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History of the Present  
Illness 

64 year-old, generally healthy, Black male presents with progressive 
weakness, new near complete inability to ambulate, and worsening 
back pain (unresponsive to NSAIDS) over the last 1-2 weeks.  
 
Endocrine service is consulted for abnormal thyroid function tests.  
 



Pertinent History 
Past Medical History 

Gout 
Hypertension (x 2 years, 140s-150/90s, not on diet-control or medications) 

 
Past Surgical History 

Right knee surgery for torn ligaments 
 

Social History 
Bus-driver for school system 
Lives with uncle and brother; has 1 healthy daughter and son 
Denies tobacco, alcohol, or illicit drug use.  
 

Family History 
None pertinent to presentation. Mother with dementia.  
Negative for malignancy, coronary or cerebrovascular disease, diabetes, or 
thyroid disease 
 

Prior to Admission Medications 
None 

 



 

Review of Systems 
Constitutional: Denies fevers, chills, night sweats, weight change, hot or cold intolerance, 
or insomnia. +weakness, fatigue over the last year.  
HEENT: Denies headaches, blurry vision, diplopia, tinnitus, rhinorrhea, neck swelling or 
mass, goiter. Occasional hoarseness. 
Cardiovascular: Denies chest pain, palpitations, syncope, lower extremity edema. 
Respiratory: Denies difficulty breathing or shortness of breath, cough, or wheezing. 
Gastrointestinal: Denies changes in appetite, nausea, vomiting, abdominal pain, diarrhea, 
fecal incontinence, heartburn. +Constipation- 1-2 bowel movements/wk in last few 
months.   
Genitourinary: Denies urinary incontinence, frequency, dysuria, burning with urination.  
Skin: +Increasing extreme dryness of skin over the last few months. Denies diaphoresis, 
new rash, changes in hair or nails.  
Musculoskeletal: +Generalized weakness. Occasional myalgias. Denies joint swelling.  
Neurological: Denies numbness. No saddle anesthesia. Mild paresthesias in bilateral feet 
(baseline).   
Psychiatric/Behavioral: Denies changes in mood including depression, sluggishness, 
anxiety, or restlessness.  
All other systems reviewed and unremarkable except as noted.  



 
Physical Examination 

BP 129/84   P 69   T 36.9 (97.9)  R 18   O2 96% RA   Wt 104.3 kg    Ht 190.5 cm 
 
GENERAL: Patient is in no acute distress, alert and oriented, tired and weak-  
appearing.  
HEENT: EOMI. Oropharynx clear.  Mild macroglossia. Mucous membranes very dry. 
Facial puffiness.  
NECK: Supple. Patient unable to flex neck. Difficult to examine thyroid in patient 
position. Thyroid soft. There is no apparent goiter or thyromegaly.  
CV: Regular rate and rhythm, without murmurs or gallops.  
RESP: Good respiratory effort, clear to auscultation bilaterally with no wheezes or 
rales.  
ABD: Soft, non-tender. Distended abdomen. Bowel sounds present but hypoactive.  
MSK: Bilateral 1+ non-pitting edema.  
NEURO: Delayed relaxation phase of biceps and patellar tendons. Sensation intact to 
light touch. Strength right LE 5/5, left LE 4/5.  
SKIN: No abnormality in pigmentation. Slightly cool, marked dehydration, scaliness, 
and xerosis of skin. 
PSYCH: Patient cooperative and pleasant. Affect is mildly depressed. 

 



Glucose 74 

Sodium  137 

Potassium 3.9 

Chloride 102 

CO2 24 

Anion 
Gap 

11 

BUN 24 

Creatinine 1.9 

GFR  36 

Calcium 9.2 

Albumin 3.3 

Total 
Protein 

8.3 

T bili 0.3 

Alk Phos 70 

AST 31 

ALT  10 

Diagnostic Evaluation 

WBC 6.4 

HGB 8.7 

HCT 26.4 

PLT 312 

TSH 308.6 



 

TSH 308.6 

FT4 0.11 

T3 28 

Reverse T3 < 25 

TPO Ab 30 

Thyroglobulin Ab 3.4 

Diagnostic Evaluation 



 
MRI SPINE 

Cervical Loss of normal cervical lordosis with focal kyphosis about the C4 vertebral body 
secondary to degenerative spondylosis. Multilevel mild vertebral endplate 
deformities. Vertebral body heights otherwise intact. Prominent posterior disc-
osteophyte complexes at the C3/4, C4/5, C5/6 result in moderate to severe central 
spinal canal stenosis with impingement upon the spinal cord which displays 
findings consistent with myelomalacia.  

