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HPI

58 year old female presents to OSH with nausea, vomiting and
abdominal pain for past 1 week

*Found to have renal stones on CT abdomen pelvis at OSH and
transferred here

°Discharged 8 days ago from UCMC after a trans-sphenoidal
hypophysectomy for recurrent pituitary cyst

*Poor oral intake since discharge, family states she is ‘not herself’


Presenter
Presentation Notes
Giving more context, we need to go into the past 


March 2016

*She was referred to neurosurgery for progressive loss of peripheral
vision

*Ophthalmic evaluation: bitemporal hemianopsia, worse right sided
hemianopsia

*MRI Brain: 2.4 cm sellar, suprasellar cystic lesion compressing the
optic chiasm

*Endocrine Labs: Non secretory pituitary lesion


Presenter
Presentation Notes
Some context and background to her surgery 

Almost 1.5 yrs ago


»

MRI Brain ( March 2016)

....mildly expanded

sella turcica with extension
into the suprasellar cistern 24
mm x

16 mmx16 mm ...

...marked mass effect upon the
optic chiasm and adjacent
portions of the bilateral optic
nerves...

The pituitary glandis markedly
stretched and mainly
displaced anteriorly and
superiorly along with the
infundibulum...



Presenter
Presentation Notes
CLINICAL INFORMATION: Preoperative planning for pituitary cyst via transphenoidal surgery:
right side visual defect.
 
TECHNIQUE: MRI PITUITARY WWO. A total of 15cc of Multienhance was administered
intravenously.
 
COMPARISON: Sinus CT from 3/30/16 and brain MRI from 2/12/16.
 
FINDINGS: There is a cerebrospinal fluid signal intensity lesion within a mildly expanded
sella turcica with extension into the suprasellar cistern, which 24 mm measures in height,
16 mm in width, and 16 mm front-to-back. There is marked mass effect upon the optic chiasm
and adjacent portions of the bilateral optic nerves, which are stretched, but display
normal signal characteristics. The pituitary gland is markedly stretched and mainly
displaced anteriorly and superiorly along with the infundibulum. There is minimal mass
effect upon the bilateral cavernous sinuses. The internal carotid artery flow voids are
intact. 
 
 
 
IMPRESSION: A sellar and suprasellar probable arachnoid cyst measures up to 24 mm and
exerts marked mass effect upon the optic apparatus.


April 2016

*Transsphenoidal hypophysectomy for decompression of the cyst

°Pathology: Fragment of collagenous tissue consistent with part of a
cyst wall

*Post op: no immediate complications except minor post op bleeding


Presenter
Presentation Notes
Vision improving, drinking water, no excessive urine output , nasal congestion, no CSF leak 
No evidence of  endocrine dysfunction post op 



Feb 2017

MRI brain: ( Done at OSH)
* Increase in size of sellar/ supra sellar cyst
*  Suggested formal ophthalmic evaluation: pt felt vision was stable then

June 2017

* Formal ophthalmic evaluation revealed increase in scotoma size, patient felt the
vision had slightly worsened
* Decision to re operate after discussion with tumor board







Oct 31st 2017/

Trans-sphenoidal hypophysectomy for re- decompression and marsupialization of
sella

Complications:
CSF leak present, packed with surgicel and merogel

CT head post op: There is intracranial air present including intraventricular air and a
small amount of blood in the third ventricle.




) —

Pathology

; h . - Rathke’s cleft cyst




Nov 2nd

Patient was noticed to be
progressively lethargic throughout
the day, not oriented to the
president or daughter’s job

CT head ordered emergently

... prolapse of the fat graft from the sella
into the sphenoid sinuses, as

well as increased pneumocephalus and
dilatation of the cerebral aqueduct and
lateral ventricles...



Presenter
Presentation Notes
Given the change in Mental status the 

IMPRESSION: Postoperative findings related to recent transsphenoidal surgery, with what
may represent prolapse of the fat graft from the sella into the sphenoid sinuses, as well
as increased in pneumocephalus and dilatation of the lateral ventricles and cerebral
aqueduct, which is suggestive of an air leak. 


What do we do now?


FINDINGS: There are postoperative findings related to recent transsphenoidal surgery, with
what may represent prolapse of the fat graft from the sella into the sphenoid sinuses, as
well as increased pneumocephalus and dilatation of the cerebral aqueduct and lateral
ventricles. The third ventricle has not significantly changed in size and the fourth
ventricle is not dilated. There is also pneumocephalus in the suprasellar cistern and
along the falx and silhouette sella turcica. There appear to be minimal postoperative
blood products in the sella. There is scattered paranasal sinus opacification. The orbits
are unremarkable. 




