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Anish Bhatnagar, MD, Chief Medical Res-
ident, Veterans Affairs Boston Healthcare 
System (VABHS) and Beth Israel Deaconess 
Medical Center (BIDMC): The patient noted 
erectile dysfunction starting 4 years ago, with ac-
companied decreased libido. However, until re-
cently, he was able to achieve acceptable erectile 
capacity with medications. As part of his pre-
vious evaluations for erectile dysfunction, the 
patient had 2 total testosterone levels checked  
6 months apart, both low at 150 ng/dL and  
38.3 ng/dL (reference range, 220-892). The re-
sults of additional hormone studies are shown 
in the Table. Dr. Ananthakrishnan, can you help 
us interpret these laboratory results and tell us 
what tests you might order next? 

Sonia Ananthakrishnan, MD, Section 
of Endocrinology, Diabetes and Nutri-
tion, Boston Medical Center (BMC) and 
Assistant Professor of Medicine, Boston 
University School of Medicine (BUSM):  
When patients present with signs of hypogo-
nadism and an initial low morning testosterone 
levels, the next test should be a confirmatory 
repeat morning testosterone level as was done 
in this case. If this level is also low (for most 
assays < 300 ng/dL), further evaluation for pri-
mary vs secondary hypogonadism should be 
pursued with measurement of luteinizing hor-
mone and follicle-stimulating hormone levels. 
Secondary hypogonadism should be suspected 
when these levels are low or inappropriately 
normal in the setting of a low testosterone 
level as in this patient. This patient does not 
appear to be on any medication or have re-
versible illnesses that we traditionally think of 
as possibly causing these hormone irregulari-
ties. Key examples include medications such 

as gonadotropin-releasing hormone analogs, 
glucocorticoids, and opioids, as well as condi-
tions such as hyperprolactinemia, sleep apnea, 
diabetes mellitus, anorexia nervosa, or other 
chronic systemic illnesses, including cirrhosis 
or lung disease. In this setting, further evalua-
tion of the patient’s anterior pituitary function 
should be undertaken. Initial screening tests 
showed mildly elevated prolactin and low nor-
mal thyroid-stimulating hormone levels, with 
a relatively normal free thyroxine. Given these 
abnormalities in the context of the patient’s 
total testosterone level < 150 ng/dL, magnetic 
resonance imaging (MRI) of the anterior pi-
tuitary is indicated, and what I would recom-
mend next for evaluation of pituitary and/or 
hypothalamic tumor or infiltrative disease.1

Dr. Bhatnagar: An MRI of the brain showed 
a large 2.7-cm sellar mass, with suprasellar ex-
tension and mass effect on the optic chiasm 
and pituitary infundibulum, partial extension 
into the right sphenoid sinus, and invasion into 
the right cavernous sinus. These findings were 
consistent with a pituitary macroadenoma. The 
patient was subsequently evaluated by a neu-
rosurgeon who felt that because of the exten-
sion and compression of the mass, the patient 
would benefit from surgical resection. 

Given his lower urinary tract symptoms, 
a prostate-specific antigen level was checked 
and returned elevated at 11.5 ng/mL. In the 
setting of these abnormalities, the patient un-
derwent MRI of the abdomen, which noted a 
new 5.6-cm enhancing mass in the upper pole 
of his solitary right kidney, highly concern-
ing for new RCC. After a multidisciplinary 
discussion, urology scheduled the patient for 
partial right nephrectomy first, with plans for  

Case Presentation: A 76-year-old patient presented with decreased libido, repeated low testoster-
one levels, and lower urinary tract symptoms. He had a history of a left nephrectomy approximately 17 
years prior for presumed renal cell carcinoma (RCC) subsequently complicated by chronic kidney dis-
ease stage 4, benign prostatic hypertrophy, erectile dysfunction, and a 50-pack-year history of smoking. 
His medications included tadalafil, tamsulosin, oxybutynin, and losartan.   
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pituitary resection only if the patient 
had adequate recovery following the 
urologic procedure.