Lumbar L2/L3 demonstrates mild degenerative disk disease and degenerative changes of 
posterior elements. There is mild central cala spinal stenosis and bilateral neural 
foraminal compromise.  
L3/L4 demonstrate  advanced degenerative disk disease with resultant loss of 
intervertebral disk height and mild bilateral facet and ligamentum flavum 
hypertrophic changes. Mild central spinal stenosis and moderate bilateral neural 
formainal compromise.  
L4/L5 demonstrates mild degenerative disk diseased degenerative changes of 
posterior elements. No central spinal stenosis. Mild bilateral neural foraminal 
compromise.  
L5/S1 demonstrates moderate disk disease with slight loss of disk height and 
minimal degenerative changes of facets and ligamentum flavum. No central spinal 
stenosis or any significiant neural foraminal compromise.  

Diagnostic Evaluation   
 



Neurosurgery Service Recommends:  
Urgent three-level (C3-6) posterior anterior cervical diskectomy  



 
Clinical Questions 

1. Is there a proper way to classify severity of hypothyroidism? 
 

2. Can this patient’s hypertension, anemia, and renal failure be 
explained by hypothyroidism?  
 

3. Should hypothyroid patients undergo non-emergent surgical 
procedures 



 
BP 129/84   P 69   T 36.9 (97.9)  R 18   O2 96% RA 
 
GENERAL: Patient is in no acute distress, tired and weak-appearing.  
HEENT: EOMI. Oropharynx clear.  Mild macroglossia. Mucous membranes very dry. 
Facial puffiness.  
NECK: Supple. Patient unable to flex neck. Difficult to examine thyroid in supine 
position. Thyroid soft. There is no apparent goiter or thyromegaly.  
CV: Regular rate and rhythm, without murmurs or gallops.  
RESP: Good respiratory effort, clear to auscultation bilaterally with no wheezes or rales.  
ABD: Soft, non-tender. Distended abdomen. Bowel sounds present but hypoactive.  
MSK: Bilateral 1+ non-pitting edema.  
NEURO: Alert and oriented x 3.  Delayed relaxation phase of biceps and patellar 
tendons. Sensation intact to light touch. Strength right LE 5/5, left LE 4/5.  
SKIN: No abnormality in pigmentation. Warm, marked dehydration, scaliness, and 
xerosis of skin. 
PSYCH: Patient cooperative and pleasant. Affect is mildly depressed. 

Physical Examination 

Characteristic features of severe hypothyroidism or 
myxedema: severely depressed mental status or seizure, 
hypothermia, bradycardia, hyponatremia, worsening of 
heart failure, hypopnea. 





 
EKG 

Sinus rhythm with occasional PVCs.  
Moderate left ventricular hypertrophy by voltage criteria.  
Non-specific T-wave abnormality – anterolateral ischemia?  

Diagnostic Evaluation & 
Management - By Systems 

CARDIOVASCULAR 

ECHOCARDIOGRAM 
1. Left ventricle is mildly dilated. 
2. Mild to moderate left ventricular hypertrophy. 
3. Left ventricular performance is moderately reduced 

(44%).  
4. Global LV systolic dysfunction Right ventricle is upper 

normal in size and performance is normal. 
5. There is no pericardial effusion.  
6. Mild mitral regurgitation 
7. Trace aortic regurgitation 

1. Decreased heart rate and 
contractility  decreased 
cardiac output 
2, Decreased systolic and 
diastolic heart function 
3. Increased peripheral 
vascular resistance 
hypertension 
4. Glycosaminoglyan 
deposition + increased 
capillary permeability  
accumulation of fluid in 
extracellular space   Non-
pitting edema  
5. EKG changes 
bradycardia, nonspecific ST 
changes 
  



 
RENAL 

Renal Ultrasound 

Echotexture bilaterally is 
consistent with medical renal 
disease.  