Nov 2"d:
Taken emergently to OR
Endoscopic repair of the sella CSF leak using abdominal fat

Nov 3" :

Increased Urine output with specific gravity 1.003. Up trending Na 145>
153> 157 . Urine output 6075

Dx: DI; treated with DDAVP (sporadic doses, almost 2 doses last on Nov 5th)
Mental status improved

Nov 5t :

Pt complained of film over right eye, loss of peripheral vision both eyes,
double vision, lethargy

MRI pit with orbits



Presenter
Presentation Notes
As her mental status improves she becomes gains more awareness and …
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cm.... The optic chiasm appears wide and 1 canal
flattened and the left optic tract appears
atrophic.
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Presentation Notes
EXAM(S):	MRI PITUITARY WWO	11/06/2017 	7:11 PM
MRI PITUITARY WWO, MRI ORBITS WWO, 11/6/2017 7:11 PM
 
What do you see in the image?



CLINICAL INFORMATION: 58 years, Female, right homonymous hemianopia. S/p TSH for arachnoid
cyst. 
 
TECHNIQUE: MRI of the pituitary gland and orbits without and with contrast. 15 cc of IV
Dotarem was administered for the post-gadolinium sequences.
 
COMPARISON: CT head 11/4/2017, CT Medtronic infusion 10/9/2017, outside hospital MRI brain
1/3/2017.
 
FINDINGS: 
MRI PITUITARY FINDINGS: There are postsurgical changes related to transsphenoidal surgery.
There is T1 hyperintense material within the third ventricle which suppresses on the
inversion recovery and fat suppressed sequences measuring 14 x 10 mm; there is similar
signal intensity material located along the floor of the sella and sphenoid sinus. There
is also fluidlike material following CSF signal on all sequences within the remainder of
the third ventricle and sella. There is mild rim enhancement of this material. The third
ventricle is wide and irregular in shape. There is air within the frontal horns of the
lateral ventricles which are dilated when compared to the prior MRI on 1/3/2017 with the
lateral ventricles now measuring 3.2 cm. There is moderate opacification of the paranasal
sinuses.
 
MRI ORBITS: The bilateral globes and ocular adnexa are unremarkable. There is no evidence
of abnormal intraorbital enhancement or mass lesions. The optic chiasm appears wide and
flattened and the left optic tract appears atrophic. 
 
 
 
IMPRESSION: 
1. Postsurgical changes related to transsphenoidal surgery. There is a lobule of fat in
the third ventricle measuring 14 x 10 mm with small amount of fat along the floor of the
sella and sphenoid sinus likely related to known fat graft migration. There is fluid
intensity signal elsewhere in the surgical bed. The third ventricle is wide and irregular
in shape.
2. The optic chiasm appears wide and flattened and the left optic tract appears atrophic. 
3. There is persistent pneumocephalus within the frontal horns of the lateral ventricles.
The lateral ventricles are dilated when compared to the January 2017 MRI study.
4. Moderate paranasal sinus opacification.
 
Report Electronically Signed: 11/7/2017 11:43 AM Ali Al-Saraf, MD
 
I personally reviewed the Images and/or procedure with the Resident/Fellow and agree with
this report.
 
Report Electronically Signed: 11/7/2017 12:44 PM Gregory Christoforidis, MD



Post op course

Sodium levels were stable off DDAVP for several days

Attempting to transfer to inpatient rehab — not covered by insurance

Discharged home with outpatient PT on Nov 11t

Presented with current complaints on Nov 18t"
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Presentation Notes
Nowcoming back to our case 


PMH:

e Asthma
* Prediabetes

e HTN

Social Hx:

Works as a nurse , non smoker, no alcohol. Live alone but children nearby and
supportive




MEDICATIONS:

1. Triamterene-hydrochlorothiazide (MAXZIDE) 37.5-25 mg Oral tab
2. Simvastatin (ZOCOR) 20 mg Oral tablet
3. Montelukast (SINGULAIR) 10 mg Oral tablet

4. Hydrocodone-acetaminophen (NORCO) 5-325 mg Oral tablet 1-2 Tabs route
every 4 hours as needed (pain).

5. lbuprofen 800 mg by Oral route.



