.

Case Description

Case 1

A 40-year-old woman underwent resection of a recurrent 

thoracolumbar intradural tumor (pathology: myxopapillary 

ependymoma). On postoperative day 2, she developed polyuria up to 

5000 mL/day with a low urine speciic gravity (1.009). She was treated 

empirically with oral desmopressin, which rapidly normalized urine 

output. At that time, plasma and urine osmolality were not measured. 
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Abstract

Background: Diabetes insipidus (DI) ater spinal surgery is extremely rare and may be missed because osmotic diuresis or cerebral salt 
wasting (CSWS) can mimic the presentation. Clear diagnostic framing and time-linked biochemical testing are therefore essential.

Case Description: Two patients developed DI following spinal cord tumor resection. A 40-year-old woman with a recurrent 
thoracolumbar intradural tumor manifested polyuria up to 5,000 mL/day with low urine speciic gravity and improved promptly with 
oral desmopressin. A 13-year-old boy who underwent long-segment intramedullary tumor resection developed hypotonic polyuria on 
postoperative day 3. Outside the 0.5–1-hour window ater mannitol infusion (osmotic diuresis), persistent polyuria was accompanied 
by urine osmolality <60 mOsm/kg, urine speciic gravity 1.001–1.003, low plasma osmolality (~260 mOsm/kg), hyponatremia, 
hypokalemia and hypouricemia; a desmopressin challenge increased urine osmolality to ~500 mOsm/kg and reduced urine output, 
conirming central AVP deiciency. Both patients recovered fully ater temporary DDAVP therapy and electrolyte management.

Conclusion: Postoperative DI can occur ater spinal cord tumor resection and may be under-recognized. Diferentiating hypotonic 
polyuria due to AVP deiciency from osmotic diuresis and CSWS requires timed biochemical testing and, when feasible, desmopressin/
copeptin-guided conirmation. Early recognition prevents serious electrolyte disturbances.
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Her symptoms resolved by postoperative day 13, and she remained 

asymptomatic during follow-up.

Case 2

A 13-year-old boy underwent resection of a large intramedullary 

spinal cord tumor extending from the medulla to T12. he procedure 

lasted 15 hours, with 600 mL blood loss. On postoperative day 3, he 

developed marked polyuria (>4000–5000 mL/day). During mannitol 

infusion, a transient increase in urine output occurred within 1 hour, 

but persistent polyuria continued beyond this period. Laboratory testing 

revealed urine speciic gravity of 1.001–1.003 and urine osmolality 

< 60 mOsm/kg, with concurrent plasma osmolality of 260 mOsm/

kg, hyponatremia, hypokalemia, and hypouricemia. Desmopressin 

administration increased urine osmolality to 500 mOsm/kg and 

decreased urine volume, conirming central DI. he patient required 

oral DDAVP and electrolyte supplementation for 35 days, achieving full 

recovery.

Discussion

Diagnostic Framework for Postoperative Polyuria

Polyuria is commonly deined as >3 L/day in adults (or >2 L/m²/

day in children). A practical pathway in the early postoperative setting 

includes: (1) conirm hypotonic polyuria (urine osmolality <300 mOsm/

kg or speciic gravity ≤1.005); (2) review time-locked exposures—

particularly mannitol, loop diuretics and high-volume luids; (3) 

screen plasma osmolality and sodium, together with urine electrolytes; 

(4) diferentiate AVP deiciency from primary polydipsia and AVP 

resistance; and (5) where feasible, use desmopressin response and/

or copeptin-based diagnostics to conirm mechanism. In our second 

case, very low urine osmolality with brisk desmopressin response was 

diagnostic for central DI despite concurrent hyponatremia. 

Distinguishing AVP Deiciency from Osmotic Diuresis 
and CSWS

Osmotic diuresis (e.g., mannitol) typically causes a temporally 

restricted surge in urine output that parallels drug administration and 

resolves as the osmotic load is cleared; urine osmolality is not profoundly 

low. In Case 2, persistent polyuria outside the mannitol window with 

extremely hypotonic urine argued against pure osmotic diuresis.

CSWS features extracellular volume depletion, low serum sodium 

and uric acid, and high urinary sodium losses; however, urine is 

usually not profoundly hypotonic and patients oten display thirst/salt 

craving and overt dehydration. Our adolescent patient had low serum 

sodium and uric acid yet strikingly low urine osmolality and a robust 

desmopressin response—indings more consistent with AVP deiciency 

than CSWS. 

Why Might Spinal Surgery Precipitate AVP Deiciency?

Multiple, non-mutually exclusive mechanisms may operate in 

complex spinal procedures:

Neuroaxis traction: extensive intramedullary tumor resection and 

dural manipulation may transiently perturb long-tract inputs inluencing 

hypothalamic–pituitary AVP release (an analogy to traction-related DI 

described ater deformity correction).

Neuroinlammation within the subarachnoid space: blood and 

inlammatory mediators ater extensive spinal manipulation could 

secondarily dysregulate hypothalamic–pituitary signaling in a self-

limited fashion.

Autonomic dysregulation: disruption of spinal sympathetic 

pathways involved in renal handling of water and electrolytes may 

modify the renal set-point for free-water reabsorption and interact with 

AVP signaling.

Peri-Anesthetic Factors: prolonged anesthesia and certain agents 

(e.g., volatile anesthetics, α2-agonists) have been linked to perioperative 

DI; however, such drug-induced diuresis tends to be short-lived and 

resolves upon drug cessation, which did not fully explain our course.

Endocrine Stress Responses: elevated cortisol observed in Case 2 

may relect stress hypercortisolemia; while glucocorticoids promote 

sodium retention and water reabsorption, the overall biochemical 

proile remained dominated by hypotonic polyuria responsive to AVP 

replacement. 

Practical Bedside Points for Neurosurgeons

Time the Labs: pair urine/plasma osmolality with the timing of 

mannitol to avoid misclassiication.

Look for Extreme Hypotonicity: urine osmolality <100 mOsm/kg 

strongly favors AVP deiciency in this context.

Use a desmopressin challenge early when compatible with 

hemodynamics; a ≥50% rise in urine osmolality with falling urine 

output supports central DI.

Treat and re-evaluate: temporary DDAVP with careful sodium 

and luid management is typically efective; reassess for spontaneous 

resolution as neuroinlammation subsides.

Document volume status carefully to avoid over- or under-

correction of sodium in children and low-weight patients.

Limitations

Our irst case lacked formal osmolality assessment; copeptin 

testing was unavailable. Nonetheless, convergent clinical features and 

DDAVP responsiveness, together with negative suprasellar imaging, 

support central DI. Larger series with standardized endocrine testing 

are needed to deine incidence and mechanisms ater complex spinal 

tumor surgery.

Conclusion

Diabetes insipidus can occur ater spinal cord tumor resection 

and should be considered when polyuria develops postoperatively. 

Diferentiating osmotic diuresis from AVP deiciency through 

biochemical testing and desmopressin challenge is crucial for accurate 

diagnosis and management.
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