Fractional Excretion of 
Sodium 

1.41 

Nephrology Service 
Assessment 

Patient likely has CKD stage 3 
secondary to hypertension 

Dehydration 
Hypertensive Kidney Disease 
Hypothyroidism Induced Kidney Disease 

Rhabdomyolysis 

Multiple myeloma 

Diagnostic Evaluation &   
Management – By Systems 

1. Reduction in renal 
blood flow and 
diminished GFR.  

2. Reduced free water 
clearance, decreased 
sodium absorption  
hyponatremia 

3 



Changes in Renal Function in 
Primary Hypothyroidism 

Montenegro, et al. Changes in renal function in primary hypothyroidism. Am J Kidney Dis. 1996;26(2):195-198.  



 
MUSCULOSKELETAL 

Creatine
Kinase 

1210 Uric Acid 7.2 
Range 2.0-8.0 

Diagnostic Evaluation &   
Management – By Systems 

Spectrum:  
Asymptomatic serum CK elevation  
Cramps and Myalgias 
Disabling proximal muscle weakness 
Increased prevalence of hyperuricemia 
and gout 
 



 HEMATOLOGIC 

WBC 6.4 

HGB 8.7 
     Iron 38 
     TIBC 236 
     Ferritin 114 

HCT 26.4 

PLT 312 

Serum & Urine Protein 
Electrophoresis 

No monoclonal protein 
present 

Creatinine  1.9 

Calcium 9.2 

Albumin 3.3 

Total 
Protein 

8.3 

PT  15.0 
(11.8-14.5 sec) 

INR 1.2 

PTT 38.4 
(24-34 sec) 
 

Diagnostic Evaluation &   
Management – By Systems 

1. Impaired 
hemoglobin 
synthesis, impaired 
intestinal iron and 
folate absorption, 
pernicious anemia 
 Decreased red 
blood cell mass 

2. Normochromic, 
normocytic anemia 

3. Coagulopathies 
 



 

TSH 308.
6 

FT4 0.11 

T3 28 

Reverse T3 < 25 

TPO Ab 30 

Thyroglobulin Ab 3.4 

ENDOCRINE 

Cortisol (09:50) 29.2 Total Cholesterol 183 

LDL 114 

HDL 43 

Triglycerides 132 

Diagnostic Evaluation &   
Management – By Systems 



 

Peri-Operative Management of 
Patients with Hypothyroidism 

Hypometabolic state caused by hypothyroidism can result in many changes 
which can effect peri-op outcome.  
 
 1. Hypoventilation and reduced pulmonary response to hypoxia and 
     hypercapnia.  
                2. Decreased cardiac output. Demand on heart can also be increased   
                    by anemia in hypothyroidism.  
                3. Coagulopathies 
                4. Impaired glomerular filtration and decreased clearance of some    
                    medications.  
                5. In severe cases, precipitation of myxedema coma.  
  



 

Outcomes in Surgical 
Hypothyroid Patients  

Weinberg AD, et al. Outcome of anesthesia and surgery in hypothyroid patients. Arch 
Intern Med. 1983;143:893-897.  

59 hypothyroid patients  matched with 59 controls. 
 
No significant difference in pre-op risk factors except 
in the number of hypertensive patients.  
 
No differences in:  
 Duration of surgery or anesthesia  
 Lowest temperature and BP 
 Time to extubation 
 Fluid and electrolyte imbalances 
 Incidence of arrhythmias 
 Incidence of MI or CVA 
 Bleeding complications* 
 Need for post-op respiratory assistance 
 Time to hospital discharge 
  
  



 

Complications of Surgery in 
Hypothyroid Patients 

Ladenson PW, et al. Complications of surgery in hypothyroid patients. Am Jour Med. 
1984;77:261-266.  

  
Retrospective analysis of 40 
hypothyroid patients 
undergoing elective or semi-
elective cardiac/non-cardiac 
procedures .  
 
80 controls were matched (2:1) 
to age, sex, operative procedure, 
pre-operative anesthetic risk 
class, and anesthetic agent use.  
 
Mean TSH of 99 μU/ml. Only 
two patients classified as having 
“severe hypothyroidism.” 
 





 
Surgical Pearls 

Subclinical 
Hypothyroidism 

Treated 
(Euthyroid) 
Hypothyroidism 

Moderate 
Hypothyroidism 

Severe 
Hypothyroidism 

Treatment before urgent or emergent surgery not indicated.  

