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This article was prepared by Jeffrey Lee Moore, D.O., Cody R. Jackson, M.D., Jeffrey C. Ellis, PA-C, and Corrianne Norrid, NC.

You are the flight surgeon in an overseas clinic on your way out to
lunch when the clinic’s physician assistant (PA) asks you about a pa-
tient. A 36-yr-old male patient presents with left-sided upper back
pain just below the angle of the scapula that radiates to the front at
the costal margin. The pain woke him up from sleep the night prior,
but he was able to fall back asleep. Vital signs show a body mass index
of 32, blood pressure of 138/92, and pain 8/10, and are otherwise
normal. The electrocardiogram and review of systems are unremark-
able. His physical exam is normal except he is very tender to palpa-
tion in the left upper quadrant with a palpable abnormality. The pa-
tient is very vocal and guards on exam. Radiology and laboratory are
closed for lunch.

As the supervisory physician, you examine the patient, based
on the concern expressed by the PA. In the 15 min it took to discuss
the case, the abdomen is now nontender, which is a surprise to both
the patient and the PA. In the left upper quadrant, at the border of the
rectus muscle and ribs, you feel a small, round 1-cm lump. It is rub-
bery, mobile, and nontender, and determined to be a noncontribu-
tory lipoma. The patient was given a gastrointestinal cocktail and
discharged with instructions to go to the emergency room for wors-
ening symptoms or to follow up the next day.

Later that evening, the patient reported to the emergency room
with increased abdominal pain, nausea, vomiting, and radiating
flank pain to the groin. He had no fever, dysuria, hematemesis, or
gross hematuria. A computed tomography (CT) showed a large, het-
erogeneous, left suprarenal, nonenhancing, well-encapsulated mass
with mixed fatty and soft tissue attenuation without calcification
measuring 17 cm X 14 cm X 12 cm (Fig. 1). No left adrenal gland
was seen. This mass did not appear to invade the adjacent structures.
No adenopathy was identified. There was mass effect on the left kid-
ney, spleen, pancreas, and bowel in the left upper quadrant. The scan
was otherwise unremarkable.

1. Based on the radiologic finding, what would your treat-
ment plan entail?

Pain control.
Discharge home.
Urology referral.
Medical evacuation.
All of the above.

moN®>

ANSWER/DISCUSSION

1. E. Taking into consideration that you are in a small overseas hos-
pital with only orthopedic, obstetric, and general surgeons, all of
the above answers are correct. Pain control and discharge home
with close primary care manager follow-up are essential for moni-
toring the patient’s status while awaiting medical evacuation. If oral
pain control fails or his presentation worsens, hospital admission
can always be considered. Getting the patient to a urologic special-
ist is imperative to the patient’s care. Contact was made with the
regional medical center and it was advised that the patient be sent
to a higher level of care near his family. Tumors of this size in a
young individual have a poor prognosis.” Medical evacuation is the
best way to get the patient home for workup, removal, and patho-
logical diagnosis.

Before you can narrow down the diagnoses, it is helpful to
determine the severity of the lesion from the CT imaging. When
dealing with cystic renal masses, the Bosniak Classification is help-
ful in diagnosing and managing these lesions through CT evalua-
tion (6). CT imaging allows us to see certain morphologic features
along with enhancement characteristics that guide the need for fur-
ther evaluation and determine malignant risks that likely require
further follow-up. The Bosniak Classification is categorized into
five different groups:

» Category I - A benign simple renal cyst
Features: Thin walled, no septa, no calcifications, and no solid
components
Attenuation: Low, like that of water
Enhancement: None
Workup: None
Malignancy: ~0%

» Category IT - Benign cystic lesions that are < 3 cm in diameter
Features: Thin walled, few thin septa, thin calcification, well
marginated
Attenuation: High (due to proteinaceous or hemorrhagic fluid)
Enhancement: None
Workup: None
Malignancy: ~0%
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Fig. 1. CT slice showing the mass.

» Category IIF (F for follow-up) — Minimally complex cystic lesions
that are > 3 cm in diameter and require follow-up to ensure benignity
Features: Minimally smooth thickened wall, increased number
of minimally thickened or enhancing septa, thick calcifica-
tion but without measurable contrast enhancement, well
marginated.
Attenuation: High
Enhancement: None; however, lesions may have perceived
enhancement of the septa or wall, which is due to subjective
(and not measurable) enhancement when the unenhanced
and contrast-enhanced images are compared.
Workup: Needs ultrasound or CT follow-up.
Malignancy: ~25%"°

» Category III - Indeterminate cystic lesions

Features: Thickened irregular or smooth wall, thickened or

measurably enhanced septa, measurable contrast enhancement.

Attenuation: High

Enhancement: Present

Workup: Surgical resection

Malignancy: ~54% (cystic renal cell carcinoma and multiloculated
cystic renal cell carcinoma). The remaining lesions are benign
and include hemorrhagic cysts, chronic infected cysts, and

multiloculated cystic nephroma.'®

» Category IV — Malignant cystic lesions

Features: Clearly malignant cystic masses that have all the
characteristics of Category III cysts, plus they contain
enhancing soft-tissue components that are adjacent to and
independent of the wall or septum.

Attenuation: High

Enhancement: Present

Workup: Surgical resection

Malignancy: ~100%

The presence of true contrast enhancement of the lesion (a mini-
mum increased attenuation of 10 to 15 Hounsfield units) is the most
important characteristic separating categories III and IV.® From the
CT interpretation given to you by the radiologist in his report, your

patient would be categorized as having a Bosniak Category IIF
lesion.

