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Endocrine Organ Disorders	

Thyroid Gland 

  

Parathyroid Glands 

 

Adrenal Glands 

 

Pituitary Gland 
 



Hypothyreoidism 
 

low level of trijodthyronine (T3) and thyroxine (T4) 
	

 
Primary Hypothyreoidism 
 

 idiopathic follicular atrophy 

 lymphocytic thyreoiditis 

  (similar to T. Hashimoto) 



Hypothyreoidism	

 
Secondary Hypothyreoidism 

 
 lack of thyreotrope hormone (TSH) 
  pituitary gland tumor or cyst 



Hypothyreoidism	

 
Feline Hypothyreoidism 

 transient condition after thyroid surgery or trauma 
 ectopic tissue usually takes over 

 



Hypothyreoidism	

Congenital Hypothyreoidism 
 enzymatic iodine oxidation deficiency 
 often early death 
 inactivity, abnormal hair coat, stenotic ear canals, 
 delayed eye opening, goiter 
  

Fyfe et al.: Congenital Hypothroidism with goiter in toy fox 
Terriers. Journal fo Veterinary Internal Medicine: 17(1),
50-57,2003 



Surgery in Hypothyreotic Patients	
extremely high danger of haemorrhage 

 lack of v. Willebrand factor, inhibition of factor VIII 
Pre-OP substitution treatment: 

 

Elective surgery: 2-3 weeks pre-op: 

 Levothyroxine (T4): 20µg/kg bid p.o. 

Emergency surgery:  

 Liothyronine (T3): 4 - 6 µg/kg 3 - 4 x /day p.o. 

 

Anemic patients: prepare blood unit(s) 

 



Surgery in Hypothyreotic Patients	

Metabolic challenges during anesthesia 
 
Slower onset of drug action 
 

Hypothermia 
 

Hypoglycaemia 
 
Acidosis 



Hyperthyreoidism in Cats	

hyperplasia or tumor of  
 thyreoid gland or ectopic tissue 

 

Puille M, Puille N. Nuklearmedizinische Diagnostik und Therapie der felinen 
Hyperthyreose. Der Nuklearmediziner 2010; 33: 23 – 31 



Thyroid tumors in Cats	

90% benign 
 
10% adenocarcinoma 



Thyroid Tumors in Dogs	

90% malign – carcinomas 
10% benign – adenomas 
 
in middle aged or older dogs  

 
fast growing 
often unilateral 

high tendency to infiltrate 
high tendency to metastasize (lungs, lymph nodes, liver)  
 

 



Hyperthyreoidism in Cats - Diagnosis	

History 

 weight loss despite good appetite 

 hyperactivity – aggressiveness 

 coarse hair coat 

 diarrhea, vomitus 

 PU/PD 

 cat > 10 years 



Thyroid Storm 
= 

thyreotoxic crisis	

sudden elevation of circulating T4 

 
 sudden withdrawal of thyrostatic drugs 

 
 application of iodine (contast median, 131I) 

 
 manual expression (examination, surgery) 

 
 infection, stress, thrombosis, etc. 

 



Thyroid Storm 
= 

thyreotoxic crisis	

increased symptoms of hyperthyreodism 
 
arrhythmia, respiratory distress, lung edema 
 
sudden blindness, muscle weakness, neurolog. deficits 
 
sudden death 
 
 
 



Hyperthyreoidism in Cats - Diagnosis	

Clinical examination 
 palpable mass, tachycardia, systolic murmur, 
 elevated blood pressure, ECG, Echo,  

 



Hyperthyreoidism in Cats - Diagnosis	

Lab results 
  

T4 –level! 
 