Continue treatment and proceed with surgery if no other 
contraindications.  

Emergent or Urgent Surgery: proceed with knowledge that 
minor peri/post-op complications may occur. 
Immediately start conventional treatment with LT4.  
Elective Surgery: Postpone until euthyroid state.  

Unless absolutely emergent, surgery should be delayed until 
euthyroid.  
If must proceed, treat with loading doses of T4 and T3.  

Unless history and physical exam suggest thyroid disease, routine screening for 
thyroid disease is not recommended during the pre-operative evaluation. 



 
Surgical Pearls 

In patients with evidence of central hypothyroidism and secondary adrenal 
insufficiency; or, patients with autoimmune hypothyroidism, who could have 
primary adrenal insufficiency, must consider the risk of stress-triggered 
adrenal crisis.  
 
Test HPA axis or give stress steroids until axis integrity can be confirmed.  

Administration of sedatives and narcotics can precipitate myxedema coma in 
a patient with severe hypothyroidism.  
 
Appropriate supportive measures in all cases: 
Mechanical ventilation, fluid replacement, correction of metabolic 
derangements, judicious warming protocol*, etc.  



 
Surgical Pearls 

Proper cardiac evaluation (EKG, ECHO) in a hypothyroid patient is critical. 
Presence of impaired cardiac function (systolic or diastolic) can impact the 
choice of anesthetic.  

Respiratory depression from decreased ventilatory drive and respiratory 
muscle weakness, hypothermia, and delayed clearance of anesthetics and 
opioids can all delay emergence from sedation 



 

Patient’s Clinical Course 

LT4 100  
mcg IV LT4 100 mcg IV 

+  
LT4 150 mcg PO 

LT4 100 mcg IV 
 

Date TSH FT4 

10.25 308.6 0.11 

10.28 257.5 0.43 

10.31 152.8 0.49 

11.2 126.2 0.48 

11.4 0.49 

11.7 89.7 0.80 

LT4 150 mg PO  

LT4 175  
Mcg PO 
 



Course Vitals 



 

Clinical Risk Assessment 



  

Surgical Outcome 



 
Conclusions 

1. Thorough systemic historical, physical, and biochemical evaluation is 
needed to gauge the severity of a patient’s hypothyroidism. Clinical 
scoring systems should not be used.  
 

2. Extensive systemic effects of untreated hypothyroidism involving 
cardiovascular, respiratory, hematologic, renal organ systems can effect 
the peri-operative management of surgical patients.  
 

3. In untreated, hypothyroid patients, non-emergent procedures should be 
delayed until euthyroid status can be achieved. However, with adequate 
supportive measures and appropriate planning, even severely 
hypothyroid patients can undergo emergent procedures with safe 
outcomes.  

 



 
EXTRA SLIDES 



 



 



 



 



Systemic Hypometabolism 
Decreased heart rate and contractility  decreased cardiac output 
Decreased systolic and diastolic heart function 
Increased peripheral vascular resistance hypertension 
Glycosaminoglyan deposition + increased capillary permeability  
accumulation of fluid in extracellular space   Non-pitting edema  
EKG changes bradycardia, nonspecific ST changes 

Respiratory muscle weakness 
Reduced pulmonary responses to hypoxia/hypercapnea   hypoventilation   
Macroglossia  obstructive sleep apnea 

Decreased gut motility   constipation 
In severe cases; ileus   

Reduction in renal blood flow and diminished GFR 
Reduced free water clearance, decreased sodium absorption  hyponatremia 
Reversible increases in serum creatinine 
Decreased ability to dilute urine 
Reduced clearance of certain medications 



Systemic Hypometabolism 
Impaired hemoglobin synthesis, impaired intestinal iron and folate absorption, 
pernicious anemia  Decreased red blood cell mass 
Normochromic, normocytic anemia  
Coagulopathies 

 
Cognitive dysfunction 
Peripheral neuropathy (predominantly sensory) 
Carpal tunnel syndrome 
Cerebellar ataxia  
Myxedema madness (agitation or mania) 
   
 
Spectrum:  
Asymptomatic serum CK elevation  
Cramps and Myalgias 
Disabling proximal muscle weakness 
Increased prevalence of hyperuricemia and gout 
  

Rough, dry, cool skin 
Reduced conversion of carotene  Vitamin A  yellowish skin 
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