2. Based on the CT findings, what would your most likely
diagnosis be?

A. Renal cell carcinoma.
Oncocytoma.
Teratoma.
Myelolipoma.
Liposarcoma.

monw

ANSWER/DISCUSSION

2. D. Renal cell carcinomas (RCCs) (Bosniak Category IV lesion),
which originate within the renal cortex, are responsible for 80-
90% of all primary malignant renal neoplasms. Clear cell carcino-
mas, which account for approximately 80% of RCC tumors and
typically have a deletion of chromosome 3p (associated with von
Hippel-Lindau disease), arise from the proximal tubule. Macro-
scopically, they vary in appearance, ranging from solid and rela-
tively homogeneous to markedly heterogeneous.!' On noncontrast
CT, lesions appear with soft tissue attenuation. Larger lesions
often have areas of necrosis and about 30% of them have some
calcification. Due to necrotic areas, lesions often show variable
enhancement with contrast.'* A diagnosis of RCC for the patient
is not likely given the fact that the lesion was extrarenal and non-
enhancing; was absent of calcification, necrosis, septae, or hemor-
rhage; and had a well-circumscribed, noninvasive, smooth-walled
border.

Oncocytomas (Bosniak Category IIF or higher lesion) account
for about 3-7% of all renal tumors and appear to originate from the
intercalated cells of the collecting ducts. On CT imaging, it is difficult
to distinguish an oncocytoma from RCC, but typically they are seen
as a homogeneous, well-circumscribed, encapsulated solid mass con-
taining a central scar.'? They are rarely invasive or associated with
metastases even at a large size.? During noncontrast CT, lesions
greater than 3 cm usually have a heterogeneous attenuation, there is
perinephric fat-stranding, and calcification can be present. Contrast
CT demonstrates heterogeneity and the central, nonenhancing scar
may be seen one-third of the time.'* As the demographics and imag-
ing studies are similar to RCC, surgical resection is recommended.
An oncocytoma diagnosis is unlikely given the fact that the lesion
was extrarenal, nonenhancing, heterogeneous, and absent of calcifi-
cation or central scarring.

Teratomas (Bosniak Category III lesion or higher) are the most
common type of germ cell neoplasm and are mostly benign. By defi-
nition, they contain elements from all three embryological layers.
The component tissues in a teratoma range from immature poorly
differentiated lesions (often malignant) to mature, well-differentiated
lesions (usually benign). The majority of teratomas are seen in the
ovary, teste, mediastinum, and around the central nervous sys-
tem. CT has a high sensitivity in the diagnosis of cystic teratomas.
Malignant transformation should be suspected whenever size
exceeds 10 cm, soft tissue plugs are present, and there is a cauliflower
appearance with irregular borders seen.” A teratoma is also not likely
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the diagnosis because the lesion did not demonstrate any calcifica-
tions, a dermoid plug, or tuft of hair.

Usually occurring in the sixth and seventh decade of life, lipo-
sarcomas (Bosniak Category IV) are the second most common
type of soft-tissue sarcoma, accounting for 10-35% of all soft-
tissue sarcomas. Liposarcomas generally fall into three CT attenu-
ation patterns depending on the amount and distribution of fat
within the tumor: solid, mixed, and pseudocystic.2 CT findings
that favor a diagnosis of liposarcoma include heterogeneous
attenuation, large quantity (> 75%) of adipose tissue within the
lesion, poor definition of adjacent structures, lesions > 10 cm,
thick/nodular septa/wall, and evidence of infiltration/invasion of
mediastinal structures.’ A liposarcoma is less likely, although the
size of the lesion, the large quantity of soft tissue within the lesion,
and the mixed attenuation pattern could be suggestive of this
diagnosis.

Generally, adrenal myelolipomas (Bosniak Category IIF or
higher lesion) appear as an adrenal mass with fat-containing com-
ponents. They have a very specific appearance, as they most com-
monly originate from the adrenal gland, and they are usually well
circumscribed. The amount of fatty component is highly variable,
ranging from 50-90%.'® Small punctate calcifications may be
seen in ~25% of cases.” Hemorrhage is more commonly seen in
larger lesions (> 10 cm).!* A myelolipoma is the most likely diag-
nosis given the location of the lesion with marked absence of the
adrenal gland, the size of the lesion, the mixed attenuation pat-
tern, and the well-circumscribed capsule with lack of invasion/
infiltration.

The patient was routinely medically evacuated back to the States
for surgery. The pathology report confirmed that the cabbage-sized
mass was a myelolipoma. After convalescence he returned overseas
asymptomatic, normotensive, and 40 1b lighter. With only one kid-
ney, the member’s duty status is limited and continued military ser-
vice is questionable.

From an aeromedical standpoint, splenectomy and nephrectomy
are waiverable on a case-by-case basis in the U.S. military services.
Removal of the spleen after trauma does not require a waiver. Renal
tumors that are benign may be eligible for waiver once returned to
full duty. However, tumors that are malignant require a 2-yr waiting
period prior to a waiver. The Federal Aviation Administration may
return the patient to flying status if the remaining kidney is function-
ing normally. The Federal Aviation Administration does not com-
ment specifically on the absence of the spleen in the Guide for

Aviation Medical Examiners.*1%17:18

Moore JL, Jackson CR, Ellis JC, Norrid C. You're the flight surgeon:
myelolipoma. Aerosp Med Hum Perform. 2015; 86(4):421-423.
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