ROS

Limited by illness
Pertinent : blurry vision abdominal pain, nausea, vomiting, weakness, film over

her R eye, double vision , and loss of peripheral vision in both eyes, slow cognition




Physical Exam

Vitals BP 117/63 Pulse 88 Temp 36.9 °C (98.4 °F) Resp 18 Sp02 99% RA
Weight 76.7 kg (169 |b) BMI 30.9 kg/m?2

Physical Exam:

Constitutional: lethargic, slow, in distress

HEENT: EOMI, oropharynx clear, loss of peripheral visual fields by confrontation
Neck: supple, no thyromegaly

Cardiovascular: regular rate and rhythm, nl S1/S2

Pulmonary/Chest: good respiratory effort, clear to auscultation bilaterally
Abdomen: soft, non-tender, non distended ? CVA tenderness

Extremities: no edema

Neurological: slow but able to understand all questions and answer appropriately, oriented to place,
person, bilateral + brachioradialis reflex

Skin: warm, dry
Psychiatric: not agitated, speaking slowly




Labs

CBC: Chemistries: .
WBC 12.4 (H) Sodium 127 (1) Thyroxine, Free: 0.67 (L)
RBC 4.24 Potassium 4.0 Thyrotropin: 0.18 (L)
Hemoglobin 12.1 Chloride 86 (L) 3 _
Hematocrit  35.8 (L) Carbon Dioxide 18(L) Triiodothyronine: 50 (L)
Platelet Count 189 BUN 27 (H) . —
Creatinine7.3 (H) Reverse Triiodothyronine :408 (N)
Urine osmolality: 168 Glucose, 105
Urine Na: 46 Calcium 8.6
Urine Cr: 71, Uurea 107, FeUrea GFR Estimate 6(L) 15:23
39.07 Total Protein 7.1 -
Urine Sp gravity: 1.006 I Cortisol: 8.0
UA: blood 1+, Protein 1+, Ketones '
trace, PH 5, WBC5-10

Plasma osm: 274 Prolactin: 85.84 (H)


Presenter
Presentation Notes
What is causing the AKI? 
She was on ibuprofen and triamterene and HCTZ at home. Nausea, vomiting 

What is causing the hyponatremia ?
3) What other labs would you like at this point 
4) What are your thoughts about the TFTS
5) What would be your next step? 

Fe urea: 39.07
U Na > 46 , suggesting renal loss of sodium but she is on 2 diuretics 
Urine osmolality suggests suppresion of ADH 
Treated with normal saline 

Given the uncertainty of adrenal status( possible pituitary dysfunction or suppression of ACTH by prior administration of high dose steroids)  Would elect to continue hydrocortisone 50 mg IV  Q 8

Reverse T3 range: 137-424pg
Continue levothyroxine 25 mcg daily 


Imaging

Renal US:

Bilateral nonobstructing nephrolithiasis suggested. No hydronephrosis. Increase dcortical
echogenicity with findings compatible with medical renal disease.

Echogenic liver, likely reflecting underlying hepatic steatosis/parenchymal dysfunction.




Triple phase response
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Diagram and explain the slide esp relate the 2nd phase and hyponatremia 

the triphasic response to pituitary stalk section or damage consists of DI
1. Interruption of axons prevents stimulation of ADH 
 release from the nerve endings: DI 
The first phase of DI typically lasts 5–7 days
followed by syndrome of inappropriate antidiuresis (SIADH) as a result of unregulated AVP release from degeneration of a denervated posterior pituitary, 2. Degeneration of the posterior pituitary releases stored 
  ADH non specifically : SIADH 
Posttrauma day 6. The duration of the second phase is variable and can last from 2 to 14 days.

Once all the stored ADH is released, ADH synthesis  is impaired or absent in the damaged neurons : DI and then a return of DI


 isolated hyponatremia after TBI is a variant of the triphasic response, in which the pituitary stalk damage is not sufficient to cause DI but does result in SIADH as a result of unregulated AVP
release from degeneration of a partially denervated posterior pituitary.
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Presentation Notes
The patient receive isotonic  IV fluids with continuous improvement in creatinine and renal function 

0.05 mg Po Nov 24 11 am 
2mcg IV Nov 25   at 0039
DDAVP 1mcg Q6 hr prn Nov 25-Nov 285th till ~7pm ( Nov 25th 1:30pm, Nov 27th at 07:00am) 
DDAVP 0.5 mcg Q 12 hr standing Nov 28th 8pm – Nov 29th 4pm 
DDAVP 0.2mg oral Q 12 hr standing Dec 29th at 9pm till Dec 6th 

Nephrology consulted 
Free water restriction, Normal saline

What do you think is happening?
What would you like to know at this point?
What does the patient have: urine output , urine specific gravity 
What makes you think a patient with access to water in hospital becomes hypernatremia
What would you like to ask the patient at this point 

Because patients with DI generally have an intact thirst mechanism,
such patients often do not present with hyperosmolality but
rather have normal plasma osmolality and serum sodium levels
with polyuria and polydipsia .