Dr. Rifkin, this patient went straight 
from imaging to presumed diagnosis 
to planned surgical intervention with-
out a confirmatory biopsy. In a patient 
who already has chronic kidney dis-
ease stage 4, why would we not want 
to pursue biopsy prior to this inva-
sive procedure on his solitary kid-
ney? In addition, given his baseline 
advanced renal disease, why pur-
sue partial nephrectomy to delay ini-
tiation of hemodialysis instead of 
total nephrectomy and beginning  
hemodialysis?

 Ian Rifkin, MBBCh, PhD, MSc, Chief, 
Renal Section, VABHS, Section of Ne-
phrology, BMC, and Associate Professor 
of Medicine, BUSM: In most cases, imaging 
alone is used to make a presumptive diagno-
sis of benign vs malignant renal masses. In one 
study, RCC was identified by MRI with 85% 
sensitivity and 76% specificity.2 However, as 
imaging and biopsy techniques have advanced, 
there are progressing discussions regarding the 
utility of biopsy. That being said, there are a 
number of situations in which patients cur-
rently undergo biopsy, particularly when there 
is diagnostic uncertainty.3 In this patient, with a 
history of RCC and imaging findings concern-
ing for RCC, biopsy is unnecessary given the 
high clinical suspicion. 

Regarding the choice of partial vs total ne-
phrectomy, there are 2 important distinctions 
to be made. The first is that though it was pre-
viously felt that early initiation of dialysis im-
proves survival, newer studies suggest that early 
initiation based off of glomerular filtration rate 
(GFR) offers no survival benefits compared to 
delayed initiation.4 Second, though there is less 
clinical data to support this, there is a signal to-
ward the use of partial nephrectomy decreasing 
mortality compared to radical nephrectomy in 
management of RCC.5 In this patient, partial ne-
phrectomy may not only increase rates of sur-
vival, but also delay initiation of dialysis. 

Dr. Bhatnagar: Prior to undergoing partial 
right nephrectomy, a morning cortisol level 
was found to be 5.8 μg/dL with an associ-
ated corticotropin (ACTH) level of 26 pg/mL.  

Dr. Ananthakrishnan, how would you inter-
pret these laboratory results and what might 
you recommend prior to surgery? 

Dr. Ananthakrishnan: In a healthy patient, 
surgery often results in a several-fold increase in 
the secretion of cortisol to balance the unique 
stressors surgery places on the body.6 This pa-
tient is at increased risk for complete or partial 
adrenal insufficiency in the setting of both his 
pituitary macroadenoma as well as his previous 
left nephrectomy, which could have affected his 
left adrenal gland as well. Thus, this patient may 
not be able to mount the appropriate cortisol re-
sponse needed to counter the stresses of surgery. 
His cortisol level is abnormally low for a morn-
ing value, with a relatively normal ACTH refer-
ence range of 6 to 50 pg/mL. He may have some 
degree of adrenal insufficiency, and thus will 
benefit from perioperative steroids.

Dr. Bhatnagar: The patient was started on 
hydrocortisone and underwent a successful 
laparoscopic partial right nephrectomy. Dur-
ing the procedure, an estimated 2.5 L of blood 
was lost, with transfusion of 3 units of packed 
red blood cells. A surgical drain was left in 
the peritoneum. Postoperatively, he devel-
oped hypotension, requiring vasopressors and 
prolonged continuation of stress dosing of hy-
drocortisone. Over the next 4 days, the patient 
was weaned off vasopressors, and his creati-
nine level was noted to increase from a base-
line of 1.8 mg/dL to 4.4 mg/dL. 

Dr. Rifkin, how do you think about renal 
recovery in the patient postnephrectomy, and 
should we be concerned with the dramatic rise 
in his creatinine level? 