high HK 

leucocytosis (“stress-leucogram”) 
90% elevated ALT, AST 
25% azotaemia 



Hyperthyreoidism in Cats - Diagnosis	

Diagnostic imaging 
 

Sonography 

 size, cysts, homogeneity 

 ectopic tissue in jugular groove 

 differentials  

  salivary glands  

  abscess 



Hyperthyreoidism in Cats - Diagnosis	

Diagnostic imaging 
 

Scintigraphy 

 unifocal – multifocal 

 ectopic tissue 



Hyperthyreoidism in Cats - Therapy	

Thyreostatic therapy 
 
Radioiodine therapy with  131I 
 
Surgery 



Hyperthyreoidism in Cats - Therapy	

Thyreostatic therapy 
 
Thiamazole 

 5 mg / cat p.o. sid for 2 – 3 weeks 
   
  T4 re-evaluated 

 
   dosage adjusted (often: 5mg/cat bid) 



Hyperthyreoidism in Cats - Therapy	

Thyreostatic therapy with bad compliance 
 

 Thiamazole ointment rubbed into skin of pinna 
 

  efficacy varies: 
  2,5 mg / cat sid up to 10 mg / cat bid 
   
  



Hyperthyreoidism in Cats - Therapy	

Thyreostatic therapy with Thiamazole  
 
Contra-indications 

 primary liver damage, diabetes mellitus, 
 autoimmune disease, coagulation disorders 

 
Side effects 

 GI-problems, lethargy, pruritus, coagulation 
 disorders, jaundice, cell count disorders 

 
   
  



Hyperthyreoidism in Cats - Therapy	

Radioiodine therapy 
 

single injection of 131I 

safe 

efficient (> 90% permanently cured) 

not generally available 

hospitalization according to law (apprx. 1 week) 

can be effective also in thyroid carcinoma (higher doses) 
 
 

   
  



Hyperthyreoidism in Cats - Therapy	

Surgical therapy 
 

 efficient treatment as long as no hidden ectopic tissue 

  challenges: 

   anaesthesia 

   surgical anatomy 

   surgical technique    
  



Hyperthyreoidism in Cats - Therapy	

Surgical anatomy 
 bilaterally of tracheal ring 5 - 8 
 2 x 0,3 mm 
 2 parathyreoid glands 
 cran. thyreoid artery 

 (cd. thyreoid artery) 
 cr. & cd. thyreoid veins 

 

 recurrent laryngeal nerve 
 carotid artery  

 
  

 
 
 
 

  
 

   
  



Hyperthyreoidism in Cats - Therapy	

Anaesthesia 
 

establish euthyreotic condition pre-op whenever possible 

use best anaesthesist & monitoring equipment available 

be aware of 

 tachyarrhythmias  

  have lidocaine ready 

  avoid atropine 

  avoid ketamine (catecholamins!!!) 

 

 
 
 

  
 

   
  



Hyperthyreoidism in Cats - Therapy	

Surgical technique 
 

Ventral neck aseptically prepared from chin to sternum 

Dorsal recumbency with supported neck 

 

Fine instruments 

 iris scissors 

 Baby Metzenbaums 

 DeBakey forceps 

 
 
 

  
 

   
  



Hyperthyreoidism in Cats - Therapy	

Surgical technique 
 

median skin incision 

Mm. sternohyoidei separated 

exact identification of organs 

 thyroid glands 

 vessels, nerves (N. laryngeus recurrens!!!) 

 esophagus 
 
 

  
 

   
  



Hyperthyreoidism in Cats - Therapy	

Intra-capsular technique 
 less damage to cranial parathyroid gland 

 
 

  
 

   
  



Hyperthyreoidism in Cats - Therapy	

Extra-capsular technique 
 less danger of recurrence 
 in all cases of malignancy 

 
 

  
 

   
  



Hyperthyreoidism in Cats - Therapy	

in case of inadvertent parathyroid damage 
 
parathyreoid auto-transplantation into muscle pouches 
 
 
Padgett, S. L., K. M. Tobias, C. W. Leathers, K. J. Wardrop 
(1998): Efficacy of parathyroid gland autotransplantation in 
maintaining serum calcium concentrations after bilateral 
thyroparathyroidectomy in cats.  
J Am Anim Hosp Assoc 34, 3, 219–224. 
 