In these cases, a fluid deprivation
test should be performed in order to raise the serum osmolality
and confirm the diagnosis of DI



Hospital course

Patient encouraged to take oral fluid intake

Placed her initially prn doses of DDVAP and once she was more stable standing dose of DDVAP
0.5mcg IV Q12 hr, 9 am 9pm and later to oral DDAVP

Strict 1/Os

Daily weights

Frequent surveillance Na checks
Hydrocortisone 20/10 mg

Levothyroxine 25mcg> 75 mcg oral daily



Osmoreceptor dysfunction

Primary osmoreceptors located in anterior hypothalamus

Lesions of this region in animals cause hyperosmolality through impaired
thirst and osmotically stimulated AVP secretion

Aka Adipsic hypernatremia in recognition of the profound thirst defect
noticed in the patients

In contrast to the lesions that cause central DI, these lesions occur more
rostral in the hypothalamus

Afferent pathways from the brainstem to the hypothalamus generally remain
intact

These patients will usually have normal AVP and renal concentrating responses
to baroreceptor-mediated stimuli such as hypovolemia and hypotension.



Presenter
Presentation Notes
Mentions AVP thru other mechanisms will still be secreted 
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Presentation Notes
Osmoreceptors are located in the vascular organ of lamina terminalis (VOLT) a circumventricular organ which lacks a blood-brain barrier. They have a defined functionality as neurons that are endowed with the ability to detect extracellular fluid osmolarity

The OVLT, median eminence, and subfornical organ are interconnected with the median preoptic nucleus of the hypothalamus, and together these three structures comprise the anteroventral third ventricle region – the region anterior and ventral to the third ventricle.[2][3] This region functions in the regulation of fluid and electrolyte balance by controlling thirst, sodium excretion, blood volume regulation, and vasopressin secretion

Explain the location of the lesion and manifestation in etiology 


Osmoreceptor dysfunction

Adipsic hypernatremia is usually due to lesions of the
osmoreceptors that regulate thirst.

Causes of Osmoreceptor Destruction

1. Tumors: Craniopharyngioma, Meningioma, Metastatic tumor

2. Granuloma: Histiocytosis, Sarcoidosis

3. Vascular: Occluded

3. Trauma: Penetrating injury, Closed injury

5. Other: Hydrocephalus, Hypotrophy, Cysts, Inflammation, Aging
6. Idiopathic



Management
Central DI Adipsic Hypernatremia

Polyuria and polydipsia Polyuria, Adipsia

Lesion in neurons producing or transferring AV Osmoreceptors are damaged

+/- DDAVP DDAVP usually Q12 hr dosing

Drink to thirst Prescribe water, daily weights, much more
challenging

Prescribing water based on the patient’s
urinary plus insensible fluid losses.
high rate of potentially fatal complications

like OSA, Obesity, hypernatremia


Presenter
Presentation Notes
 ( typically 500- 1000ml >urine output) 
 In practice, the amount needed must be determined empirically by trial and error while checking the serum Na frequently. For some patients, a home sodium analyzer ( eg iStat) significantly aids chronic management
including hypernatremia dehydration, VTE, seizures, and sleep apnea


Desmopressin conversion

Desmopressin is the used in treatment of DI

*Effective intranasal doses (10—20 microg) are 10 x parenteral doses (1-2 microg)
*Effective oral doses (100—200 microg) are 10 x intranasal doses

*Oral doses should not be administered with food to decrease proteolytic
destruction of desmopressin

*The major potential complication of desmopressin treatment is hyponatremia,
which can be prevented by avoiding excessive fluid ingestion/administration in
patients taking desmopressin.



Prognosis in Adipsic Diabetes Insipidus

Table 2 A comparison of the percentage (%) of abnormal plasma
° High rate of morta“ty in ADI sodlum measurements in 10 p.alienls with ADI and 137 with diabetes
insipidus (DI) and normal thirst. Reproduced from Behan LA et al.