TABLE Laboratory Results

 Tests Initial Postoperative Reference range

Testosterone, ng/dL
  9 am 
  Free

150 
15.7 

—
—

220-892
30.0-135

Luteinizing hormone, mLUnits/mL 1 0.3 1-9 

Follicle-stimulating hormone, mLUnits/mL 4.0 2.3 1-19 

Prolactin, ng/mL 26.8 10 2-18 

Monomeric prolactin, ng/mL 18.2 9.8 3.4-14.8 

Thyroid-stimulating hormone, mIU/L 0.4 0.2 0.4-5.0 

Free thyroxine, ng/dL 0.9 0.81 0.6-1.6 
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Dr. Rifkin: Removal of renal mass will result 
in an initial reduction of GFR proportional to 
the amount of functional renal tissue removed. 
However, in as early as 1 week, the residual 
nephrons begin to compensate through various 
mechanisms, such as modulation of efferent 
and afferent arterioles and renal tissue growth 
by hypertrophy and hyperplasia.7 In the acute 
setting, it may be difficult to distinguish an 
acute renal injury vs physiological GFR reduc-
tion postnephron loss, but often the initially el-
evated creatinine level may normalize/stabilize 
over time. Other markers of kidney function 
should concomitantly be monitored, includ-
ing urine output, electrolyte/acid-base status, 
and urine sediment examination. In this pa-
tient, although his creatinine level may be ele-
vated over the first few days, if his urine output 
remains robust and the urine sediment exam-
ination is normal, my concern for permanent 
kidney injury would be lessened.   

Dr. Bhatnagar: During the first 4 postoper-
ative days the patient produced approximately  
1 L of urine per day with a stable creatinine 
level. It is over this same time that the hydrocor-
tisone was discontinued given improving hemo-
dynamics. However, throughout postoperative 
day 5, the patient’s creatinine level acutely rose 
to a peak of 5.8 mg/dL. In addition, his urine 

output dramatically dropped to < 5 mL per 
hour, with blood clots noted in his Foley cath-
eter. Dr. Rifkin, what is your differential for caus-
ing this acute change in both his creatinine level 
and urine output this far out from his procedure, 
and what might you do to help further evaluate? 

Dr. Rifkin: The most common cause of acute 
kidney injury in hospitalized patients is acute 
tubular necrosis (ATN).8 However, in this pa-
tient, who was recovering well postoperatively, 
was hemodynamically stable with a robust 
urine output, and in whom no apparent cause 
for ATN could be identified, other diagnoses 
were more likely. Considering the abrupt onset 
of oligo-anuria, the most likely diagnosis was 
urinary tract obstruction, particularly given the 
frank blood and blood clots that were present 
in the urine. Additional possibilities might be 
a late surgical complication or infection. Surgi-
cal complications could range from direct dam-
age to the renal parenchyma to urinary leakage 
into the peritoneum from the site of anasto-
mosis or tissue injury. Infections introduced 
either intraoperatively or developed postop-
eratively could also cause this sudden drop in 
urine output, though one would expect more 
systemic symptoms with this. Given that this 
patient has a surgical drain in place in the peri-
toneum, I would recommend testing the cre-
atinine level in the peritoneal fluid drainage. 
If it is comparable to serum levels, this would 
argue against a urine leak, as we would expect 
the level to be significantly elevated in a leak. 
In addition, he should have imaging of the uri-
nary tract followed by procedures to decom-
press the presumed obstructed urinary tract. 
These procedures might include either cystos-
copy with ureteral stent placement or percuta-
neous nephrostomy, depending on the result of 
the imaging.

Dr. Bhatnagar: The creatinine level ob-
tained from the surgical drain was roughly 
equivalent to the serum creatinine, decreas-
ing suspicion for a urine leak as the cause of 
his findings. Cystoscopy with ureteral stent 
placement was performed with subsequent 
increase in both urine output and concomi-
tant decrease in serum creatinine.

Around this time, the patient also began to 
note blurry vision. Evaluation revealed difficulty 
with visual field confrontation in the right lower 
quadrant, right eye ptosis, right eye impaired  

• �A diagnosis of secondary hypogonadism should be suspected in male 
patients with symptoms consistent with hypogonadism and confirmed 
low testosterone, luteinizing hormone, and follicle-stimulating hormone 
levels. In these patients, a thorough review of the patient’s medications 
and comorbid conditions is indicated as well as further evaluation of 
their anterior pituitary function.

• �Imaging alone is often sufficient to differentiate malignant vs benign 
renal masses. There are few indications in which biopsy for further con-
firmation is required, but typically these are situations in which there is 
ongoing diagnostic uncertainty. 