   
  



Hyperthyreoidism in Cats - Therapy	

Surgical therapy - aftercare 
 
 

 prudent extubation – laryngeal nerve damage? 
 

 after max. 24 h: serum calcium level 
  continued monitoring for 2 – 3 weeks 

 
 early feeding 

 
   
  



Hyperthyreoidism in Cats - Therapy	

Complications 
 
   laryngeal paralysis 
 

 damage of the recurrent laryngeal nerve(s) 
 

     tracheotomy? 
 

     arytenoid lateralization? 
 

   
  



Hyperthyreoidism in Cats - Therapy	

Complications 
 
Hypocalcaemia – esp. in bilateral surgery 

 weariness 
 loss of appetite 
 nervousness 
 loss of appetite 
 twitching of ears and/or face 
 ataxia 
 seizures 
   
  

< 7.5 mg Ca++ /dl 
= 

clinical symptoms 



Hyperthyreoidism in Cats - Therapy	

Treatment of hypocalcaemia 
 
severe &. acute symptoms: 
Ca-Gluconate (avoid Ca-chloride!) 10% solution: 
  1 – 1.5 mg/kg slowly i.v., watch heart rhythm! 
 
maintenance:  
10 ml of 10% Ca-Gluconate solution in 250 ml saline: 

  2.5 ml/kg/h i.v. 
 
 



Hyperthyreoidism in Cats - Therapy	

Treatment of hypocalcaemia 
 
mild symptoms or when recovering from hypocalcaemia 
 
oral Ca-Lactate or Ca-Gluconate 

 1 – 3 g/ cat in 3 divided doses  
 
 + Vit D (Dihydrotachysterol)  

 0.02 – 0.03 mg/kg/d,  
 slowly reduce to 0,005 mg/kg/d until Ca-level normal 



Hyperthyreoidism in Cats - Therapy	

Complications 
 
Kidney failure 
 
high filtration rate can mask chronic kidney disease 

  
 
in case of suspected kidney problems: 
 trial treatment with Thiamazole before Radioiodine or      
 surgical therapy  



Hyperthyreoidism in Cats - Therapy	

Complications 
 
Recurrence of symptoms 
 

 incomplete removal 
  intracapsular 
  contra-lateral lobe 
  ectopic tissue 
  metastases 

 
 

Szintigraphy 
+ 

Radioiodine Tx 
 

ideally 



Adrenal Gland Tumors	

Adenoma 
 
Adenocarcinoma 
 

Pheochromocytoma 
 
Neuroblastoma 

Ganglioneuroma 



Adrenal Gland Hypertrophy	

secondary to pituitary gland disease  

  pituitary dependend hyperadrenocorticism 

 pituitary dependend  M. Cushing 

  micro- or macro-adenomas   

 



Adrenal Gland Tumors	

occurrance 
 
mainly in older dogs 
 
rare in cats 
 
mostly unilateral 
 
ferrets 

 secondary to gonadectomy 



Adrenal Gland Tumors	

functional 
 
Hyperadrenocorticism 

 M. Cushing 
 
Hyperaldosteronism  

 M. Conn 
 
Pheochromocytoma 

 blood pressure 

non functional 
incidentally detected 
or symptoms  related to 
size & invasiveness 
 
pain 
abdominal distension 
vomitus 
diarrhea  
edema / ascites 
 



Adrenal Gland Tumors	

 
 
80% adenocarcinoma  
 
20% adenoma 
 

Mixed breed, female, 7 ys, 

Left adrenal gland 



Adrenal Gland Tumors	

 
Hyperaldosteronism = Morbus Conn 

 Hypokalemia  

 Hypernatremia 

 Hypertension 

Hyperplasia, Adenoma  

 or (rare) Carcinoma 
Argyle, D. J., L. Blackwood (2008): Endocrine Tumors. In: Argyle D. J., M. 
J. Brearley, M. M. Turek, Decision Making in Small Animal Oncology. 
Wiley-Blackwell, 295-299. 