(1]

e Often have associated obesity, OSA, seizures and

) i ADI DI (normal thirst) P
thermoregulation dysfunction 385 samplesin 2148 samples in
10 patients (%) 137 patients (%)
* ADI is usually a lifelong condition, recovery of thirst appreciation  Outpatients
pNa> 145 mmol/l 187 1.8 <0.0001
) Inpatients
* However, pattern of recovery of ADI is heterogeneous pNa< 135 mmoll  20.5 216 0.38
pNa> 145 mmoll  27.3 22.1 <0.0001

Two patients with craniopharyngioma had full recovery of thirst with persistent DI

One patient progressed to develop compulsive water drinking with recurrent hyponatremia, and on one

occasion, hyponatremia seizures.

One patient recovered both thirst and partial AVP secretion several years following clipping of an ACOM

aneurysm




Table 3 Associated conditions in adipsic diabetes msipidus. Reproduced from Crowley RK et al. [3]

Age Diagnosis  Sex 0OSA BMIKg/m® Associated conditions and clinical outcome

39 ACAA F 23 Nil

30 ACAA M 24 Hemiparesis

28 ACAA M 28 Seizures, hypothermia

3l ACAA M  Yes 137 Eventual recovery of thirst. Residual partial DI

66 ACAA M 29.7 Nil

22 TBI M 26 Nil

14 Toluene M Yes 36 Hypothermia, hypothalamic seizures

15 Cranio F 57 PHP, hypercholesterolacmia

16 Cranio F Yes 3 PHP, Serzures, hydrocephalus, pulmonary emboli on death at 24 years (respiratory failure)

36 Cramo M 35 PHP, seizures

41 Cranio F Yes 28 PHP, hypernatrae mic seizure. Eventual recovery of thirst

2] Cranio F Yes 26 PHP, thermore gulatory disorder, seizures, reversal of adipsia, developed compulsive water
drinking

14 PRLoma M Yes 53 PHP

33 Mfsarcond M Yes 57 Diabetes mellitus, seizures, PHP, death at 36 yrs (respiratory failure )

Birth Congenital F Yes 32 Behavioural disorders, seizures, acute pancreatitis, death at 18 years (respiratory failure)

ACAA antenor communicating artery aneurysm, I'BJ traumatic brain injury, Cranio craniopharyngioma, PRLoma prolactinoma, N/sarceid neu-
rosarcoldosis, PHP panhypopituitarism, O3A obstructive sleep apnoea




Dec 7th:

She woke up and had a coughing episode. She coughed what she described as a "large
clot" that appeared to be nasal packing. She also described feeling a dripping
sensation in the back of her throat. She developed worsening mental status.

Taken to OR urgently

Intra- op: Repair using fat, a rotational nasoseptal flap, and fat packing in the sphenoid

Dec 9th:

After coughing and emesis, she re-developed a leak quite rapidly, which did not
respond to nasal cavity packing.

Taken to OR

Intra op findings: High-flow CSF leak through the cyst, from a hole in the roof of the
cyst, and likely a second lower flow leak from the right side.

Treated with multilayered approach to sealing the sellar defect, while also adding a
lumbar drain for diversion of fluid from the repair.
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Presentation Notes
Stable from a neurological perspective until Dec  7th 

This is a 58Yrs old woman with a history of a sellar-suprasellar cyst, which was treated by my colleagues previously.  She initially had this drained but it recurred.  On re-operation, the cyst was marsupialized but this was complicated by high-flow CSF leak, resulting in profound pneumocephalus and requiring return to the OR for fat packing.  Of note, some of the fat was found on imaging to have migrated into the third ventricle.  She also had a bitemporal hemianopsia after this repair, which remained.  She was continuing to recover about one month after this repair, with minor adjustments to her endocrinologic replacement regimen, when this morning she developed coughing with blood tinged mucus, followed by CSF leakage.  She developed headache and vomiting next, and CT demonstrated new pneumocephalus where this had resolved previously.  Due to the complexity of her CSF leak with prior repairs, Dr. Yamini asked for Dr. Naclerio and my involvement in repairing her leak with use of a nasoseptal flap.  Additionally, she had history of DVT and was therapeutic on Coumadin with INR 2.2, so prior to repair we arranged an emergent IVC filter placement and reversed her INR with FFP
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