• �Both partial and total nephrectomy initially lead to a reduction in glo-
merular filtration rate proportional to renal mass removed; however, in 
as little as 1 week the residual tissue and nephrons may begin to com-
pensate. In the acute setting, markers such as urine output, electrolyte/
acid-base status, and urine sediment examination may be alternatives to 
creatinine for monitoring of kidney function. 

• �Urinary leakage into the peritoneum is a possible complication post-
nephrectomy. If suspected, a peritoneal creatinine level can be mea-
sured. Peritoneal creatinine levels higher than serum creatinine levels is 
concerning for urinary leakage into the peritoneum. 

• �Pituitary apoplexy is due to acute hemorrhage or infarction often in 
patients with preexisting pituitary adenomas. Due to its anatomical loca-
tion, compression of cranial nerves III, IV, and VI may occur, resulting in 
ophthalmoplegia and visual disturbances. Both neurosurgery and endo-
crinology should be consulted for management decisions.  

Clinical Takeaways



MEDICAL FORUM

OCTOBER 2022  •  FEDERAL PRACTITIONER • 409mdedge.com/fedprac

adduction, absent abduction and impaired up-
gaze, but intact downgaze. Diplopia was present 
with gaze in all directions. His constellation of 
physical examination findings were concerning 
for a pathologic lesion partially involving cranial 
nerves II and III, with definitive involvement of 
cranial nerve VI, but sparing of cranial nerve IV. 
Repeat MRI of the brain showed hemorrhage 
into the sellar mass, with ongoing mass effect on 
the optic chiasm and extension into the sinuses 
(eAppendix, available at doi:10.12788/fp.0326). 
These findings were consistent with pituitary 
apoplexy. Dr. Ananthakrishnan, can you tell us 
more about pituitary apoplexy? 

Dr. Ananthakrishnan: Pituitary apoplexy is 
a clinical syndrome resulting from acute hem-
orrhage or infarction of the pituitary gland. It 
typically occurs in patients with preexisting pi-
tuitary adenomas and is characterized by the 
onset of headache, fever, vomiting, meningis-
mus, decreased consciousness, and sometimes 
death. In addition, given the location of the pi-
tuitary gland within the sella, rapid changes in 
size can result in compression of cranial nerves 
III, IV, and VI, as well as the optic chiasm, re-
sulting in ophthalmoplegia and visual distur-
bances as seen in this patient.9 

There are a multitude of causes of pitu-
itary apoplexy, including alterations in coag-
ulopathy, pituitary stimulation (eg, dynamic 
pituitary hormone testing), and both acute 
increases and decreases in blood flow.10 This 
patient likely had an ischemic event due to 
changes in vascular perfusion, spurred by both 
his blood loss intraoperatively and ongoing he-
maturia. Management of pituitary apoplexy 
is dependent on the patient’s hemodynamics, 
mass effect symptoms, electrolyte balances, 
and hormone dysfunction. The decision for 
conservative management vs surgical interven-
tion should be made in consultation with both 
neurosurgery and endocrinology. Once the pa-
tient is hemodynamically stable, the next step 
in evaluating this patient should be repeating 
his hormone studies.   

Dr. Bhatnagar: An assessment of pituitary 
function was consistent with values obtained 
preoperatively. After multidisciplinary discus-
sions, surgery was deferred, and hydrocorti-
sone was reinitiated to reduce inflammation 
caused by bleeding into the mass. As the oph-

thalmoplegia improved, this was transitioned 
to dexamethasone. 

Twelve days after admission, he was dis-
charged to a subacute rehabilitation center, with 
improvement in his ophthalmoplegia and stabi-
lization of his creatinine level and urine output. 
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eAPPENDIX Coronal Sections of Magnetic 
Resonance Image Sequences

A, Coronal section obtained from a T1 postcontrast 
sequence is shown, representing the pituitary macroad-
enoma prior to partial nephrectomy (yellow arrow). B, 
Coronal section obtained from a T1 without contrast 
sequence is shown, representing the pituitary macroad-
enoma following hemorrhage (orange arrow). The area 
of enhancement on the right of the adenoma represents 
blood products (green arrow).  
Images obtained courtesy of Dr. Juliana Xie, resident 
physician of the BMC Department of Radiology rotating at the 
VABHS
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