 



Adrenal Gland Tumors	

Pheochromocytoma 
 
primarily benign, can behave locally invasive  

 

expresses catecholamines 

 blood pressure tubulences 

 panting 

 weakness 

  Mix, f sp, 12 ys 



Adrenal Gland Tumors	

Ferrets: Sequel of gonadectomy 
 
 
 
weight loss  

hair loss 

scratching for no detectable reason, excessive grooming 

swollen vulva 

pot-belly   



Adrenal Gland Tumors	

Diagnosis 
 
 
Clinical symptoms 
 
Lab results 
 
Diagnostic imaging 



Adrenal Gland Tumors	

Clinical symptoms of M. Cushing 
 

PU/PD, big appetite, 

weakness, lethargy, panting, 

skin and haircoat changes 

 symm. alopezia on trunk,  

 comedones, calcinosis cutis 

abdominal fat accumulation, hepatomegaly,…. 
 



Adrenal Gland Tumors	
Laboratory 

  
Creatinin-Cortisol-Ratio: for orientation and exclusion 

 

ACTH-Stimulation-Test 

 

Low-Dose-Dexamethasone-Test 

 

High-Dose-Dexamethasone-Test 
 



Adrenal Gland Tumors	
Diagnostic imaging 

Radiography & Sonography incl. colour doppler 

 abdominal fat accumulation 

 hepatomegaly 

 size & shape of adrenal gland(s) 

 invasion of V. cava 

 calcification 

 calcinosis cutis 

 metastases (lymph nodes, liver) 

  
 



Adrenal Gland Tumors	
Diagnostic imaging 

  
CT & MRI 

 excellent visualisation 

  size 

  invasiveness 

  metastases 

 cave: contrast-CT with pheochromocytoma 

  excessive hypertension possible 

  
 



Adrenal Gland Tumors	

Conservative therapy 
  

Pheochromozytoma:  

 reduction of hypertonic status 

  Phenoxybenzamine 

 reduction of tachyarrythmia  

  only after normalizing blood pressure! 

  β-blocker (Atenolol, Esmolol) 

   

 

  
 



Adrenal Gland Tumors	

Conservative therapy 

Adrenal hypertrophy, +/- adrenal gland tumors 

 Trilostane 

 Ketaconazole 

 Mitotane 

Inactive adrenal gland tumors 

 sonographic controls, surgery when > 3 cm 

Ferrets 

 s.c. implantation of GnRH-analog Deslorelin 

   

 

  
 



Surgery in Adrenal Gland Tumors	

Indications 

Hormone producing adrenal tumors 

Inactive adrenal tumors > 3 cm 

 

Possible contra-indications 

 invasion of V. cava?  

 metastases? 

 massive invasiveness? 

 severe metabolic imbalances 

 

  
 



Surgery in Adrenal Gland Tumors	

Pre-operative preparations 

 

 

 

Complete Lab profile 

Clear imagination of tumor extension 

Provide heparinization (thrombo-embolism of lungs!) 

Start peri-operative AB 

  

  
 



Surgery in Adrenal Gland Tumors	

Heparinization 

 
With induction:  

 35 I.E. Heparin / kg with plasma (20 ml/kg KG) 
 
Day 1 & 2:  

 35 I.E. Heparin / kg bid s.c. 
 
Day 3 & 4: 10 I.E. Heparin / kg bid s.c.   

  
 



Surgery in Adrenal Gland Tumors	

Per-operative preparations 

 

Pheochromozytoma 

 Phenoxybenzamin (0,25 - 2,5 mg /kg bid) for 2 weeks.  

 NO: Atropine, Xylazine, Ketamin 

 optimal monitoring:  

  pulsoxymetry, capnography, ECG, (N)IBP  

 DRUGS READY: Esmolol, fluids, Lidocaine 



Surgery in Adrenal Gland Tumors	

Surgical technique 

Inhalation anesthesia  

 option to ventilate 

Advanced instrumentation 

 



Surgery in Adrenal Gland Tumors	

Surgical technique 

Long median laparotomy 

Careful exploration of adrenal glands and adjacent organs 

 identification of vessels 

  Aorta 

  V. cava 

  V. phrenico-abdominalis 

  renal vessels 



Surgery in Adrenal Gland Tumors	

Surgical technique 

Long median laparotomy 

Careful exploration of adrenal glands and adjacent organs 

 identification of vessels 

  Aorta 

  V. cava 

  V. phrenico-abdominalis 

  renal vessels 



Surgery in Adrenal Gland Tumors	

Surgical technique 

Biploar cautery +/- Ligasure or ligation of small vessels 

 usually marked neo-vasularisation 

Do not disrupt tumor capsule 



Surgery in Adrenal Gland Tumors	

Surgical technique 

Opening of vena cava: 

 Satinsky forceps 

 Rummel torniquets 

 Prolene 4/0 



Surgery in Adrenal Gland Tumors	

Surgical technique 

 

Administer Dexamethason, as soon as tumor is removed   

 0,1mg/kg i.v. 

Check for residual hemorrhage 

Close midline incision with slowly resorbable suture 

 PDS®, Maxon® 



Surgery in Adrenal Gland Tumors	

Aftercare 

close supervision during recovery from anesthesia 

 heart rate, blood pressure 

CRI saline +/- colloids 

opoids +/- Ketamin for pain management  

 Methadon 0,1 - 0,3 mg/kg every 4 hours 

 Fentalyl 2,5 - 7,5 mg/kg/h CRI 

 Ketamin as CRI 2 - 5µg/kg/min 

Antibiotics: for 7 days: Cephazolin, Cephalexin, Amoxy/Calv  



Surgery in Adrenal Gland Tumors	

Aftercare hyperadrenicorticism 

Hypoadrenocorticism has to be anticipated! 

Unilateral surgery: 

 ACTH-Test on day after surgery, then every second week 

 Prednisolone:  

  1st week: 0,5 mg/kg bid 

  from 2nd week: 0,2 mg/kg bid 

  stop, when ACTH-Test shows adequate   
     production 

 

 



Surgery in Adrenal Gland Tumors	

Aftercare hyperadrenicorticism 

 

Bilateral surgery: 

 life-long substituion 

 Prednisolone:  

 1st week: 0,5 mg/kg bid 

 from 2nd week: 0,2 mg/kg bid 

 Fludrocortisone (Astonin H®): 0,01 mg/kg bid 

 



Surgery in Adrenal Gland Tumors	

Prognosis 

 

Peri-operative mortality: 20% 

 (Argyle and Blackwood, 2008) 

Adrenal adenomas & Pheochromocytomas: 

  favourable 

Adrenal carcinomas: 

 survival after surgery despite metastases  

  median 778 days (Anderson et al., 2001) 



Surgery in Adrenal Gland Tumors	

Prognosis 

 

Adenocarcinomas invading V. cava:   

 long term survival not reduced   

  (Kyles et al., 2003) 

Pheochromocytomas invading V. cava: 

  survival up to 2 years, sudden death possible 

  (Fossum, 2007) 



Adrenal gland surgery  

 

can be very rewarding 

 

 

 

definitively needs: 

 good anesthesia & good intensive care 

 good surgical technique 

 dedicated and informed owners   

  

 

 

 

 



Adrenal Gland Tumors	

Hormone producing tumors of the adrenal cortex 
 

Kerry Blue Terrier, f sp., 12 ys  



Adrenal Gland Tumors	

nearly normal 2 years after 
radiation therapy (14 ys) 


